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Abstract 

Historic lead and zinc mining in the Tri-State Mining District (TSMD) has resulted in 

contamination of surface water, groundwater, and sediments in portions of Kansas, Missouri, and 

Oklahoma. To address concerns regarding the potential effects of heavy metal releases on the 

environment, USEPA is conducting an advanced screening level ecological risk assessment 

(SLERA) of the TSMD to assess and manage ecological risks posed by exposure to chemicals of 

potential concern (COPCs) in the area. This data report summarizes the results of a sediment 

sampling program (SSP) conducted in 2007 by USEPA, DOI, and its partners that generated 

sediment chemistry and sediment toxicity and sediment bioaccumulation data for the TSMD. The 

2007 SSP involved the collection of sediment samples at a total of 70 of the 241 locations that were 

evaluated by USEPA in the 2006 SSP. The goal of the 2007 SSP was to evaluate sediment 

contamination and sediment toxicity and sediment bioaccumulation associated with mining 

activities in the TSMD. The specific objectives of the 2007 SSP were to: (1) evaluate sediment 

contamination (total recoverable metals, simultaneously extracted metals [SEM], acid-volatile 

sulfides [AVS], polycyclic aromatic hydrocarbons, polychlorinated biphenyls, organochlorine 

pesticides, total organic carbon [or the fraction organic carbon; foc]), grain size, and total solids, 

and pore-water quality); (2) evaluate sediment toxicity (28-d sediment toxicity testing with the 

amphipod, Hyalella azteca, 10-d sediment toxicity testing with the midge, Chironomus dilutus and 

28-d sediment toxicity testing with the mussel, Lampsilis siliquoidea); and (3) evaluate sediment 

bioaccumulation (28-d sediment bioaccumulation testing with the oligochaete, Lumbriculus 

variegatus). The chemistry and toxicity data generated for this study routinely met the acceptability 

requirements outlined in the Quality Assurance Project Plan established for this study.  A wide 

range in responses of amphipods, midge, and mussels were observed in the toxicity tests conducted 

with the TSMD sediments relative to the control sediment.  Oligochaetes accumulated metals, 

including zinc and lead in the bioaccumulation tests conducted with the TSMD sediments; 

however, sediment was likely still present in the gut of the oligochaetes after a 6-hour depuration 

period that contributed to the accumulation of the metals. Wide ranges in concentrations of metals, 

including zinc and lead, were observed in pore-water or in whole-sediment samples used to conduct 

these toxicity or bioaccumulation tests. In contrast, concentrations of organic contaminants were 

generally at or below detection limits in the TSMD sediments. The data from this study will be 

used in subsequent interpretive reports to provide a basis for assessing the potential bioavailability 
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of metals to benthic organisms on a site-specific basis. Specifically, the data from this study will be 

used to evaluate the toxicity and bioavailability of sediment-associated metals based on: (1) 

consensus-based probable effect concentrations (PECs), (2) ∑SEM-AVS/foc, and (3) pore-water 

metals. The sediment chemistry and sediment toxicity data will also be used to develop 

relationships between the concentration of COPCs or COPC mixtures in sediment and toxicity to 

sediment-dwelling organisms. These concentration-response relationships will provide a basis for 

developing site-specific toxicity thresholds (SSTTs) for metals and other COPCs for the Spring 

River and Neosho River basins and for establishing preliminary remediation goals (PRGs) for the 

site. 
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Introduction 

The Tri-State Mining District (TSMD) is a historic lead and zinc mining area that includes portions 

of Kansas, Missouri, and Oklahoma (Figure 1). The TSMD was one of the foremost lead and zinc 

mining areas in the world, yielding about 460 million tons of crude ore between 1885 and 1970 

(MacDonald et al. 2007). The lead and zinc deposits within the TSMD, an area of about 500 square 

miles, were associated with the geologic region known as the Ozark Plateau, which is characterized 

by the presence of Mississippian rocks. The ore deposits were accessed using underground mining 

methods, with recovered ore typically crushed on site and concentrated using gravity separation or 

floatation. These two ore-concentration processes resulted in the production of sand- and gravel-

sized particles called chat and sand- and silt-sized particles called tailings, respectively. Further 

smelting and refining of these ore concentrates was conducted at various locations within the study 

area or elsewhere. 

 

Historic mining activities in the TSMD have resulted in contamination of surface water, 

groundwater, sediments, or flood plain soils in the Neosho River and Spring River basins by lead, 

zinc, and other heavy metals. To address concerns regarding the potential effects of heavy metal 

releases on the environment, USEPA is conducting an advanced screening level ecological risk 

assessment (SLERA) of the TSMD in accordance with USEPA guidance (MacDonald et al. 2007). 

The advanced SLERA represents Steps 1 and 2 of the eight-step ecological risk assessment process 

under USEPA Superfund. Following completion of the SLERA, USEPA will review the results and 

determine what additional steps (if any) may be needed to further access and manage ecological 

risks posed by exposure to chemicals of potential concern (COPCs) at the site. 

 

To support the advanced SLERA, USEPA, DOI, and its partners conducted a sediment sampling 

program (SSP) in 2007 that generated sediment chemistry and sediment toxicity and sediment 

bioaccumulation data for the TSMD. The 2007 SSP involved the collection of sediment samples at 

a total of 70 of the 241 locations that were evaluated by USEPA in the 2006 SSP. The first set of 35 

sediment samples (Set 1) were collected during the week of July 9, 2007 with laboratory processing 

of these samples starting the week of July 16, 2007. The second set of 35 sediment samples (Set 2) 

were collected during the week of August 20, 2007 with laboratory processing of these samples 

 

 

3



Final Tri-state Mining District sediment chemistry, toxicity, and bioaccumulation data report. December 12, 2008  

starting the week of August 27, 2007. Six sediment samples were also collected August 28 to 30, 

2006 for measures of sediment chemistry and toxicity (Set 3). 

 

The goal of the 2007 SSP was to evaluate sediment contamination and sediment toxicity and 

sediment bioaccumulation associated with mining activities in the TSMD. The data that were 

generated from the sampling program (i.e., Set 1 and Set 2 samples collected in 2007) are intended 

to support an evaluation of risks to ecological receptors. More specifically, the objectives of the 

2007 SSP were to: 

 

1. Evaluate Sediment Contamination: Collection and chemical analysis of 70 sediment 

samples from the study area to provide a basis for further determining the magnitude and 

extent of contamination of sediments resulting from all contaminant sources. The measures 

of sediment chemistry for the samples collected during in the 2007 field sampling program 

were total recoverable metals, simultaneously extracted metals (SEM), acid-volatile sulfides 

(AVS), polycyclic aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), 

organochlorine pesticides, total organic carbon (TOC), grain size, and total solids. All 

sediment samples were sieved to <2 mm prior to chemical analysis; total recoverable metals 

were also measured in 69 sediment samples sieved to <250 µm.  In addition, metals and 

general water quality characteristics of pore water isolated from sediment samples were 

measured in samples isolated by centrifugation or by use of peepers. 

2. Evaluate Sediment Toxicity: The sediment samples collected for chemical analysis were 

evaluated using a 28-d sediment toxicity test with the amphipod, Hyalella azteca 

(endpoints: survival and growth for 70 samples), a 10-d sediment toxicity test with the 

midge, Chironomus dilutus (endpoints: survival and growth for 70 samples), and a 28-d 

sediment toxicity test with the mussel, Lampsilis siliquoidea (endpoints: survival and 

growth for 42 samples). The data from this study will provide a basis for assessing the 

potential toxicity of sediments to benthic organisms on a site-specific basis. 

3. Evaluate Sediment Bioaccumulation: Sediment samples collected at 21 of the 70 sampling 

stations were also evaluated using 28-d sediment bioaccumulation tests with the 

oligochaete, Lumbriculus variegatus (endpoint: metal bioaccumulation). The data from this 
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study will provide a basis for assessing the potential bioavailability of metals to benthic 

organisms on a site-specific basis. 

4. Evaluate Relationships Between Sediment Chemistry and Sediment Toxicity: Given the 

unknown bioavailability of the sediment-associated metals, the applicability of generic 

sediment quality guidelines (SQGs) in the TSMD is currently uncertain. Accordingly, the 

data from this study will be used to evaluate the toxicity and bioavailability of sediment-

associated metals based on: (1) consensus-based probable effect concentrations (PECs; 

MacDonald et al. 2000, Ingersoll et al. 2001), (2) simultaneously extracted metals and acid-

volatile sulfides (USEPA 2005), and (3) pore-water metals (USEPA 2005). The sediment 

chemistry and sediment toxicity data will also be used to develop relationships between the 

concentration of COPCs or COPC mixtures in sediment and toxicity to sediment-dwelling 

organisms. These concentration-response relationships will provide a basis for developing 

site-specific toxicity thresholds (SSTTs) for metals and other COPCs for the Spring River 

and Neosho River basins and for establishing preliminary remediation goals (PRGs) for the 

site. (MacDonald et al. (2002; 2003; 2004; 2005a; 2005b; 2008a; 2008b).  

 

The purpose of this report is to describe the data generated by the USGS Columbia Environmental 

Research Center (CERC), USEPA Region 6, and USEPA Region 7 in support of the 2007 SSP of 

the TSMD Set 1 and Set 2 samples collected in 2007. Subsequent reports will evaluate relationships 

between sediment chemistry and sediment toxicity. No designation of the statistical significance of 

results of toxicity or bioaccumulation tests has been established in this data report. Subsequent 

analyses will establish a reference envelope for the response of test organisms in reference 

sediments. It is likely that toxicity will be designated as a reduced response of test organisms 

relative to the response of test organisms in the reference sediments (e.g., Hunt et al. 2001, 

Ingersoll and MacDonald 2002, MacDonald et al. 2002, Ingersoll et al. 2008). 

 

Specifically, this report summarizes data from: 

1. Sediment toxicity tests with amphipods, midge, and mussels (Appendix A) 

2. Sediment bioaccumulation tests with oligochaetes (Appendix B) 

3. General water quality characteristics of pore water (centrifuged samples; cations, anions, 

dissolved organic carbon; Appendix C)  
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4. Whole-sediment chemical analyses of simultaneously extracted metals and acid-volatile 

sulfide (Appendix D) 

5. Pore-water chemical analyses for metals (peeper samples, Appendix E; centrifuged samples, 

Appendix K-2) 

6. Whole-sediment analyses of grain size, total organic carbon, and total solids (performed 

under the direction of USEPA Region 6; Appendix F) 

7. Whole-sediment chemical analyses of polycyclic aromatic hydrocarbons and semi-volatile 

organic compounds (performed under the direction of USEPA Region 6; Appendix G) 

8. Whole-sediment chemical analyses of organochlorine pesticide and total polychlorinated 

biphenyls (performed under the direction of USEPA Region 7; Appendix H) 

9. Whole-sediment chemical analyses of total recoverable metals (performed under the 

direction of USEPA Region 7; Appendix I) 

Results are also presented for a preliminary evaluation of sediment chemistry and sediment toxicity 

conducted in the fall of 2006 by CERC associated with a DOI project at six sites located in the 

TSMD (Set 3 samples). The methods used to collect sediment samples and evaluate sediment 

chemistry and sediment toxicity were generally similar for samples collected in 2006 compared to 

the Set 1 and Set 2 samples collected in 2007. Toxicity tests conducted with the samples collected 

in 2006 included 28-d sediment exposures with amphipods and mussels and 10-d sediment 

exposures with midge. Physical and chemical analyses of the whole-sediment samples collected in 

2006 included measures of total organic carbon, grain size, total solids, acid-volatile sulfide, and 

simultaneously extracted metals.  

  

Figure 1 illustrates the sites sampled in 2006 (Set 3) and 2007 (Set 1 and Set 2). Table 1 and Table 

2 provide a listing of the sites sampled in 2006 and 2007. Table 3 and Table 4 provides a summary 

of physical, chemical, and biological evaluations conducted on sediment samples collected in 2007. 

Summaries of the physical, chemical and biological data for all of the samples collected in 2006 

and in 2007 are provided in Appendix A to M.  
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Methods 

A. Sampling design 

The conceptual field sampling plan described in Pehrman et al. (2007) was designed to provide the 

data and information needed to assess the effects of historic and ongoing discharges of hazardous 

substances on sediment chemistry and sediment toxicity in the TSMD. The following section 

provides a brief description of the study area and the approach that was used to identify the 70 

sampling sites evaluated in 2007 based on the results of an evaluation of the data that were 

collected by USEPA in 2006 at 241 sites in the TSMD. The results for additional six sampling sites 

evaluated by CERC in 2006 were not part of the USEPA-DOI 2007 sampling of the TSMD. 

 

For the purposes of developing a conceptual field sampling design, the study area was defined as 

those portions of Missouri, Kansas, and Oklahoma that comprise the TSMD. The USEPA has 

designated four Superfund sites within the TSMD, including Cherokee County, KS, Jasper County, 

MO, Newton County, MO, and Tar Creek, Ottawa County, OK. These Superfund sites are 

contained within two main watersheds, including the Spring River Basin and the Neosho River 

Basin (Figure 1; Pehrman et al. 2007). To facilitate the design of the 2007 SSP, the study area was 

further divided into eight areas of interest (AoIs), including: 

• Upper Spring River (i.e., Spring River and associated tributaries located upstream of the 

confluence with Center Creek); 

• Spring River Mainstem (i.e., Spring River and associated tributaries located between the 

confluence with Center Creek and Grand Lake); 

• Center Creek (i.e., Center Creek and associated tributaries); 

• Turkey Creek (i.e., Turkey Creek and associated tributaries); 

• Shoal Creek (i.e., Shoal Creek and associated tributaries); 

• Lost Creek (i.e., Lost Creek and associated tributaries); 

• Neosho River (i.e., Neosho River and associated tributaries between the confluence with 

Elm Creek and Grand Lake); and, 

• Tar Creek (i.e., Tar Creek and associated tributaries). 
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Accordingly, the sampling program was designed to support generation of the data needed to 

characterize sediment chemistry and sediment toxicity and sediment bioaccumulation in these eight 

AoIs within the study area. 

 

The procedures that were used to select the sampling stations evaluated in the 2007 SSP are 

described in the Conceptual Field Sampling Plan (Pehrman et al. 2007). Because the data that were 

generated during the 2007 field sampling program will be used to field validate SQGs, develop site-

specific concentration-response models, derive site-specific toxicity thresholds, and evaluate the 

spatial extent of sediment toxicity, it was necessary to consider both the level of chemical 

contamination and the geographic distribution of contaminated sediments in the selection of 

candidate sampling locations for the 2007 field sampling program. More specifically, a goal of the 

2007 field sampling program was to identify candidate sampling locations that, collectively, would 

meet the following criteria: 

• Selection of 15 reference samples, 15 low risk samples, 20 moderate risk samples, and 20 

high risk samples; and, 

• Selection of about nine samples for each AOI to achieve broad spatial coverage of the study 

area. 

Criteria for establishing reference, low, moderate, and high risk categories are presented in Pehrman 

et al. (2007; Figure 5). Briefly, reference samples had mean probable effect concentration quotients 

for metals normalized to 1% total organic carbon (mean metals PEC-Q@1%TOC) <0.1 and 

simultaneously extracted metals – acid-volatile sulfide normalized to the fraction organic carbon 

(∑SEM-AVS/foc) <130. Low risk samples had a mean metals PEC-Q@1%TOC of 0.1 to 1.0 and a 

∑SEM-AVS/foc of 130 to 750. Moderate risk samples had a mean metals PEC-Q@1%TOC of 1.0 to 

5.0 and a ∑SEM-AVS/foc of 750 to 3000. High risk samples had a mean metals PEC-Q@1%TOC of 

>5.0 and a ∑SEM-AVS/foc >3000. 

 

Examination of the geographic distribution of the samples that fell into the four classification groups 

revealed that it would not be possible to achieve equal distribution of sampling locations for each 

area of interest. Accordingly, proposed sampling locations were selected based on the magnitude of 

chemical contamination, with geographic coverage assigned a lower priority. The selected sampling 

locations met the identified risk goals and had the following geographic distribution: 
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• Upper Spring River AoI - 13 samples; 

• Spring River Mainstem AoI - 16 samples;  

• Center Creek AoI - 9 samples; 

• Turkey Creek AoI - 8 samples; 

• Shoal Creek AoI - 6 samples; 

• Lost Creek AoI - 4 samples; 

• Neosho River AoI - 5 samples; and, 

• Tar Creek AoI - 9 samples. 

The distribution of the candidate sampling locations included 15 reference samples, 15 low risk 

samples, 20 moderate risk samples, and 20 high risk samples (Figure 5 in Pehrman et al. 2007). To 

account for the fact that it may not be  possible to obtain samples from one or more of the candidate 

sampling locations, alternate sampling locations were identified in the SSP to ensure that the 

samples collected would provide the required complement of risk classifications and geographic 

distribution (Pehrman et al. 2007).  

B. Collection and processing of sediments in the field 

A total of 70 sites were sampled for sediment chemistry, sediment toxicity testing, and sediment 

bioaccumulation testing in the summer of 2007. A total of 35 sediment samples were collected 

during the week of July 9, 2007 (Set 1) with laboratory processing of samples starting the week 

July 16, 2007 and toxicity and bioaccumulation testing starting the week of July 23, 2007. The 

remaining 35 sediment samples were collected during the week of August 13, 2007 (Set 2) with 

laboratory processing of samples starting the week of August 20, 2007 and toxicity and 

bioaccumulation testing starting the week of August 20 or August 27, 2007. There were about three 

sampling crews of two to three individuals/sampling crew deployed during each sampling week. 

There was also a sample receiving crew that assisted in placing the samples in a refrigeration truck 

for storage during the sampling week. At the end of each sampling day, chain-of-custody forms, 

field datasheets, and GPS coordinates for each site were submitted and checked. An additional 6 

sites were sampled for sediment chemistry and toxicity testing August 28 to 30, 2006 with toxicity 

testing started on November 17, 2006 (Set 3).  Collection and processing of the Set 1, Set 2, and Set 

3 sediment samples were generally consistent.  
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 Hand-held geographic positioning systems (GPS) were used, in conjunction with maps, to identify 

sampling stations. A sampling station was considered to represent an area defined by a radius of up 

to about 25 m. The sampling team visually inspected each of the proposed sample stations to 

identify a safe means of access and determined if the station could be sampled for the targeted 

media (i.e., if a sufficient quantity of fine sediments were present within the wetted portion of  the 

streambed). Suitable alternate sites were accessed if samples could not be safely collected or if 

there was a limited amount of fine-grain material available at a site.  

 

At each sampling location, the following information was recorded: water body (e.g., Upper Spring 

River); station number (e.g., USR-07-SED-01; CERC-01); sampling date and time; sampling 

method (e.g., boat, wading); latitude and longitude (in NAD83 UTM coordinates); sampling 

equipment used (e.g., Petit Ekman dredge, PVC sediment scoop); sampling depth (e.g., 0 - 8 cm); 

sample volume collected; description of sediment type (e.g., silt, clay, sand, detritus present); 

description of sample color (e.g., black, brown); description of sample odor, if readily apparent 

(e.g., sulfur, oily, sewage, none); names of sampling personnel; water depth (i.e., average 15 cm; 

range 2 - 20 cm); any problems encountered; and, other information (e.g., unusual events, overlying 

water in sampler). About 1.5 L of material was required from each of the 70 sites for chemical 

analyses of the sediment samples. An additional 4 L of sediment was needed from the each of the 

70 sites for toxicity testing with amphipods and midge, and chemical analysis of pore water. A 

minimum of 2 L of additional sediment was needed from 42 sites (distributed among reference, 

low, medium, and high risk categories) for toxicity tests with mussels. A minimum of 4 L of 

additional sediment was needed from the 21 sites where bioaccumulation tests were conducted with 

oligochaetes (distributed among medium and high risk sites). Therefore, a minimum of about 12 L 

of material was needed from each sampling location. Although 12 L of sediment from each site was 

judged to be sufficient for chemical and biological testing, about 20 L of sediment was collected 

from each site. Collection of the extra sediment (i.e., about 8 L) provided a reserve of material for 

changing the sites designated for conducting mussel toxicity tests or oligochaete bioaccumulation 

tests (based on the amount of fine-grained material in a particular sediment sample from a site). In 

addition, the extra material was collected to allow for re-evaluation of sediment toxicity or 

sediment bioaccumulation if necessary (i.e., if problems were encountered with the tests, such as 

unacceptable negative or positive control results).  
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Land-based sediment sampling: Each of the land-based sediment sampling crews collected 

sediment samples by wading. Sampling equipment used by each sampling crew is described in 

Pehrman et al. (2007). Each of the land-based sampling crews was assigned about 14 sites to 

sample during each sampling week and sampled about four to six sites/day. The following is the 

procedure used for collecting sediment at each sampling site: 

• Upon arrival at a site, the sampling crew determined if sufficient sediment could be safely 

collected; 

• The hand-held GPS unit was used locate the middle of the site. The sampling crew surveyed 

the site for about 10 minutes recording data on the field data collection sheet; 

• The composite sediment sample was typically collected  within a 10 m radius of the 

designated coordinates at a site;  

• If necessary, the area of the site was expanded to include up to about a 25-m radius to obtain 

the required volume of fine sediment; 

• Two pre-cleaned five-gallon polyethylene sample buckets were rinsed with and then filled 

to about one-third full with site water and placed in a stable location adjacent to the 

sampling site; 

• A wash bucket with US #10 stainless steel screen (2.0-mm openings; Wildco part 190-J11-

2000; Wildco, Buffalo, NY) was then placed inside one of the sample buckets; 

• A scoop sampler [3-inch diameter schedule 40 polyvinyl chloride (PVC) ; Figure 2] was 

slowly pushed through the surficial sediment to a depth of about 8 cm with an attempt to 

minimize loss of fine-grain particles; several scoops were placed in the wash bucket before 

sieving; 

• The wash bucket was agitated (rotated and lifted up and down) to sieve the finer-grain 

material into the surrounding sample bucket. Material not passing through the sieve at the 

bottom of the wash bucket was returned to the stream. This process was repeated until the 

sample bucket was about half full of sieved sediment (a PVC measuring stick was used to 

ensure buckets were not more than about half full of sediment); 

• The sample bucket was sealed once the required volume of fine sediment was collected (i.e., 

8 to 10 L of sediment, with about 8 L of water);  

• This process was repeated with a second sample bucket; and  
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• If there was a substantial amount of fine flocculant material, the sampling teams alternated 

between sampling buckets to allow material to settle. 

A similar approach was used to collect six samples in the fall of 2006 (Set 3 samples). However, 

only about 10 L of sediment was collected from each of the six sites sampled in 2006 and the 

sediments were sieved to <2 mm in the laboratory rather than in the field. 

 

During the collection of the first set of sediment samples in 2007, one of the sampling crews used a 

steel shovel to collect eleven of the sediment samples. In addition, some of the sediments collected 

by this sampling crew were not sieved to less than <2 mm in the field. During the collection of the 

second set of sediment samples collected in 2007, a small study was conducted to evaluate the 

influence of collecting sediments with a shovel versus the PVC sediment scoop (Appendix J).  

 

Boat-based sediment sampling: The boat-based sediment sampling crew collected sediment 

samples by grab sampling. Each of the boat-based sampling crews sampled about two to four 

sites/day. The following is the procedure used for collecting sediment at each sampling site: 

• The hand-held GPS unit was used locate the middle of the site. The sampling crew surveyed 

the site for about 10 minutes recording data on the field data collection sheet; 

• An anchor was used to maintain position in the middle of the site; 

• The Petit Birge-Ekman grab sampler was used preferentially to collect sediment to a depth 

of about 10 cm. The grab sampler was carefully pushed into the sediment with the aid of the 

Eckman extension handle, while minimizing disturbance of the sediment;  

• Upon retrieval, the sampler was placed in the stainless steel tray to avoid contact with any 

contaminants present on the deck of the boat. Then, the top of the sampler was opened and 

visually inspected and any overlying water was decanted; and, 

• The top 8 cm of sediment was transferred to the wash bucket and sieved in the two sample 

buckets.  

All sampling equipment was decontaminated between sampling sites. At each sampling site, 

previously cleaned sampling gear was removed from protective bags and rinsed with site water. 

After sampling was completed at each site, equipment was rinsed in site water to remove all visible 

sediment. A solution of Alconox (a phosphate-free, low-foaming, neutral soap) and a nylon-bristled 

scrub brush was used to wash the surface of the equipment, followed by a rinse in site water. The 
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sampling gear was placed in a plastic bag for transportation to the next sampling site. Within about 

four hours of collection, sediment samples were transferred to a secure refrigeration truck, where 

they were stored at about 4oC in the dark. Once the set of 35 samples from a sampling week were 

collected (Set 1 or Set 2 samples collected in 2007), the truck containing the samples was used to 

deliver the sediment samples to CERC in Columbia, MO, along with chain-of-custody forms.  

C. Processing of sediments in the laboratory 

Sediment samples in the two sample buckets from each sampling station were held in the dark at 

4oC for about 1 week under secure conditions until samples were processed for sediment toxicity 

testing, sediment bioaccumulation testing, and chemical analyses of whole sediment and pore 

water. Sample processing involved decanting excess overlying water in each bucket, homogenizing 

the sediment in each bucket, combining the homogenized sediment from both buckets into one of 

the five-gallon buckets, re-homogenizing the sediment in the five-gallon bucket, and sub-sampling 

the homogenized sediment for physical, chemical, and biological characterization. Sediment in the 

buckets was homogenized for about five minutes using a hand-held drill and stainless-steel auger 

(Kemble et al. 1994). A summary of volume of materials and the containers used to store all of the 

subsamples of sediment or pore water for physical or chemical analyses are presented in Table 3 

and Table 4. Subsamples of sediment for measurement of grain size, total organic carbon, total 

solids, and PAHs, and SVOCs were submitted to USEPA Region 6 for analysis. Subsamples of 

sediment for measurement of total recoverable metals (<2-mm and <250-µm size fractions), OCs, 

and PCBs were submitted to USEPA Region 7 for analysis. Homogenization and sub-sampling of 

the sediments in the laboratory for each set of 35 samples took about two days (Set 1 and Set 2 

samples collected in 2007). The six sediments collected in August 2006 were not characterized for 

total recoverable metals, PAHs, OCs, or PCBs in whole sediment (Set 3 samples). 

 

Subsamples of sediment for isolating pore water were centrifuged at about 5,200 rpm (7,000 g) for 

15 min at 4oC (Kemble et al. 1994). About 20 to 50 ml of pore water was used to measure ammonia 

and a similar volume of pore water was used to measure the other water quality characteristics. A 

subsample of about 20 ml of pore water was filtered for dissolved metals analysis using a 

polypropylene syringe and 0.45-µm pore-size disc cartridge. Pore-water samples were also 

collected on Day 7 and on Day 27 or Day 28 of the sediment toxicity tests with amphipods using 
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peepers (described below). Subsamples of sediment for analysis of SEM and AVS were also 

obtained on Day 7 and on Day 27 or Day 28 of the sediment toxicity test with amphipods 

(described below). Pore water isolated from the whole sediment in the six samples collected in 

August 2006 was not characterized for metals, cations, anions, or dissolved organic carbon.  

D. Physical characterization of sediment samples 

Grain size and total organic carbon (TOC) in sediment samples were analyzed by the Texas 

Commission on Environmental Quality (TCEQ) State Laboratory as coordinated by the USEPA 

Region 6 Houston Laboratory.  

 

Total organic carbon and percent moisture: TOC was analyzed by a modified USEPA method 

415.1 based on the methodology found in the USEPA Methods for Chemical Analysis of Water and 

Wastes. A weighed aliquot of sediment was treated with dilute hydrochloric acid to liberate 

inorganic carbon, then was introduced into a TOC analyzer (the OI Model 1010 TOC Analyzer, 

plus OI Solids TOC Analyzer) and heated to convert the organic carbon into carbon dioxide. The 

carbon dioxide was then carried by nitrogen gas to a non-dispersive infrared (NDIR) detector which 

detects and quantitates the amount of organic carbon present. A separate percent solids analysis was 

also performed on the sediment samples to express the TOC value on a dry weight basis. Total 

organic carbon and percent moisture in the additional six samples collected in August 2006 (Set 3 

samples) were characterized following methods outlined in Kemble et al. (1994). 

 

Grain size: Grain size was analyzed by the TCEQ State Laboratory in-house analytical method 

(based on the EPA 600/2-78-054 method). A weighed aliquot of the sediment was placed in a 2.2-L 

plastic jar with reagent water and dispersing agent. The mixture of sediment and dispersing agent 

was agitated by end-over-end tumbling using a rotary TCLP extractor for a minimum of 30 

minutes. After visual assessment for the completeness of the dispersion process, the aliquot was 

subjected to the determination of percent sand, silt, and clay by hydrometer measurements. The test 

mixture was then subjected to manual wet sieving through a 2-mm mesh sieve to determine percent 

gravel. Seeds, grass, and other vegetable matter were excluded, and the remaining solids retained 

on the sieve were quantitatively transferred by flushing with de-ionized water to a tared weighing 
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pan, dried, and weighed as gravel. Grain size in the additional six samples collected in August 2006 

(Set 3 samples) was characterized following methods outlined in Kemble et al. (1994). 

E. Chemical characterization of sediment and tissue samples 

Simultaneously extracted metals and acid-volatile sulfide in whole sediment: These analyses were 

performed by USGS in Columbia, MO. Concentrations of acid-volatile sulfide (AVS) in sediment 

samples were determined using purge and trap treatment with 1 N HCl, and measurement with a 

silver/sulfide electrode (Brumbaugh et al. 1994, USEPA 376.3 and 200.8. Concentrations of SEM 

were determined on the same sediment extract using inductively coupled plasma – mass 

spectrometry (ICP-MS) following USEPA 200.8. Extracts were diluted at least 20-fold with 1% (v) 

nitric acid before analysis so as to minimize potential interferences caused by the HCl matrix (May 

et al. 1997).  

 

Metals in pore water: These analyses were performed by USGS in Columbia, MO and by LET Labs 

in Columbia, MO. Dissolved (filterable) concentrations of metals were measured in the pore water 

using the peeper sampling method with analysis by ICP-MS. All samples of filtered, centrifuged 

pore water were analyzed for metals using inductively coupled plasma atomic emission 

spectroscopy (ICPAES) and select samples were also analyzed using ICP-MS. Peepers were 

prepared from nominal 2.5-mL volume polyethylene snap-cap vials in which a 5-mm hole had been 

cut in the cap using a hole-punch tool. After acid rinsing and soaking in high-purity water, a 0.4-µm 

pore-size polyether-sulfone membrane was sealed under the cap while the peeper was submerged 

and then stored in a container of de-oxygenated, high-purity water. Peepers were stored at 4°C in 

de-oxygenated, high purity water until deployed. For each sediment, two peepers were prepared for 

in-situ pore-water sampling during the 28-d amphipod sediment toxicity tests [both replicate peeper 

beakers also contained amphipods that were fed on a daily basis (as described below for the 

sediment toxicity beakers)]. The first peeper was inserted on Day 0 of the test and was removed on 

Day 7. The second peeper was inserted into a duplicate test beaker (previously undisturbed) and 

subsequently recovered on either Day 27 or 28 of the tests. Upon retrieval, each peeper was rinsed 

in the test water to remove any visible sediment particles, and then rinsed with a stream of high 

purity water. The liquid contents of the peeper were transferred to a 30-mL pre-cleaned low-

density-polyethylene bottle using an acid rinsed mini-pipet, and then diluted to 29 mL with 1% 
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HNO3. Three peeper blanks were similarly processed with each group of samples (12 in all). Metals 

in peeper samples were measured using the methods described in USEPA 200.8 and May et al. 

(1987).  See Table 3 and Table 4 for a summary of the methods to used measure metals in the 

peeper and centrifuged pore-water samples. Concentrations of metals in pore water were not 

evaluated in the additional six samples collected in August 2006 (Set 3 samples). 

 

Pore-water quality (cations, anions, dissolved organic carbon): These analyses were performed by 

LET Labs in Columbia, MO (cations), by USGS Mineral Resources Laboratory in Denver, CO 

(anions), and by Engineering Survey and Services in Columbia, MO (dissolved organic carbon). 

Filtered water samples for dissolved organic carbon were prepared from centrifuged pore-water 

samples by using a 50-mL polypropylene syringe and a 0.7-μm pore size glass fiber filter. See 

Table 3 and Table 4 for a summary of the methods. A 20-mL syringe equipped with a 0.45-µm 

pore-size polypropylene cartridge was used to collect one pore-water sample for cations and one 

pore-water sample for anions. Cations, including calcium, sodium, potassium, magnesium, 

aluminum, iron, and others, were measured using ICP-MS, whereas anions were measured using 

ion chromatography (Tables 3 and 4). Concentrations of cations, anions, and dissolved organic 

carbon in pore water were not evaluated in the additional six samples collected in August 2006 (Set 

3 samples).  

 

Metals in oligochaete tissue: These analyses were performed by USGS in Columbia, MO. After 

freeze-drying, 0.05 g subsamples of oligochaetes obtained from each replicate obtained from the 

sediment bioaccumulation tests (described below) were digested for determination of total 

recoverable metals using a 2-step addition of 1 mL of concentrated nitric acid and 0.2 mL of 30% 

hydrogen peroxide and subsequent heating to 120°C. Cooled digestates were diluted to 100 mL and 

metal analyses were conducted using ICP-MS (May et al. 1997). 

 

Polycyclic aromatic hydrocarbons (PAHs) and semi-volatile organic compounds (SVOCs) in whole 

sediment: PAHs and SVOCs in sediment samples were analyzed by the USEPA Region 6 Houston 

Laboratory in accordance with methodology described in the CLP Statement of Work for the 

analysis of SVOCs (i.e., GS/MS-SIM; USEPA 8270C). About 30 grams of sediment was mixed 

with anhydrous powdered sodium sulfate. The mixture was then spiked with deuterated monitoring 
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compounds (DMCs) and extracted with a 1:1 methylene chloride/acetone solution. The extract was 

concentrated and subjected to GPC cleanup. Internal standards were spiked into the concentrate and 

the concentrate was then analyzed by GC-MS operated in selective ion monitoring mode (SIM) to 

achieve lower detection limits. See Table 3 and Table 4 for a summary of the methods. 

Concentrations of PAHs or SVOCs were not evaluated in the additional six samples collected in 

August 2006 (Set 3 samples). 

 

Organochlorine pesticides and polychlorinated biphenyls in whole sediment: These analyses were 

performed under the direction of USEPA Region 7. USEPA Method 3240.2 was used to measure 

concentrations of organochlorine pesticides and PCBs in the whole-sediment samples. See Table 3 

and Table 4 for a summary of the methods. Concentrations of OCs and PCBs were not evaluated in 

the additional six samples collected in August 2006 (Set 3 samples). 

 

Total recoverable metals in whole sediment (<2-mm and <250-µm size fractions): These analyses 

were performed under the direction of USEPA Region 7. See Table 3 and Table 4 for a summary of 

the methods. Applicable USEPA Region 7 methods include: (1) SOP 3122.3 Analysis of Metals by 

PE Optima 3000 ICP, (2) SOP 3123.1 Analysis of Metals by Inductively Coupled Plasma-Mass 

Spectrometry, and (3) SOP 3121.14 Mercury by AA-Semi Automated for All Matrices. 

Concentrations of total recoverable metals were not evaluated in the additional six samples 

collected in August 2006 (Set 3 samples). 

F. Sediment toxicity testing with amphipods, midge, and mussels, and sediment bioaccumulation 

testing with oligochaetes 

The toxicity and bioaccumulation tests were performed by USGS in Columbia, MO. Methods for 

conducting the sediment toxicity tests with the amphipod Hyalella azteca and the midge 

Chironomus dilutus and the sediment bioaccumulation test with the oligochaete Lumbriculus 

variegatus were based on procedures outlined in ASTM (2008a,b,c,d) and USEPA (2000; Table 5; 

sediments sieved to <2 mm). The method for conducting the sediment toxicity tests with juvenile 

mussels (Lampsilis siliquoidea) were adapted from procedures outlined in ASTM (2008a,b) and 

USEPA (2000; Table 5; sediments sieved to <250 µm). A negative control sediment collected from 

West Bearskin Lake in Minnesota was tested with each batch of the TSMD sediment samples 
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(Ingersoll et al. 1998; total organic carbon about 2% in 2007). In 2007, all 70 sediment samples 

were evaluated using the amphipod and midge toxicity tests, 42 samples were evaluated using the 

mussel toxicity test, and 21 samples were evaluated using the oligochaete bioaccumulation test. The 

first set of sediment exposures with amphipods and midge (35 sediments) and oligochaetes (10 

sediments; Set 1 samples) were started during the week of July 23, 2007 and the first set of 

sediment exposures with mussels (19 sediments) were started during the week of August 10, 2007. 

The second set of sediment exposures with amphipods and midge (35 sediments), oligochaetes (10 

sediments), and mussels (23 sediments; Set 2 samples) were started the week of September 3, 2007. 

In 2006, all six samples were evaluated using amphipod, midge, and mussel toxicity tests starting 

the week of November 17, 2006 (no oligochaete bioaccumulation tests were conducted with the 

samples collected in the fall of 2006; Set 3 samples).  The procedures used for toxicity testing in the 

Set 1, Set 2, and Set 3 samples were generally consistent, except where noted below. 

 

Amphipods, midge, and mussels were exposed in 300-ml beakers containing 175 ml of overlying 

water and 100 ml of sediment sieved to <2 mm. Oligochaetes were exposed in 6-L glass aquaria 

containing 3 L of overlying water and 1 L of sediment sieved to <2 mm. For the 2007 sediment 

samples, the sediments containing overlying water were placed in beakers for 7 to 10 days before 

the start of the exposures (on Day 0) at 23oC under static conditions in an attempt to better stabilize 

sediment and the associated pore water. For the 2006 sediment samples, the sediments were placed 

in the beakers on Day -1 of the exposures with amphipods and on Day -4 of the exposures with 

mussels. Water delivery to the sediment beakers was started 24 hours before the start of the 

exposures (on Day -1). The source of overlying water was well water (about a hardness 280 mg/L 

as CaCO3, alkalinity 250 mg/L as CaCO3, and pH 7.80) diluted with deionized water to a water 

hardness of about 100 mg/L as CaCO3 and alkalinity of 85 mg/L as CaCO3 with 2 volume 

additions/d of exposure water to each beaker. Wide-spectrum fluorescent lights with about 200 lux 

(at the sediment interface) and a photoperiod of 16 hour light and 8 hour darkness were provided. 

Four replicate beakers were tested with each sediment treatment in the toxicity and 

bioaccumulation tests. For each sediment sample, two additional chemistry beakers (simulated 

toxicity test beakers used for chemical analysis) containing amphipods were sampled on Day 7 and 

on Day 27 or 28 for measurement of pore-water metals using a peeper,, and SEM and AVS after 
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removal of the peeper. No measures of pore-water metals were made in the sediment tests 

conducted in 2006 (Set 3 samples).  

 

Sediment used to conduct the mussel toxicity tests was wet sieved through a US #60 sieve (250-µm 

opening) before the start of the exposures to facilitate retrieval of small juvenile mussels from 

sediment at the end of the exposures.  A minimum of about 700 ml of  sediment was needed for 

each the mussel exposure.  This volume of sediment was obtained by sieving the sediment with 

about 1 L of water (water generally obtained from the overlying water in the five gallon bucket 

contain the original sediment sample). In some cases, overlying water from the five-gallon sample 

bucket was supplemented with additional test water (100 mg/L hardness water) as needed to obtain 

about the 1 L volume needed for sieving the sediment to <250-µm before the start of the mussel 

exposures. The sieved sediments were allowed to settle overnight in up to three separate 1-L plastic 

containers, then combined and homogenized before placement in the mussel beakers. A subsample 

of the <250-µm sediment tested in 2007 was submitted to USEPA Region 7 for analysis of total 

recoverable metals. A sufficient amount  (i.e., 100 ml) of <250-µm sieved sediment was obtained 

for each replicate mussel beaker except for sediment from CERC-19, where only 50 ml of sediment 

was tested in each replicate beaker. 

 

For the 2006 sediment samples (Set 3) used in mussel testing, the sediment was sieved to <250 µm 

plus some of the water used for sieving was placed in beakers four days before the start of the 

exposures (Day -4). On Day -3, after the sediment particles settled to the bottom of the beakers, the 

sediment was re-mixed with the overlying water and an approximate amount of the water slurry 

was removed from the beaker to provide about 100 ml of sediment in each beaker. Hence, for the 

2006 exposures of mussels, the sediment was held in the beakers for 3 days before the start of the 

exposures (in contrast to the sediments in 2007 that were placed in the beakers for 8 days before the 

start of the mussel exposures). 

 

Amphipods, midge, and oligochaetes were obtained from laboratory cultures maintained at CERC 

(Ingersoll et al. 2002, 2003; Besser et al. 2008). Mussels were transformed using largemouth bass 

(Micropterus salmoides) as a host fish and were then maintained for about two-months  at Missouri 

State University following procedures outlined in Wang et al. (2007). Water-only NaCl reference 
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toxicant tests with the test organisms (48-hour exposures with amphipods and 96-hour exposures 

with the other test organisms) were conducted in ASTM moderately hard water following 

procedures outlined in USEPA (2000) and ASTM (2008a,b,c). 

 

The age of the test organisms at the start of the exposures were: (1) about 7-d-old amphipods for, 

(2) about 7-d-old midge for samples collected in 2007 (Set 1 and Set 2 samples), (3) about 10-d-old 

midge for samples collected in 2006 (Set 3 samples), (4) about 2-month-old mussels for samples 

collected in July of 2007 (Set 1 samples), (5) about 3-month-old mussels (from the same cohort 

tested in July of 2007; Set 2 samples) for samples collected in August of 2007, and (6) about 4-

month-old mussels for samples collected in August of 2006 (Set 3 samples). Oligochaetes were 

obtained from mixed-age cultures. A total of 10 amphipods, midge, or mussels were exposed in 

each replicate beaker. Amphipod, mussel, and oligochaete exposures were conducted for 28 d and 

midge exposures were conducted for 10 d. Amphipods in each beaker were fed 1.0 ml of YCT daily 

(1.8 mg solids) daily. Midge in each beaker were fed 1.5 ml of a suspension of flake fish food daily 

(6.0 mg of dry solids). Mussels in each beaker were fed 2 ml of an instant algal mixture twice daily. 

Oligochaetes were not fed during the exposures.  

 

The algal diet for the mussel toxicity test was prepared from commercially available non-viable 

algae (Instant Algae® products Nannochloropsis and Shellfish Diet, Reed Mariculture, Campbell, 

CA; Wang et al. 2007). The non-viable algal products are pure marine microalgae that are 

concentrated for easy storage. The single alga Nannochloropsis is extensively used in the 

aquaculture industry for growing small zooplankton such as rotifers. Shellfish Diet is a mixture of 

four marine microalgae (Isochrysis, Pavlova, Tetraselmis, and Thalassiosira) that have been used 

successfully for culturing a variety of marine shellfish including oysters, clams, mussels, and 

scallops (http://www.reed-mariculture.com/microalgae). The algal diet was prepared by adding 1-

ml Nannochloropsis concentrate and 2-ml Shellfish Diet concentrate into 1.8 L of well water. 

 

Overlying water quality (dissolved oxygen, pH, conductivity, hardness, ammonia and alkalinity) in 

representative sediment exposure treatments were determined at the beginning and the end of the 

each exposure and dissolved oxygen and conductivity were measured at least weekly in the 

overlying water in a replicate from each sediment treatment. Pore-water quality (dissolved oxygen, 
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pH, conductivity, hardness, ammonia, hydrogen sulfide, and alkalinity, major cations and anions 

[calcium, magnesium, potassium, sodium, sulfate, chloride, nitrate, nitrite] and dissolved organic 

carbon) was determined on centrifuged samples collected when the sediments were subsampled for 

other physical and chemical characterizations (about 1 week before the at the beginning of the 

sediment exposures). Dissolved oxygen was measured with a YSI Model 54A oxygen meter and a 

YSI 5739 probe (Yellow Springs, OH). Conductivity was measured with an Orion 140 S-C-T 

Meter and a 014010 conductivity cell. Alkalinity and pH were measured with an Orion EA940 

Ionalyzer, with Orion 917001 ATC probe, and Orion 8165BN combination pH probe (Thermo 

Electron, Beverly MA). Total hardness was measured by EDTA titration (Kemble et al. 1994). 

Total dissolved sulfide was measured using a silver/sulfide electrode - Orion Model No. 94 16 after 

mixing 10 ml of filtered sample with10 ml of alkaline anti-oxidant reagent (APHA 1998a). 

Hydrogen sulfide was subsequently estimated from total dissolved sulfide at the pH of each pore-

water sample using the conditional ionization constant for hydrogen sulfide in fresh water (APHA 

(1998b). Total ammonia nitrogen (N) was determined by use of an Orion ammonia electrode and 

Orion EA940 meter. The meter for total ammonia analyses was calibrated each time before 

measuring samples with 0.1 and 1 mg N/L or 1 and 10 mg N/L independent calibration verification 

standards, depending on the range of total ammonia concentrations to be measured. The percent 

recovery of the standards ranged from 90 to 100%. Total ammonia concentrations normalized to a 

pH of 8 and concentrations of unionized ammonia were calculated using methods outlined in 

USEPA (1999). 

   

At the end of the sediment toxicity tests, amphipods, midge, and mussels were isolated from each 

beaker by pouring off most of the overlying water, gently swirling the remaining overlying water 

and upper layer of sediment, and then washing the sediment through a No. 50 sieve (300-µm 

opening). Endpoints measured at the end of the amphipod exposures included survival, length, dry 

weight/individual, and total biomass (mg organisms/replicate chamber). Endpoints measured at the 

end of the midge exposures included survival, ash-free-dry weight/individual, and total biomass. 

Endpoints measured at the end of the mussel exposures included, survival, shell length, dry 

weight/individual, and total biomass. Oligochaetes were depurated for 6 hours in 100 mg/L 

hardness water (as CaCO3) before being sampled for metal analyses (following guidance provided 

in USEPA 2000 and ASTM 2008c). Surviving amphipods were isolated and preserved in 8% sugar 
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formalin for subsequent length measurement and mussels were isolated and preserved in 70% 

ethanol for subsequent shell length measurement.  

 

Length of amphipods was measured along the dorsal surface from the base of the first antenna to 

the tip of the third uropod along the curve of the dorsal surface. Shell length of mussels was 

measured as the maximum shell length. Length measurements were made using an EPIX imaging 

system (PIXCI® SV4 imaging board and XCAP software; EPIX Inc., Buffalo Grove, IL) 

connected to a computer and a microscope (Ingersoll et al. 2002). Midge larvae isolated from each 

replicate at the end of the sediment exposures were placed in aluminum weigh pans for subsequent 

measurement of ash-free dry weight (after ashing at about 550ºC for 2 h; USEPA 2000, ASTM 

2008a).  After the length of the mussels was measured, the mussels from each replicate were placed 

in aluminum weigh pans, dried for 24 hours at 60ºC, and weighed with a microbalance (Model 

MX5, readability of 0.001 mg; Mettler Toledo, Columbus, OH). Total biomass of mussels or midge 

in each replicate beaker was determined directly from the measurement of the weight of surviving 

test organisms at the end of the exposures. 

 

Dry weight of individual amphipods (in mg) was estimated from the measurements of the lengths 

of individual amphipods (in mm) using the equation presented in Figure 3. The organisms used to 

generate this relationship were obtained from CERC laboratory cultures. 

This equation was generated from a linear regression of amphipod length to the cube root of 

amphipod dry weight (Figure 3). This length-weight relationship was generated by first 

immobilizing amphipods using carbonated water, then measuring the length of individual lengths of 

each amphipod (as described above).  Each individual amphipod was then dried for 24 hours at 

60ºC in an aluminum pan, and the dry weight of the individual amphipod was measured with the 

microbalance described above.  For smaller amphipods (i.e., about 1 mm) groups of 50 animals of 

about the same length were composited to obtain an average dry weight for smaller animals (Figure 

3). Total biomass of amphipods in each replicate beaker was estimated from the calculated average 

weight of amphipods in that replicate beaker and from the number of surviving amphipods in that 

replicate beaker. If 11 test organisms were recovered from a replicate beaker, the total biomass 

estimate for that replicate beaker was adjusted to represent the biomass of 10 organisms. If more 
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than 11 test organisms were recovered from a replicate beaker, this replicate was not included in the 

calculation of the treatment mean.  

 

Test Acceptability, Data Quality, and Completeness 

A. Sediment toxicity and sediment bioaccumulation testing data  

Appendix A provides a summary of the data for the toxicity tests and bioaccumulation tests 

conducted with samples from the TSMD (n=76 sediment toxicity samples for amphipods and 

midge, n=48 sediment toxicity samples for mussels, and n=21 sediment bioaccumulation samples 

for oligochaetes across the three sediment sampling events; Table 1). Table A1 summarizes the 

water quality characteristics of the pore-water samples isolated by centrifugation at the start of the 

sediment toxicity and sediment bioaccumulation tests. Table A2 summarizes the mean water 

quality characteristics of the overlying water sampled during the sediment toxicity and sediment 

bioaccumulation tests. Table A3 summarizes the mean treatment responses of test organisms in 

each sediment toxicity treatment. Table A4 summarizes the treatment responses of test organisms 

in each replicate beaker within each sediment toxicity treatment. Table A5 summarizes the body 

length measurements of individual amphipods (and the associated estimated weight of individual 

amphipods) and shell length measurements of individual mussels within each beaker within each 

sediment treatment. Appendix B provides a summary of the bioaccumulation of metals by 

oligochaetes within each replicate beaker and as treatment mean responses. Table 6 provides a 

summary of the response of test organisms in the control sediment and a summary of the size or age 

of test organisms at the start of the sediment toxicity and sediment bioaccumulation tests. Table 6 

also provides a summary of the response of test organisms in 48- to 96-hour water-only NaCl 

reference toxicant tests conducted in conjunction with the sediment toxicity and sediment 

bioaccumulation tests. 

 

The Quality Assurance Project Plan (QAPP) for the project established acceptable levels of 

precision, accuracy, completeness and sensitivity for the chemical, physical, or biological data 

measured in the sediment toxicity and sediment bioaccumulation tests (Table 5 in the QAPP, 

Ingersoll 2007). Precision in the sediment toxicity and sediment bioaccumulation tests was 

established based on analyses of laboratory duplicates of pore-water samples (Table A1). Relative 
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percent deviation between duplicate measures of water quality characteristics of pore water were 

typically less than 20%; however wider ranges were observed for ammonia for some duplicate 

samples (e.g., sample CERC-19; Table A1).  

  

For biological data measured in sediment toxicity or sediment bioaccumulation tests, no true 

accuracy estimates are possible because of the lack of available standard sediment(s) (Ingersoll 

2007). Instead, accuracy was established for sediment toxicity testing based on test acceptability for 

test organisms in the negative control sediment (without the addition of the test chemical; ASTM 

2008a, USEPA 2000).  

 

Completeness was established as the amount of valid data obtained from a measurement system 

compared to the amount that was expected to be obtained under normal conditions. Target 

completeness was established as 90% for chemical analyses of pore water, overlying water, toxicity 

tests, and bioaccumulation tests (Ingersoll 2007). Sensitivity of toxicity test organisms was 

evaluated using 48- to 96-hour reference toxicant water-only exposures with NaCl (Table 6, 

described below).   

 

Amphipod toxicity tests: Mean 28-d survival of amphipods in control sediment ranged from 90 to 

100% across the three sets of sediment tests (Set 1, 2, and 3; Table 6). Mean 28-d body length of 

amphipods in control sediment ranged from 3.41 to 4.35 mm, with increases ranging from 2.2 to 

3.6X (Table 6). Both control mean survival and growth exceeded the test acceptability criteria 

(ASTM 2008a, USEPA 2000; Table 6).  Hence, the data quality objectives (DQOs) were met for all 

of the amphipod toxicity tests (as identified in Table A1.1 of the QAPP, Ingersoll 2007). 

Specifically, completeness was 100% for the 76 sediment samples evaluated in sediment toxicity 

tests conducted with amphipods (based on performance of amphipods in control sediment; Table 

6). More than 11 test organisms were recovered from CERC-41, replicate 2 (Table A4), so this 

replicate was not included in the calculation of the mean response of test organisms in this 

treatment (Table A3).  

 

Mean starting lengths of amphipods (range from 1.21 to 1.54 mm) were consistent with the starting 

length of about 7-d-old amphipods historically used to start sediment toxicity tests at the USGS 
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laboratory in Columbia, MO (Table 6). Because of the difference in mean length of amphipods in 

the control sediment on Day 28 (3.41 mm for Set 2 to 4.35 mm for Set 1; Table 6) amphipod 

lengths in the test sediment were normalized to the percent of control response (Table A3). 

Estimated mean weight of amphipods in the control sediment at Day 28 ranged from 0.20 to 0.41 

mg/individual and estimated mean biomass of amphipods in control sediment at Day 28 ranged 

from 1.7 to 3.9 mg/treatment (Table 6). No guidance is provided in USEPA (2000) or in ASTM 

(2008a) regarding acceptable growth of control organisms (other than the statement that amphipods 

in the control sediment should grow during the 28-d exposure). The response of amphipods in the 

two 48-hour water-only NaCl reference toxicant tests (LC50s) was 5.7 and 6.1 g/L (Table 6) and is 

representative of historic reference toxicant tests for amphipods conducted at the CERC laboratory 

in ASTM hard water (ASTM 2008d). No reference toxicant tests were conducted with amphipods 

associated with the Set 3 samples conducted in 2006. 

 

Midge toxicity tests: For the Set 1 and Set 2 sediment samples tested in 2007, mean survival of 

midge in the control sediment was 83% in Set 1 to 95% in Set 2 (Table 6) and exceeded the test 

acceptability criterion (ASTM 2008a; USEPA 2000; Table 6). For the Set 3 sediment samples 

tested in 2006, mean 10-d survival of midge in the control sediment was 53% (n=6 TSMD samples; 

Table 6) which was less than the test acceptability criterion of 70% mean control survival (USEPA 

2000, ASTM 2008a).  

 

Before the start of the sediment toxicity tests conducted with the Set 1 and Set 2 samples evaluated 

in 2007, personnel at the USEPA laboratory in Duluth MN were contacted to discuss the poor 

control performance of the midge associated with the Set 3 samples (and in other studies conducted 

at the CERC laboratory). Two changes to the ASTM (2008a) and USEPA (2000) method were 

suggested for conducting 10-d sediment toxicity tests with C. dilutus to improve performance of 

midge in control sediment. The changes included: (1) starting toxicity tests with larvae less than 10-

d old (to reduce the possibility of larvae emerging by the end of a 10-d sediment exposure) and (2) 

starting the exposures with larvae isolated from cultures still in their surrounding tubes rather than 

with larvae that have left (or have been removed from) their culture tubes (Dave Mount, USEPA, 

Duluth MN; personal communication). Larvae outside of their culture tubes may not be as healthy 

as larvae still inside their culture tubes. Once in the sediment exposures, larvae will typically 
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rebuild their tubes with material in the beakers within 24 hours (Dave Mount, personal 

communication).  

 

In 2007, the CERC laboratory implemented these two revisions to the ASTM (2008a) and USEPA 

(2000) method for conducting 10-d sediment toxicity tests with C. dilutus and improved control 

survival of midge was observed in the Set 1 and Set 2 sediments evaluated in 2007 and improved 

control survival has been observed in other subsequent midge sediment toxicity tests conducted at 

the CERC laboratory (>80% and typically >90% survival of midge in control sediment).  

  

Mean 10-d ash-free-dry weight of midge in the control sediment was 1.51 mg/individual in Set 1, 

1.33 mg/individual in Set 2, and 1.41 mg/individual in Set 3 (Table 6). Mean weight of midge in 

controls at Day 10 for all three sets of sediment tests met the test acceptability criterion of 0.48 

mg/individual (Table 6; ASTM 2008a, USEPA 2000). Mean biomass of midge in control sediment 

at Day 10 ranged from 9.71 to 12.7 mg/treatment (Table 6). No guidance is provided in USEPA 

(2000) or in ASTM (2008a) regarding acceptable mean biomass of control organisms at Day 10. 

The DQOs were met for all of the sediments evaluated with midge in 2007; however, the 6 samples 

evaluated with midge in 2006 did not meet test acceptability requirements (as identified in Table 

A1.1 of the QAPP, Ingersoll 2007). Specifically, completeness was 92% (70 of the 76 sediment 

samples) in the sediment toxicity tests conducted with midge (the six Set 3 midge samples did not 

meet acceptability requirements based on poor control survival in this test; Table 6). An error was 

made in weighing two replicate chambers of midge at the end of the exposure to CERC-55 

sediment (negative weight for these two replicates, Table A4), so these two replicates were not 

included in the calculation of the mean response of midge in Table A3. If more than 11 test 

organisms were recovered from a replicate, this replicate was not included in the calculation of the 

mean test organism response for that treatment in Table A3 (i.e., [CERC-4, replicate 3]; [CERC-25, 

replicate 4]; [CERC-27, replicate 2]; [CERC-41, replicate 2]; [CERC-S6, replicate 3]; [CERC-WB, 

Set 1, replicate 3]; and [CERC-WB, Set 3, replicate 4]; Table A4). Extra midge larvae in these 

treatments may have resulted from inadvertently transferring two midge larvae at a time with some 

of the individual tubes from the cultures. 
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 Average ash-free-dry weight of midge larvae at the start of the tests was 0.08 mg/individual in Set 

1, 0.31 mg/individual in Set 2, and 0.25 mg/individual in Set 3 (Table 6). This wide range may 

have resulted from only weighing two replicates of 10 organisms each at the start of the sediment 

exposures. The proportional increase in mean weight of midge at Day 10 in the control sediment 

ranged from 4.3 to 19X (which may reflect high variance in the two replicate weight measurements 

at the start of the exposures). The CERC laboratory is now measuring at least 4 replicates of 10 

organisms each at the start of midge exposures, with lower variance observed in starting weight of 

midge larvae. Control survival of midge in the 96-hour water only reference toxicant test conducted 

in conjunction with the first set of sediment samples was 85%, which is below the acceptability 

criterion of 90% (Table 6; ASTM 2008a, USEPA 2000). Even with the low control survival, the 

response of midge in the two water-only NaCl reference toxicant tests (LC50s) was 7.0 and 9.1 g/L, 

and is representative of historic reference toxicant tests for midge conducted at the CERC 

laboratory in ASTM hard water (ASTM 2008d; no reference toxicant tests were conducted with 

midge associated with the Set 3 samples). 

 

Mussel toxicity tests: Mean 28-d survival of mussels in control sediment ranged from 88 to 100% 

across the three sets of sediment tests (Table 6). Mean survival of mussels in the control sediment 

exceeded a test acceptability criterion of 80% established for this study based the test acceptability 

criterion for water-only 28-d mussel toxicity tests (ASTM 2008b; Table 6). Mean shell length of 

mussels in control sediment on Day 28 was 2.56 mm/individual in Set 1, 3.18 mm/individual in Set 

2, and 1.66 mm/individual in Set 3 with increases from Day 0 shell lengths ranging from 1.4 to 

1.7X (Table 6). Mean weight of mussels in the control sediment at Day 28 ranged from 0.29 to 2.2 

mg/individual and mean biomass of mussels in control sediment at Day 28 ranged from 2.5 to 21 

mg/treatment (Table 6). The wide range in mean length, mean weight and mean biomass reflects 

the wide range in age and size of the mussels at the start of the exposures (Set 1: 3-months old, Set 

2: about 4-months old, and Set 3: about 2 months old at the start of the exposures). No guidance is 

provided by ASTM (2008b) regarding acceptability of mussel growth in 28-d water-only or 

sediment exposures. The DQOs were met for all of the mussel toxicity tests (as identified in Table 

A1.1 of the QAPP, Ingersoll 2007) and specifically, completeness was 100% for the 48 sediment 

samples evaluated in sediment toxicity tests conducted with mussels (based on performance of 

mussels in control sediment; Table 6). The response of mussels in the two 96-hour water-only NaCl 
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reference toxicant tests (LC50s) was 3.1 and 3.3 g/L (Table 6) and is representative of historic 

reference toxicant tests for juvenile mussels conducted at the CERC laboratory in ASTM hard 

water (ASTM 2008d; no reference toxicant tests were conducted with mussels associated with the 

Set 3 samples). 

 

Oligochaete sediment bioaccumulation tests: About 2 g of oligochaetes tissue was obtained from 

each replicate beaker at the end of the 28-d sediment exposures. No overt mortality or avoidance of 

sediment was observed in any of the sediment exposures. Appendix B provides a summary of the 

metal analyses of oligochaetes that were isolated from sediment on Day 28. Despite the 6-hour 

depuration period recommended by USEPA (2000) and by ASTM (2008c), some sediment was 

visible in some of the oligochaetes samples after digestion, which likely contributed to increased 

variability and greater than anticipated concentrations of some metals (additional discussion 

follows). The DQOs were met for all of the oligochaete sediment bioaccumulation tests (as 

identified in Table A1.1 of the QAPP, Ingersoll 2007) and specifically, completeness was 100% for 

the 21 sediment samples evaluated in sediment bioaccumulation tests conducted with oligochaetes. 

The response of oligochaetes in the two 96-hour water-only NaCl reference toxicant tests (LC50s) 

were 6.0 and 11 g/L (Table 6); however, the CERC laboratory does not have historic reference 

toxicant tests for oligochaetes, given that reference toxicant tests are not typically conducted for test 

organisms used in bioaccumulation exposures. 

 

In summary, the response of amphipods, mussels, and oligochaetes in the sediment exposures for 

all three sets of samples met the DQOs identified in Table A1.1 of the QAPP (Ingersoll 2007). The 

response of the midge in the sediment exposures for the Set 1 and Set 2 samples also met the DQOs 

indentified in Table A1.1 of the QAPP (Ingersoll 2007). While the lower control survival of midge 

in the reference toxicant test conducted in conjunction with the Set 1 samples was 85%, this 

deviation should not compromise the subsequent use of the data for this set of samples. However, 

control survival of midge in the Set 3 samples (n=6) did not meet the DQOs identified in Table 

A1.1 of the QAPP, so these data should be used with caution.  
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B. Metals data for oligochaetes used in sediment bioaccumulation tests 

The concentrations of metals in oligochaetes used in bioaccumulation testing are presented in 

Appendix B-1. A sample of each of the four oligochaete replicates was analyzed for nickel (Ni), 

copper (Cu), zinc (Zn), cadmium (Cd), and lead (Pb) using a quantitative method, and the first 

replicate sample for each treatment also was analyzed for a total of 52 elements using a semi-

quantitative method. Only results for 14 of those 52 elements are reported, because concentrations 

of the remaining elements (excluding the 5 elements run by quantitative analysis) were at or less 

than the reporting limits for all samples.  Individual recoveries of Ni, Cu, Zn, Cd, and Pb obtained 

from analysis of 3 replicates of each of two certified mussel reference tissues were between 100 

and 114% of certified ranges, with the exception of one Cu result (132%).  Recoveries of all 13 

certified elements analyzed by semi-quantitative method were between 79 and 140% of certified 

ranges (Appendix B-2), indicating that the selected analytical methods provided acceptable levels 

of accuracy.  

 

Six oligochaete samples were prepared in duplicate for analysis of Ni, Cu, Zn, Cd, and Pb by the 

quantitative method. The mean relative percent differences (RPDs) between the duplicates ranged 

from 12.3 to 18.4% for Ni, Cu, Zn, and Pb, which were within the target of ±20%, but the mean 

RPD for Cd was 41.6% (Appendix B-3).  Although the oligochaetes were depurated in clean water 

for 6 hours before sampling so as to allow them to eliminate ingested sediment particles (as is 

recommended by USEPA 2000 and by ASTM 2008c), sediment was still evident in most of the 

digested samples, and this probably contributed to greater than expected variability between 

duplicates. Aluminum, which is usually present at percent levels in sediments or soils, but only at a 

few parts per million in biological tissues, can be used to qualitatively indicate the presence 

sediment particles in the guts of the oligochaetes.  In this study, the aluminum concentration in 

replicate-1 of the oligochaetes at the start of the exposures (not yet placed into sediments) was only 

18 µg/g, whereas concentrations in oligochaetes following the sediment exposures ranged in the 

hundreds to thousands of µg/g for all other samples analyzed (Appendix B-1). Oligochaete tissues 

were assumed to be reasonably homogeneous, and therefore were not physically homogenized 

before sub-sampling for digestion. Coupled with the fact that only 0.05-g subsamples were used for 

each analysis, sediment particles (which could be enriched with metals relative to the oligochaete 
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tissue) that were non-uniformly distributed in the tissues could account for the large differences 

measured between some of the duplicates for Cd and other elements.  

 

Six oligochaete samples were spiked with Ni, Cu, Zn, Cd, and Pb before digestion and analysis by 

the quantitative method. Mean recoveries of these spikes ranged from 97.3% (Cu) to 102.5% (Zn); 

only one individual result (for Zn) exceeded the target recovery of 100 ±20% (Appendix B-4). 

Overall, recoveries of pre-digestion spikes were considered acceptable. Blank equivalent 

concentrations and method detection limits for the 3 sample preparation sets are presented in 

Appendix B-5. Mean blank equivalent concentrations were less than the corresponding method 

detection limits for all but 1 instance each for Cu (0.08 µg/g), Pb (0.05 µg/g), and Zn (0.38 µg/g); 

however, each of those values was many-fold less than the corresponding concentrations of all 

oligochaete samples except for Pb in 2 of the 4 replicates of oligochaetes at the start of the 

exposures (Appendix B-1).  Therefore, laboratory-induced contamination was not considered to be 

a significant source of error in the measurement of metals in any of the  oligochaete samples. 

C. Water quality data for centrifuged pore water 

Results of selected water quality parameters in filtered samples of centrifuged pore water are 

presented in Appendix C. These measurements were performed by USGS contractors who 

conducted internal quality control checks during the analyses, but did not provide summaries of 

those results. Consequently, only results for 8 “field” duplicates and 2 filtration blanks (Appendix 

C-2) are discussed herein.  For DOC, relative percent differences (RPDs) between duplicates 

averaged 10.4%. The RPDs for sulfide averaged 85%, but all duplicate sample results were near 

method detection limits, so variation this large was not unusual. For anions, mean RPDs ranged 

from 7.0% (chloride) to 20.9% (sulfate); however, the mean RPD for sulfate was affected by one 

result for sample duplicates of pore water isolated from the control sediment (WB-1 and WB-2).  

Excluding aluminum (78%) and iron (77.7%), the mean RPDs for major cations ranged from 1.8% 

(sodium) to 13.6% (manganese).  In many of the duplicate samples, aluminum and iron 

concentrations were near detection limits, which probably was a reason why the mean variation was 

large for those elements. In addition, iron was probably present as ferrous ion in most of the 

digested samples, which might have been partly lost in some samples as a result of oxidation and 
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precipitation during sample processing. Overall, the variation between duplicate samples was not 

considered unusual for these measurements. 

D. Simultaneously extracted metals and acid-volatile sulfide data  

Concentrations of acid-volatile sulfide and simultaneously extracted metals (1N HCl) in sediments 

are presented in Appendix D-1 (Sets 1 and 2, collected in 2007) and in Appendix D-1A (Set 3, 

collected in August 2006).  A single subsample, obtained at the start of toxicity testing, was 

analyzed for each of the 2006 sediments. For 2007 sediments, subsamples were obtained for 

analysis from simulated toxicity test beakers on Day 7 and Day 28 of the tests (from additional 

replicate chemistry beakers containing amphipods that were fed during the exposures).  

Calculations of the difference between SEM and AVS, and the difference divided by the fraction of 

organic carbon (USEPA 2005) are presented for each of the two samples individually, and for the 

mean of the two (Appendix D-1 and Appendix D-1A).  Results for 1N HCl extractable elements 

and AVS obtained from NIST 1645 river sediment are presented in Appendix D-2. Results are 

shown in chart form, and include CERC historical results because reference sediments having 

certified concentrations of AVS or extractable metals do not exist. Results obtained during analyses 

of TSMD sediments are indicated by open symbols, all which fell within the usual range for each 

respective analyte (Appendix D-2). Compared to the certified total metal concentrations, the 

percentage of each metal recovered by the 1N HCl procedure was about 40%, 50%, 78%, 66%, and 

72%, for Ni, Cu, Zn, Cd, and Pb, respectively.  Duplicate preparations of eight 2007 sediment 

samples produced mean relative percent differences (RPDs) of 9.6% for AVS (Appendix D-3) and 

between 2.6% and 15.8% for simultaneously extracted metals (Appendix D-4).  Similarly, RPDs 

were between 4.6% and 18% for duplicate preparation of a 2006 sample (Appendix D-8). The mean 

recovery of AVS for pre-extraction blank spikes (as sodium sulfide) was 96% (Appendix D-5), and 

was between 99% and 111% for metals (Appendix D-6). Recoveries of pre-extraction spikes 

prepared with the 2006 samples were between 93% and 107% (Appendix D-9). Blank equivalent 

concentrations (BECs), method detection limits (MDLs), and method quantitation limits (MQLs) 

are presented in Appendix D-7 and in Appendix D-10.  There were some instances in which BECs 

were greater than the corresponding MDLs, particularly for Cd, Zn, and Pb in the first sample set 

prepared on August 7, 2007. Consequently, all of the samples prepared in the first set were re-

prepared on December 4, 2007 and re-analyzed for those 3 elements (12/04/07 BECs; Appendix D-
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7).  All of the results from the re-analysis were in close agreement with those obtained from the 

first preparation and analysis (data not shown), indicating that the metal levels detected in the first 

blank were largely absent during subsequent preparations. Based on results from the re-preparation 

of the first set combined with the other preparation sets, none of the BECs were significant 

compared to the sample concentrations. Overall, QC results indicated acceptable precision and 

accuracy for these measurements and generally met targeted values. 

E. Metals data for pore water sampled by peepers 

Results for metals in peeper samples are indicated in Appendices E-1 (quantitative analyses) and E-

2 (semi-quantitative analyses). Recoveries of various elements from reference water solutions 

analyzed with peeper samples are indicated in Appendix E-3. Recoveries of Ni, Cu, Zn, Cd, and Pb 

ranged from 88 to 102% using the quantitative analysis mode and, with the exception of potassium 

(158%), ranged from 79 to 125% for 26 elements determined in the semi-quantitative mode.  

Duplicate analyses of selected diluted and spiked peeper samples using the quantitative analysis 

mode for Ni, Cu, Zn, Cd, and Pb produced relative percent differences ranging from 0.0 to 2.7%, 

and averaged less than 1% for Ni, Cu, Zn, Cd, and Pb (Appendix E-4). Recoveries of analysis 

spikes added to 12 different peeper solutions ranged from 96.4% to 106.4% for Ni, Cu, Zn, Cd, and 

Pb (Appendix E-5). Blank equivalent concentrations for peepers were at or below method detection 

limits in most instances except for Zn, which ranged from 8 to 22 µg/L in the first set of peeper 

samples (Set 1 samples; Appendix E-6). Overall, QC results indicated acceptable precision and 

accuracy for peeper measurements. 

F. Grain size, total organic carbon (TOC), and total solids data and G. Polycyclic aromatic 

hydrocarbon (PAH) data and Semi-Volatile Organic Compounds (SVOC) in whole sediment  

Results for analyses of grain size, TOC, and water, are presented in Appendix F. Results for PAH 

and SVOC analyses are presented in Appendix G. Data quality review of these data by USEPA 

Region 6 is provided in Appendix L.  Based on the USEPA Region 6 Laboratory’s review, the 

overall quality of the analytical data was found to satisfy the QC requirements established by the 

analytical methods and the USEPA Region 6 Laboratory (Appendix L). Concentrations of 

hexachlorocyclopentadiene was not recovered in one laboratory control sample and well below 

acceptance criteria in spiked samples which resulted in the rejection of the 

hexachlorocyclopentadiene results for six samples (indicated by the letter “R” in Appendix G). No 
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TOC results were rejected; however, multiple recovery failures resulted in several TOC results 

being qualified as estimated. A total of 73 of the TOC samples were analyzed outside holding time 

with some analyzed as late as six months past the holding time expiration. Quality control issues 

were encountered with grain size determinations for nine sediment samples.  More specifically, 

clay or silt settled out with the sand which resulted in underestimating the fine fractions and 

overestimating the sand fraction.  This resulted in negative results for clay in some instances. In the 

SLERA, these data will be adjusted by setting negative values to 0 and apportioning the amount of 

the negative value to the other grain-size fractions.   

H. Organochlorine pesticides and polychlorinated biphenyl data and I. total recoverable metals 

data in whole sediment  

Results for analyses of pesticides and PCBs are presented in Appendix H. Results for analyses of 

total recoverable metals are presented in Appendix I-1 (<2-mm sediment samples) and in Appendix 

I-2 (<0.25-mm sediment samples). Data quality review of these data by USEPA Region 7 is 

provided in Appendix M.  Based on the USEPA Region 7 Laboratory’s review, the overall quality 

of the analytical data was found to satisfy the QC requirements established by the analytical 

methods and the USEPA Region 7 Laboratory.  All of the pesticide and PCB samples were 

analyzed after the required holding time and all results were qualified in Appendix M. All 

analytical results, with the exception of 14 rejected results for barium (indicated by the letter “R”) 

and the poor precision of mercury in samples CERC-42 and -42_9 (values followed by the letter 

“J”) may be used to support project decisions. 

J. Comparison of sampling methods (shovel versus scoop) 

Results from comparisons between shovel and scoop sampling performed at 3 locations are 

presented in Appendix J-1 (grain size comparison) and in Appendix J-2 (metal concentrations in 

equipment rinses). No QC results are presently included with these data because the analyses were 

performed by USEPA (grain size) or a contract laboratory (metals in equipment rinseates). Based 

on these data, there were minimal and insignificant differences between the two sampling methods 

with respect to grain size sampled or to metals contamination from use of a shovel to collect some 

of the Set 1 sediment samples (iron and sodium were slightly elevated in samples collected with a 

shovel compared to samples collected with the PVC sediment scoop; Appendix J-2). 
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K.  Comparison of methods for metals in pore water (peepers versus centrifugation) 

Six samples of centrifuged pore water isolated on Day -7 (before the start of the exposures) were 

subsampled for ICPMS analyses so that comparisons could be made to peeper samples isolated on 

Day 7 of the exposures which were also measured by ICPMS. In addition, all of the centrifuged 

pore-water samples were analyzed for “major cations and metals” using ICPAES (which has 

marginal sensitivity for some of the metals of interest), but never-the-less, these six samples could 

also be used to compare analysis methods directly.  Results for Cu, Ni, Zn, Cd, and Pb obtained by 

the ICPMS and ICPAES methods are compared in Appendix K-1. Trace metal results obtained by 

the ICP-AES method for all centrifuged pore-water samples are indicated in Appendix K-2.  Also 

included in Appendix K-1 are pore-water results for 12 sediments in which pore-water Zn 

concentrations were >500 µg/L, obtained either by ICPAES for centrifuged pore waters prepared 7 

days before the addition of test animals to sediment samples (Day -7), or by  ICPMS for peepers 

retrieved 7 days after the addition of test organisms (Day 7).  Results from these 12 samples were 

selected for comparing pore-water preparation methods because the Zn concentrations were well 

above the method quantitation limit for ICPAES, thereby avoiding large analytical variability 

which is expected at concentrations near the detection limit.  For comparison of the first six 

samples, there was close agreement between ICPMS and ICPAES results (considering that many of 

the results were near detection limits for the ICPAES method), except for Zn in sample CERC-35 

(148 µg/L versus 65 µg/L). Concentrations obtained by peeper sampling on Day 7 of the test tended 

to be lower than those obtained by centrifugation (on Day -7), except for Zn in samples CERC-53, -

67, and -69.  A similar trend, in which most peeper samples had lower concentrations, was apparent 

for the 12 additional samples which contained high concentrations of Zn.  Lower concentrations 

obtained by peeper sampling was not unexpected because dissolved metals are prone to partial 

losses over time caused by co-precipitation with iron as pore waters become more oxic, or by 

diffusion into overlying water which is periodically renewed during toxicity testing. Moreover, 

centrifugation may result in the release of insoluble metals from sediment particles compared to the 

measurement of dissolved metal concentrations in the peeper samples. Overall, the agreement 

between sampling and analysis methods was quite reasonable, indicating that sampling and analysis 

precision was acceptable. 
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Results and Discussion 

A. Amphipod, midge, and mussel tests  

Amphipod and mussel survival and biomass varied widely with exposure to TSMD sediments 

(Figure 4; Table A3). In contrast amphipod and mussel length and weight were less variable with 

exposure to TSMD sediments (Figure 4; Table A3). Midge survival showed less variation with 

exposure to TSMD sediments than did amphipod or mussel survival; however, midge weight and 

biomass varied widely with exposure to TSMD sediments (Figure 4; Table A3). Subsequent 

analyses associated for the advanced SLERA will establish a reference envelope for the response of 

test organisms in TSMD reference sediments. It is likely that toxicity in TSMD sediments will be 

designated as a reduced response of test organisms relative to the response of test organisms in the 

TSMD reference sediments (e.g., Hunt et al. 2001, Ingersoll and MacDonald 2002, Ingersoll et al. 

2008, MacDonald et al. 2002). 

B. Oligochaete bioaccumulation tests  

Concentrations of Cd, Pb, and Zn were much greater in some of the samples of oligochaetes 

exposed to the TSMD sediments as compared with the unexposed oligochaetes at the start of the 

exposures, particularly for Pb, which in several of the samples was greater by a factor of 100 or 

more (Appendix B-1). However, as previously discussed, considerable amounts of sediment 

particles were evident in most samples after acid digestion (as indicated by acid-insoluble residue). 

Inclusion of such particles probably increased the metals concentrations measured in the 

oligochaetes, depending on the amount of sediment particles and metal concentrations of the host 

sediment sample (Stafford and McGrath 1986).  Thus, the 6-hour depuration recommended by 

USEPA (2000) and by ASTM (2008c) apparently was insufficient time for the oligochaetes to 

completely clear their guts of sediments in the current study.   Additional evidence of sediments in 

oligochaete samples is apparent from the concentration of a “marker” element (e.g., aluminum) 

which is usually present at percent levels in sediments or soils, but only at a few parts per million in 

biological tissues (Helmke et al. 1979).  The aluminum concentration in replicate-1 of oligochaetes 

at the start of the exposures was only 18 µg/g; whereas, concentrations ranged in the hundreds to 

thousands of µg/g for all other samples analyzed (Appendix B-1). Methods to correct for sediment 

metal bias (Helmke et al. 1979, Stafford and McGrath 1986) were considered for these samples, but 
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were not applied because the magnitude of the sediment metal concentrations likely would limit the 

success of any such corrections. In summary, Cd, Pb, and Zn concentrations in oligochaetes were 

elevated after 28-d exposures to metal-enriched sediment samples; however, bioaccumulation of 

these metals cannot be quantitatively evaluated because the oligochaetes apparently did not 

completely depurate all sediment particles. Regardless, the results do indicate a potential for metal 

bioavailability and possibly trophic transfer of metals from oligochaetes to predatory aquatic 

animals, but additional studies would be needed to quantify that potential.  

C. Water quality of centrifuged pore water 

Selected water quality measures in centrifuged pore-water samples including dissolved organic 

carbon (DOC), selected anions, and major cations, are presented in Appendix C-1. Most 

centrifuged pore-water samples had DOC concentrations ranging between 1 and 10 mg/L. Eleven 

samples contained >10 mg/L, but only 4 of those had concentrations of >20 mg/L (CERC samples -

04, -07, -36, and in the control (WB)). Total dissolved sulfide concentrations were ≤ 0.1 mg/L in all 

pore-water samples. Chloride concentrations ranged between 10 and 20 mg/L in most samples; the 

greatest concentrations (between 33 and 47 mg/L) were in CERC-64, -68, and -69.  Fluoride 

concentrations were greatest (between 1 and 1.9 mg/L) in pore water isolated from CERC-33, -55, -

57, and -71, but most samples had <0.2 mg/L.  The highest nitrate concentrations (between 1 and 

2.7 mg/L) were in pore water from CERC-54, -66, -72, -130, and -181; whereas, most samples had 

<0.1 mg/L. Sulfate concentrations varied greatly in centrifuged pore water samples; greatest 

concentrations were from CERC-33, -57, -68, and -71, each of which contained at least 1,000 

mg/L. Pore-water samples with the greatest dissolved concentrations of iron, and to a lesser extent, 

manganese, tended to track with those having the greatest DOC concentrations (e.g., CERC-04, -

07, -29, -36, -41, and in the control (WB)). This trend was not surprising because only the reduced 

form of iron (ferrous ion) is appreciably soluble, and high DOC concentrations are often associated 

with high oxygen demand and therefore, relatively reducing conditions.  In addition, a portion of 

the dissolved (filterable) iron could have been present as ferric ion, but in association with 

(complexed by) DOC species. Pore-water samples with the greatest concentrations of other major 

cations, especially calcium, magnesium, and sodium tracked with those samples containing the 

greatest concentrations of sulfate, as might be expected in accordance with electroneutrality of 

solutions. 
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D. Simultaneously extracted metals, acid-volatile sulfide, and total organic carbon  

Concentrations of acid-volatile sulfide (AVS), simultaneously extracted metals (SEM), and total 

organic carbon (TOC) measured in the sediment samples are presented in Appendix D-1 (Set 1 and 

Set 2 samples collected in 2007) and in Appendix D-1A (Set 3 samples collected in  2006). As 

previously described, two subsamples from the Set1 and Set 2test sediments were analyzed for 

AVS and SEM; the first sample was collected after 7 days in a simulated toxicity chemistry test 

chamber and the second sample after Day 27 or Day 28 (henceforth, “Day 28” for discussion 

purposes) in each treatment of the amphipod exposure chambers. With few exceptions, there was 

close agreement between measured AVS values of samples obtained at Day 7 as compared to Day 

28, indicating that AVS was relatively stable in sediment samples during the 28-d toxicity tests.  

Among the samples for which small differences in AVS were measured, there was no apparent 

trend towards increasing or decreasing concentrations over the 28-d sediment exposures. The 

following samples had the greatest AVS concentrations (each ≥10 µmole/g dry weight): CERC-29, 

-35, -36, -37, -41, -52, -59, -60, and -61.  By far the greatest AVS concentration (110 µmole/g) was 

in sample CERC-60, followed by sample CERC-59 (46 µmole/g.)  The SEM concentrations of Day 

7 and Day 28 samples also were in close agreement   The only notable exception was sample 

CERC-45 in which Pb in the Day 28 sample was about 3-fold greater than the Day 7 sample. As 

expected for sediment samples that contained appreciably elevated metal concentrations, Zn 

constituted the dominant fraction of SEM on a molar basis, whereas Pb was second-most 

prominent. Samples CERC-55 and -59 contained the greatest SEM Zn concentration (each with 

about 130 µmole/g dry weight), followed by CERC-70, -34, and -33 (about 64, 62, and 55 µmole/g 

dry weight, respectively).  Sample CERC-70 contained the greatest concentration of SEM Pb 

(about 17 µmole/g dry weight), followed by CERC-55 (about 6 µmole/g) and CERC-39 (about 5.5 

µmole/g). Several other sediment samples had between 2 and 3 µmoles/g of Pb including CERC-

34, -63, -67, -69, and -401.  Molar concentrations of SEM Ni, Cu, and Cd were of a similar 

magnitude among most samples, and ranged from about 0.1 to 1.05 µmole/g; however, Cd was 

perhaps the most important of these 3 metals because it is more toxic to most organisms. Although 

silver exhibits comparatively high toxicity, its SEM concentrations in TSMD sediment samples 

were probably too low to be important. Sample CERC-70 (about 0.01 µmole/g) was the only 

sample in which SEM silver was >0.001 µmole/g. 
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Samples obtained during 2006 (Set 3), which included 2 locations from Center Creek (S1 and S3), 

2 locations from the upper Spring River (S2 and S4), and 2 locations from the main stem Spring 

River (S5 and S6), along with a toxicity control sediment (West Bearskin) were analyzed for 

percentage water, loss on ignition, AVS, and SEM Ni, Cu, Zn, Cd, and Pb (Appendix D-1A).  One 

sample each of <2-mm and <250-µm size fraction was analyzed from each location. Samples 

CERC-S3 and-S6 contained the greatest concentrations of AVS, and SEM Cd, Zn, and Pb.  Those 

two samples were unusual because the SEM and AVS concentrations of the <2-mm and <250-µm 

size fractions were about the same. For the other 4 samples, concentrations tended to be greater in 

the <250-µm fraction as compared with the <2-mm fraction, which is a more typical pattern for 

metal-contaminated sediments.  

E. Dissolved metals in pore water  

Peepers: Dissolved metals concentrations in peeper pore-water samples are presented in Appendix 

E-1 for Cu, Ni, Zn, Cd, and Pb (as measured by the quantitative ICP-MS method), and in Appendix 

E-2 for 22 additional elements (as measured by the semi-quantitative method). Two samples were 

collected for measurement of Cu, Ni, Zn, Cd, and Pb (on Days 7 and Day 28 of the toxicity test), 

but only the Day 7 sample was used to measure the other 22 elements.  Zinc was by far the 

dominant metal in the pore waters. Sample CERC-55 and -68 contained the greatest Zn 

concentrations (nearly 9,000 µg/L each in the Day 7 samples) and samples -57, -63, -70, and -71 

each had Zn concentrations of at least 1,000 µg/L (Appendix E-1). Copper concentrations were 

generally low; whereas, all of the samples that contained considerable concentrations of Ni, Cd, or 

Pb (e.g., CERC-33, -55, -57, -58, -59, -63, -65, -68, -70, and -401) had a Zn concentration of at 

least 500 µg/L.  Sample CERC-70 (collected on Day 7) contained the greatest concentrations of 

both Cd (23 µg/L) and Pb (64 µg/L), but it also had about 2,000 µg/L of Zn.  Sample CERC-33 had 

the greatest concentration of Ni (41 µg/L; Day 7 sample), and Zn in that same sample was about 

700 µg/L. With a few exceptions, there was reasonable agreement between the samples collected 

on Day 7 and on Day 28; however, in many instances, concentrations were less in the Day 28 

samples. Such results were not surprising because dissolved metals in pore water may decrease 

over time as a result of co-precipitation with iron as conditions become more oxic, or by diffusion 

into overlying water which is renewed daily during toxicity testing. In addition to potential 

temporal factors, some of the differences between pore-water metal concentrations of Day 7 and 
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Day 28 samples might have resulted from small spatial variation of peeper placements within 

individual sediment samples, in conjunction with vertical gradients of pore-water metal 

concentrations. 

 

Centrifuged pore water: Concentrations of selected metals and other trace elements in centrifuged 

pore-water samples as measured by ICPAES are summarized in Appendix K-2.  Concentrations of 

Cd, Cu, Ni, Pb, and Zn in the centrifuged pore-water samples tended to be greater than those in the 

peeper samples, but as discussed in Section K (Test Acceptability and Data Quality), this was not 

unusual.  Except for zinc, most metal results for the centrifuged samples were too near detection 

limits of the ICPAES method to be considered quantitative. Ten centrifuged pore-water samples 

contained zinc at concentrations greater than 1,000 µg/L (1 mg/L) including samples CERC-68 (27 

mg/L) and CERC-55 (9.95 mg/L), which had the greatest Zn concentrations. Other samples with Zn 

concentrations greater than 1 mg/L included CERC-63, -401, -59, -65, -70, -71 and -57; these 

ranged between 1.1 and 5.5 mg/L (Appendix K-2).  Seven additional trace elements were measured 

in the centrifuged pore-water samples, including beryllium (Be), boron (B), chromium (Cr), cobalt 

(Co), molybdenum (Mo), and vanadium (V).  Among these seven elements only cobalt was 

detected in more than just a few samples (Appendix K-2). The greatest Co concentrations were 

measured in samples CERC-33 (116 µg/L) and CERC-491 (66 µg/L). 

 

F. Grain size, total organic carbon, total solids in whole sediment  

Grain size: Grain size was measured only in the <2-mm size fraction of sediment used to conduct 

the Set 1, Set 2, and Set 3 sediment tests with amphipods, midge, and oligochaetes (Appendix F 

and Appendix D-1A).  These sediments were predominately composed of sand-size particles (80% 

of these 70 sediment samples contained at least 50% sand-size particles). Only about 50% of these 

70 sediments had at least 10% silt-sized particles or clay-sized particles.  Based on the results from 

the <2-mm size fraction analyses, the sediment sieved to <0.25-mm size fraction that was used to 

conduct the mussel tests would also likely have contained a substantial amount of sand-sized 

particles (the cutoff between sand-size particles and silt-sized particles is 0.05 mm). 
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Total organic carbon (TOC): Concentrations of TOC were measured in subsamples of the <2-mm 

size fraction of sediments used to conduct the tests with amphipods, midge, and oligochaetes and 

concentrations of TOC were measured in the Set 1 and Set 2 subsamples of the <0.25-mm size 

fraction of sediments used to conduct the tests with mussels (Appendix F, Appendix D-1A). 

Concentrations of TOC ranged from <0.4 to 3.9% in the <2-mm size fraction of sediments and 

ranged from <0.4 to 6.2% in the <0.25-mm size fraction of sediments. For the 57 sediment samples 

with concentrations of TOC above the detection limit of 0.4%, 51% of these sediments (n=29) had 

concentrations of TOC that were within a factor of 2 in the <2-mm size fraction of sediments 

compared to the <0.25-mm size fraction of sediments. For these 57 sediment samples, 40% of the 

concentrations of TOC (n=23) were more than a factor of 2 lower in the <0.25-mm size fraction 

sediments compared to the <2-mm size fraction of sediments and 9% of the concentrations of TOC 

(n=5) were more than a factor of 2 higher in the <0.25-mm size fraction sediments compared to the 

<2-mm size fraction of sediments. Hence, concentrations of TOC tended to be lower in the <0.25-

mm size fraction of sediments compared to the <2-mm size fraction of sediments. 

 

Total solids: Total solids ranged from 40 to 81% in the <2-mm size fraction of sediment samples 

and ranged from 11 to 81% in the <0.25-mm size fraction of the Set 1 and Set 2 sediment samples 

(Appendix F, Appendix D-1A). Percent solids was a factor of 2 or more lower in about 50% of the 

<0.25-mm size fraction sediments compare to the <2-mm size fraction sediments. 

G. Polycyclic aromatic hydrocarbons and semi-volatile organic compounds in whole sediment 

Polycyclic aromatic hydrocarbons (PAHs) and semi-volatile organic compounds (SVOCs): 

Concentrations of PAHs and SVOCs measured in the <2-mm size fraction of the Set 1 and Set 2 

sediments are presented in Appendix G.  Concentrations of these PAHs and SVOCs were typically 

below detection limits or if detected were typically below about 500 µg/kg.   

H. Organochlorine pesticides and polychlorinated biphenyls in whole sediment 

Organochlorine pesticides and polychlorinated biphenyls: Concentrations of organochlorine 

pesticides and concentrations of polychlorinated biphenyls in the <2-mm size fraction of the Set1 

and Set 2 sediments were all below detection limits (Appendix H).   
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I. Total recoverable metals in whole sediment   

Total recoverable metals: Concentrations of total recoverable metals were measured in subsamples 

of the <2-mm size fraction of Set 1 and Set 2 sediments used to conduct the tests with amphipods, 

midge, and oligochaetes (Appendix I-1) and were also  measured in subsamples of the <0.25-mm 

size fraction of Set 1 and Set 2 sediments used to conduct the tests with mussels (Appendix I-2).  

The following section summarizes measured concentrations of total recoverable Zn, Pb, and Cd, 

but not the other metals reported in Appendix I-1 and in Appendix I-2. 

 

Concentrations of total recoverable Zn ranged from 43.9 to 28,600 µg Zn/g in the <0.25-mm size 

fraction of the sediment samples and ranged from 35.2 to 19,900 µg Zn/g in the <2-mm size 

fraction of the sediment samples.  In 77% of the samples (n=54), concentrations of total 

recoverable Zn were within a factor of 2 in the <2-mm size fraction of sediments compared to the 

<0.25-mm size fraction of sediments (only one sample had a 2-fold higher concentration of total 

recoverable Zn in the <2-mm size fraction (CERC-04) and 15 samples had more than a 2-fold 

higher concentration of total recoverable Zn in the <0.25-mm size fraction).  

 

Concentrations of total recoverable Pb ranged from 5.62 to 36,700 µg Pb/g in the <0.25-mm size 

fraction of the sediment samples and ranged from 6.43 to 3,020 µg Pb/g in the <2-mm size fraction 

of the sediment samples.  In 80% of the samples (n=56), concentrations of total recoverable Pb 

were within a factor of 2 in the <2-mm size fraction of sediments compared to the <0.25-mm size 

fraction of sediments. No samples had a 2-fold higher concentration of total recoverable Pb in the 

<2-mm size fraction and 14 samples had more than a 2-fold higher concentration of total 

recoverable Pb in the <0.25-mm size fraction (with the samples CERC-57, -70, and -401 exhibiting 

a 4.5 to 12X higher concentration of total recoverable Pb in the <0.25-mm size fraction compared 

to the <2-mm size fraction). 

 

Concentrations of total recoverable Cd ranged from <0.726 to 384 µg Cd/g in the <0.25-mm size 

fraction of the sediment samples and ranged from <0.620 to 376 µg Cd/g in the <2-mm size 

fraction of the sediment samples. In 55 of the samples with detected concentrations of Cd in both 

size fractions, 62% of these samples (n=34) had concentrations of total recoverable Cd within a 

factor of 2 in the <2-mm size fraction of sediments compared to the <0.25-mm size fraction of 

 

 

41



Final Tri-state Mining District sediment chemistry, toxicity, and bioaccumulation data report. December 12, 2008  

sediments. Only 2 samples had more than a 2-fold higher concentration of total recoverable Cd in 

the <2-mm size fraction (CERC-04 and -26) and 19 samples had more than a 2-fold higher 

concentration of total recoverable Cd in the <0.25-mm size fraction (with samples CERC-70, -130, 

-401, and -441 exhibiting a 4.5 to 4.9X higher concentration of total recoverable Cd in the <0.25-

mm size fraction compared to the <2-mm size fraction).  Hence, the concentrations of total 

recoverable Zn, Pb, and Cd were typically similar to or were elevated in the <0.25-mm size fraction 

compared to the <2-mm size fraction of sediment. 

J. Comparison of ammonia measured in pore water isolated from sediment by centrifugation and 

by peepers  

Concentrations of ammonia in the pore water isolated by centrifugation from the control sediments 

tested with the Set 1 and Set 2 TSMD sediments was typically higher than concentrations of 

ammonia in pore water isolated by centrifugation from the Set 1 and Set 2 TSMD sediments.  

Additionally, the concentrations of ammonia in pore water isolated from these control sediments 

were above expected effect concentrations for mussels (Wang et al. 2007). The following section 

evaluates uncertainty associated with the sampling of ammonia in pore water by centrifugation and 

by peepers.  

 

The concentration of total ammonia in pore water isolated from the control sediment by 

centrifugation 7 d before the start of the Set 1, Set 2, and Set 3 sediment exposures was variable 

(Table A1). In contrast, the concentration of ammonia in overlying water was typically low (Table 

A2). In August 2006, the total ammonia concentration in the control sediment associated with the 

Set 3 samples was low (1.46 mg N/L at pH 6.3) compared to the pore water isolated from control 

sediment at the start of the Set 1 (July 2007 samples) exposures (20 mg N/L at pH 7.2) or at the 

start of the Set 2 (August 2007 samples) exposures (11 mg N/L at pH 7.4). These concentrations of 

ammonia in pore water would not likely be toxic to amphipods, midge, or oligochaetes (USEPA 

2000, ASTM 2008a) and were not observed to be toxic to mussels in the sediment exposures (Table 

A3). However, in 28-d water-only exposures of L. siliquoidea (the same mussel species tested in 

the present study), Wang et al. (2007) reported a lowest-observed-effect concentration (LOEC) of 

0.49 mg N/L at pH 8.2 and at 20ºC (based on survival and growth). In order to compare effects of 

ammonia concentrations across different levels of pH, the measured total ammonia concentrations 
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would need to be adjusted to a common pH (i.e., pH of 8) using equation 12 in USEPA (1999). 

These pH 8-adjusted ammonia concentrations would be 9.0 mg N/L for Set 1, 5.6 mg N/L for Set 2, 

0.52 mg/N/L for Set 3, and an LOEC of 0.67 mg N/L for the 28-d water-only exposure with L. 

siliquoidea. Hence, the pH-adjusted ammonia concentrations for the Set 1 or Set 2 pore-water 

samples were 8 to 13X above the LOEC reported by Wang et al. (2007).  

 

A follow-up study was study was conducted in September 2007 to evaluate the concentration of 

ammonia in pore water samples from control sediment isolated by centrifugation compared to 

samples in peepers equilibrated in whole sediment. Pore-water isolated from control sediment by 

centrifugation had a total ammonia concentration of 19 mg N/L and a pH of 7.4 (9.8 mg N/L 

normalized to pH 8). Control sediment was also placed in beakers and held for 7 d under static 

conditions. Peepers were then placed in the sediment for 7 d with daily replacement of overlying 

water. The total ammonia concentration measured in composited peeper samples was 4.5 mg N/L 

(4X lower compared to the samples isolated by centrifugation and not equilibrated in the exposure 

system). There was insufficient water to accurately measure the pH of the water isolated from the 

peepers, but at a pH of 7.4, the pH 8-adjusted ammonia concentration would be 2.3 mg N/L and at a 

pH of 6.3, the pH-adjusted ammonia concentration would be 1.6 mg N/L (the range of pH 

measured in the pore water isolated from control sediment, Table A1). These pH-adjusted ammonia 

concentrations are about 2 to 3X above the pH 8 adjusted water-only LOEC reported by Wang et 

al. (2007) for L. siliquoidea. 

 

While the concentrations of ammonia in pore water sampled by peepers from Day 0 to Day 7 were 

above the 28-d water-only LOEC for ammonia reported by Wang et al. (2007) for L. siliquoidea, 

there is considerable uncertainty in these measurements of ammonia or pH in the pore water during 

the sediment exposures. Specifically, there is uncertainty associated with the method used to isolate 

pore water samples, uncertainty associated with the frequency of sampling pore water, and 

relatively high variability among duplicate analyses of ammonia in pore-water samples (Table A1). 

Moreover, the concentration of ammonia in pore water decreased about 4X in the peepers placed in 

sediment from Day 0 to Day 7 of the 28-d sediment exposure compared to the pore water isolated 

by centrifugation at the start of the exposures. This indicates that ammonia in pore water was 

decreasing during the sediment exposures. During the first 7 days, the concentration of ammonia in 
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the peepers was 3 to 5X below the 96-hour water-only EC50 of ammonia for L. siliquoidea (EC50 

of 4.6 mg N/L at pH 8.3, pH 8 adjusted concentration of 7.4 mg N/L).  

 

 Importantly, future studies should more frequently measure pH and ammonia in pore water that 

has equilibrated during the sediment exposures. Moreover, these measurements would need to  be 

made on pore-water samples collected from a microscale representative of the habitat occupied by 

the test organisms throughout the sediment exposures. The CERC laboratory is currently 

conducting a study to directly compare water-only ammonia effect concentrations with pore-water 

ammonia effect concentrations with L. siliquoidea using an exposure system that maintains similar 

pH and ammonia concentrations in pore-water and water-only exposures. Results of this additional 

study will be useful in better determining effects of ammonia in pore water to juvenile mussels. 
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CERC ID Set
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(USEPA 
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(USEPA 2006 survey) Sed ID Number Area of Interest Water body

Risk category 
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USEPA 2006)
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@1%TOC 
(USEPA 
2006)
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AVS/foc 
(USEPA 
2006)

Measured or 
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AVS (USEPA 
2006)

Total 
organic 
carbon 
(USEPA 
2006)

NORTHING EASTING

CERC-01 1 REF2 NFSR_BR1 USR-07-SED-01 Upper Spring R. Dry Fork Reference ND ND ND ND 4125755 384300
CERC-02 1 REF5 SR_BR1 USR-07-SED-02 Upper Spring R. White Oak Creek Reference ND ND ND ND 4113927 398229
CERC-03 2 TCSW002 TCSW002 NR-07-SED-03 Neosho R. Fourmile Creek Reference 0.00867 ND ND ND 4095130 328003
CERC-04 2 TCSW042 TCSW042 TAR-07-SED-04 Tar Creek Tar Creek Reference 0.00973 ND ND ND 4101542 336022
CERC-05 2 TCSW010 TCSW010 NR-07-SED-05 Neosho R. Fourmile Creek Reference 0.0112 ND ND ND 4093657 326233
CERC-06 2 TCSW018 TCSW018 NR-07-SED-06 Neosho R. Fourmile Creek Reference 0.0173 ND ND ND 4096463 328101
CERC-07 1 NFSR-001 TMD-NFSR-001-SD USR-07-SED-07 Upper Spring R. North Fork Spring R. Reference 0.0285 -44.1 REAL 2.18 4126167 363805
CERC-09 2 SR-039 TMD-SR-039-SD USR-07-SED-09 Upper Spring R. Spring R. Reference 0.0616 -652 ESTIMATED 0.832 4120701 358412
CERC-10 1 NFSR-002 TMD-NFSR-002-SD USR-07-SED-10 Upper Spring R. North Fork Spring R. Reference 0.0649 97.9 REAL 1.49 4128006 365543
CERC-11 1 NFSR-BK01 TMD-NFSR-BK01-SD USR-07-SED-11 Upper Spring R. North Fork Spring R. Reference 0.0689 52.2 REAL 1.05 4127377 374436
CERC-12 1 NFSR-005 TMD-NFSR-005-SD USR-07-SED-12 Upper Spring R. North Fork Spring R. Reference 0.0738 -317 REAL 0.777 4124599 372748
CERC-13 2 NR-BK01 TMD-NR-BK01-SD NR-07-SED-13 Neosho R. Nesoho R. Reference 0.0798 59.5 REAL 1.96 4088772 325732
CERC-14 1 SH-031 TMD-SH-031-SD SC-07-SED-14 Shoal Creek Shoal Creek Reference 0.0861 -123 ESTIMATED 2 4088310 397622
CERC-15 1 SR-045 TMD-SR-045-SW USR-07-SED-15 Upper Spring R. Spring R. Reference 0.0921 -574 ESTIMATED 0.843 4123222 369922
CERC-16 1 LC-002 TMD-LC-002-SD LC-07-SED-16 Lost Creek Lost Creek Low Risk 0.126 173 REAL 1.3 4074290 348177
CERC-104 2 LC-003 TMD-LC-003-SD LC-003 Lost Creek Lost Creek Low Risk 0.149 248 REAL 1.08 4075074 350514
CERC-17 2 SH-017 TMD-SH-017-SD SC-07-SED-17 Shoal Creek Shoal Creek Low Risk 0.153 12.9 ESTIMATED 1.85 4092653 373158
CERC-18 2 CC-014 TMD-CC-014-SD CC-07-SED-18 Center Creek Center Creek Low Risk 0.189 319 REAL 1.78 4114269 374251
CERC-181 1 SH-203 TMD-SH-203-SD SH-203 Shoal Creek Carver Branch Low Risk 0.248 519 REAL 1.06 4093654 377967
CERC-21 1 TAR-BK01 TMD-TAR-BK01-SD TAR-07-SED-21 Tar Creek Tar Creek Low Risk 0.261 372 REAL 0.348 4101565 336026
CERC-22 2 SR-005 TMD-SR-005-SD MSR-07-SED-22 Mainstem Spring R. Spring R. Low Risk 0.266 487 REAL 0.664 4082243 342734
CERC-23 1 SH-601 TMD-SH-601-SD SC-07-SED-23 Shoal Creek Doutit Branch Low Risk 0.307 218 ESTIMATED 1.5 4088689 399935
CERC-26 1 SR-042 TMD-SR-042-SD USR-07-SED-26 Upper Spring R. Spring R. Low Risk 0.386 197 REAL 0.253 4125826 364055
CERC-27 1 SR-044 TMD-SR-044-SD USR-07-SED-27 Upper Spring R. Spring R. Low Risk 0.457 712 REAL 1.26 4125514 368258
CERC-28 2 SR-023 TMD-SR-023-SD MSR-07-SED-28 Mainstem Spring R. Spring R. Low Risk 0.555 616 ESTIMATED 0.723 4106111 350056
CERC-29 2 SR-003 TMD-SR-003-SD MSR-07-SED-29 Mainstem Spring R. Grand Lake Low Risk 0.556 685 REAL 1.16 4077399 345288
CERC-32 1 SR-302 TMD-SR-302-SD-9 MSR-07-SED-32 Mainstem Spring R. Willow Creek Moderate Risk 1 1610 REAL 1.79 4100615 343567
CERC-33 2 TAR-002 TMD-TAR-002-SD TAR-07-SED-33 Tar Creek Tar Creek Moderate Risk 1.04 2180 REAL 3.88 4084022 333367
CERC-34 2 TAR-001 TMD-TAR-001-SD TAR-07-SED-34 Tar Creek Tar Creek Moderate Risk 1.06 2920 REAL 2.89 4080789 333991
CERC-35 2 SH-002 TMD-SH-002-SD-9 SC-07-SED-35 Shoal Creek Shoal Creek Moderate Risk 1.09 1900 REAL 1.61 4100911 350946
CERC-36 1 NR-103 TMD-NR-103-SD NR-07-SED-36 Neosho R. Elm Creek Moderate Risk 1.11 2100 REAL 1.4 4090420 330948
CERC-37 2 CC-012 TMD-CC-012-SD CC-07-SED-37 Center Creek Center Creek Moderate Risk 1.15 2460 REAL 0.912 4115362 370872
CERC-38 2 SR-020 TMD-SR-020-SD MSR-07-SED-38 Mainstem Spring R. Empire Lake Moderate Risk 1.18 2540 ESTIMATED 1.14 4103354 348499
CERC-39 1 LC-305 TMD-LC-305-SD LC-07-SED-39 Lost Creek Lost Creek Moderate Risk 1.2 2050 ESTIMATED 3.62 4086107 365912
CERC-41 2 SR-022 TMD-SR-022-SD MSR-07-SED-41 Mainstem Spring R. Spring R. Moderate Risk 1.24 2100 REAL 0.676 4105009 349525
CERC-42 2 CC-002 TMD-CC-002-SD CC-07-SED-42 Center Creek Center Creek Moderate Risk 1.39 2610 REAL 1.96 4113372 357669
CERC-43 1 TC-015 TMD-TC-015-SD TC-07-SED-43 Turkey Creek Turkey Creek Moderate Risk 1.52 2410 REAL 0.493 4104090 373521
CERC-491 1 SR-604 TMD-SR-604-SD SR-604 Upper Spring R. Waco Tributary to Cow C Moderate Risk* 1.56 4430 REAL 0.636 4122818.46 352884.45
CERC-45 1 SR-BK01 TMD-SR-BK01-SD USR-07-SED-45 Upper Spring R. Spring R. Moderate Risk 1.79 1380 ESTIMATED 0.284 4120931 374180
CERC-47 2 CC-025 TMD-CC-025-SD CC-07-SED-47 Center Creek Center Creek Moderate Risk 2.05 1950 ESTIMATED 0.129 4100244 403004
CERC-401 1 TAR-103 TMD-TAR-103-SD TAR-103 Tar Creek Lytle Creek Moderate Risk 2.32 6530 REAL 1.65 4096243 339720
CERC-130 2 SH-004 TMD-SH-004-SD SH-004 Shoal Creek Shoal Creek Moderate Risk 2.44 6180 REAL 0.238 4100802 353856
CERC-25 1 SH-004 TMD-SH-004-SD SC-07-SED-25 Shoal Creek Shoal Creek Moderate Risk 2.44 6180 REAL 0.238 4100827 353865
CERC-48 2 CC-024 TMD-CC-024-SD CC-07-SED-48 Center Creek Center Creek Moderate Risk 2.51 776 ESTIMATED 0.117 4103476 401279
CERC-71 2 TAR-005 TMD-TAR-005-SD TAR-07-SED-71 Tar Creek Tar Creek Moderate Risk 3 8410 REAL 1.1 4090205 334968

Table 1. Identification codes for sediment samples collected in 2006 and 2007 from the Tristate Mining District.  Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and 
Set 3 = August 2006 sampling (Sed ID Number for Set 3 are from Angelo et al. 2007). ND = Not determined, NA = Not applicable
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Table 1. Identification codes for sediment samples collected in 2006 and 2007 from the Tristate Mining District.  Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and 
Set 3 = August 2006 sampling (Sed ID Number for Set 3 are from Angelo et al. 2007). ND = Not determined, NA = Not applicable

CERC-50 1 SR-BK04 TMD-SR-BK04-SD MSR-07-SED-50 Mainstem Spring R. Shawnee Creek Moderate Risk 3.12 2240 REAL 0.23 4114278.54 350192.93
CERC-72 2 SR-702 TMD-SR-702-SD MSR-07-SED-72 Mainstem Spring R. Beaver Creek Moderate Risk 3.65 8930 REAL 0.25 4090059 342633
CERC-441 1 TC-012 TMD-TC-012-SD TC-012 Turkey Creek Turkey Creek Moderate Risk 4.58 7260 ESTIMATED 0.135 4107100.86 368281.69
CERC-51 1 TC-014 TMD-TC-014-SD TC-07-SED-51 Turkey Creek Turkey Creek High Risk 5.39 7290 REAL 0.175 4104301 372744
CERC-158 2 TC-013 TMD-TC-013-SD TC-013 Turkey Creek Turkey Creek High Risk 6.09 10000 ESTIMATED 0.134 4105353 371149
CERC-52 1 SR-506 TMD-SR-506-SD MSR-07-SED-52 Mainstem Spring R. Short Creek High Risk 6.69 17900 REAL 0.25 4106016 355806
CERC-53 2 CC-010 TMD-CC-010-SD CC-07-SED-53 Center Creek Center Creek High Risk 7.42 11900 REAL 0.44 4115809 369541
CERC-54 2 TC-009 TMD-TC-009-SD TC-07-SED-54 Turkey Creek Turkey Creek High Risk 7.66 15800 REAL 0.117 4108185 365377
CERC-55 1 SR-502 TMD-SR-502-SD MSR-07-SED-55 Mainstem Spring R. Short Creek High Risk 7.78 19700 REAL 1.74 4106167.12 351870.1
CERC-56 1 SR-602 TMD-SR-602-SD USR-07-SED-56 Upper Spring R. Cow Creek High Risk 7.9 13900 REAL 0.217 4120782.72 353309.07
CERC-57 1 TAR-006 TMD-TAR-006-SD TAR-07-SED-57 Tar Creek Tar Creek High Risk 8.62 24700 REAL 0.237 4091732 335712
CERC-58 1 TC-007 TMD-TC-007-SD TC-07-SED-58 Turkey Creek Turkey Creek High Risk 9.29 23400 REAL 0.21 4109212.61 360759.15
CERC-59 2 CC-101 TMD-CC-101-SD CC-07-SED-59 Center Creek Bens Branch High Risk 9.4 33100 REAL 1.44 4115285 370856
CERC-60 2 TAR-102 TMD-TAR-102-SD TAR-07-SED-60 Tar Creek Lytle Creek High Risk 13 42300 REAL 0.944 4094803 338588
CERC-61 1 TAR-009 TMD-TAR-009-SD TAR-07-SED-61 Tar Creek Tar Creek High Risk 15.1 45100 REAL 0.1 4096332 335259
CERC-62 2 SR-303 TMD-SR-303-SD MSR-07-SED-62 Mainstem Spring R. Willow Creek High Risk 17.7 17500 REAL 0.09 4100510 341998
CERC-63 2 CC-009 TMD-CC-009-SD CC-07-SED-63 Center Creek Center Creek High Risk 19 53300 REAL 0.243 4115802 368628
CERC-64 2 TC-003 TMD-TC-003-SD TC-07-SED-64 Turkey Creek Turkey Creek High Risk 19.3 56600 REAL 0.125 4109863 357642
CERC-65 1 TC-008 TMD-TC-008-SD TC-07-SED-65 Turkey Creek Turkey Creek High Risk 24.7 60800 REAL 0.288 4108624 362853
CERC-66 2 CC-006 TMD-CC-006-SD CC-07-SED-66 Center Creek Center Creek High Risk 30.7 87000 REAL 0.151 4114334 364036
CERC-67 1 TC-010 TMD-TC-010-SD TC-07-SED-67 Turkey Creek Turkey Creek High Risk 31.8 104000 REAL 0.254 4108247 364912
CERC-68 2 TAR-007 TMD-TAR-007-SD TAR-07-SED-68 Tar Creek Tar Creek High Risk 50.7 80000 REAL 0.0501 4092008 335684
CERC-69 2 TC-002 TMD-TC-002-SD-9 TC-07-SED-69 Turkey Creek Turkey Creek High Risk 180 284000 REAL 0.0501 4109852 357578
CERC-70 1 SR-504 TMD-SR-504-SD MSR-07-SED-70 Mainstem Spring R. Short Creek High Risk 256 149000 REAL 0.09 4105775 355152
CERC-19 1 NA (independent location) MSR-07-SED-19 Mainstem Spring R. Shawnee Creek NA NA NA NA NA 4112647.91 351051.19
CERC-S1 3 NA NA NA Center Creek Center Creek NA NA NA NA NA 4107331 383530

CERC-S2 3 NA NA
Between Spr1 
and Spr2

Upper Spring R. Spring R. NA NA NA NA NA 4121811 360237
CERC-S3 3 NA NA Cnt3 Center Creek Center Creek NA NA NA NA NA 4113361 357622
CERC-S4 3 NA NA Spr3 Upper Spring R. Spring R. NA NA NA NA NA 4115980 354225
CERC-S5 3 NA NA Spr4 Mainstem Spring R. Spring R. NA NA NA NA NA 4110897 355664
CERC-S6 3 NA NA Spr5a Mainstem Spring R. Spring R. NA NA NA NA NA 4110870 353404
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CERC ID Set Sed ID Number (from 
Angelo et al 2007)

Zone 
(NAD83 
UTM)

Easterning Northering Elevation 
(feet) Area of Interest Water body

Nearest neighbor 
site sampled in 
2007 (CERC ID)

CERC-S1 3.00 NA 15N 383530 4107331 977 Center Creek Center Creek CERC-18
CERC-S2 3.00 Between Spr1 

and Spr2
15N 360237 4121811 862 Upper Spring 

River
Spring River CERC-09

CERC-S3 3.00 Cnt3 15N 357622 4113361 814 Center Creek Center Creek CERC-42
CERC-S4 3.00 Spr3 15N 354225 4115980 816 Upper Spring 

River
Spring River CERC-42

CERC-S5 3.00 Spr4 15N 355664 4110897 839 Mainstream Spring 
River

Spring River CERC-69

CERC-S6 3.00 Spr5a 15N 353404 4110870 821 Mainstream Spring 
River

Spring River CERC-69

Table 2. Location of sites where the Set 3 sediment samples were collected in August of 2006.
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Media Type/Group/Substance
Target 

Detection 
Limit1

Analytical Method
Method 

Detection 
Limit2

Toxicity 
Threshold 

Benchmark

Target 
Detection 

Limit 
(Based on 

TTB)

Contract 
Required 

Quantitation 
Limit (CRQL)

Target Mean 
Accuracy  

(Average % 
Recovery)

Target Precision 
(Relative 
Standard 

Deviation %)

Target 
Complete-

ness

Lead 
Responsibility

Pore Water (centrifuged) and Overlying Water
Conventionals

Water Temperature NA Orion 140 S-C-T Meter NA NA NA NA ±0.2 deg. C 10 100% CERC
Dissolved Oxygen NA YSI 54a Meter & YSI 5739 

Probe
NA NA NA NA ±0.1 mg/L 10 100% CERC

Alkalinity NA Orion EA940 Meter NA NA NA NA ±1 mg/L 10 100% CERC
Hardness NA EDTA Titration NA NA NA NA ±1 mg/L 10 100% CERC
Conductivity NA Orion 140 S-C-T Meter NA NA NA NA ±5 µS/cm 10 100% CERC
pH NA Orion EA940 Meter NA NA NA NA ±0.1 unit 10 100% CERC
Ammonia (NH3; in pore 
water; mg/L)

0.1 Orion EA 940 0.1 NA NA NA 80-120% 20 95% CERC

Hydrogen sulfide (H2S; 0.1 Orion Model 94-16 0.1 NA NA NA 80-120% 20 95% CERC
Dissolved Organic Carbon NA EPA 415.2 1 NA NA NA ±1 mg/L 10 100% ESS Labs
Major Anions (nitrate, 
sulfate, chloride, 
fl id )

0.1-0.5 
mg/L

EPA 300.0 0.1-0.5 mg/L NA NA NA ±0.1 mg/L 10 100% USGS-GD

Inorganic analytes (µg/L)
Major Cations

Calcium 100-500 EPA 200.7 50 NA NA 5000 ±1000 µg/L 10 100% LET Labs
Magnesium 100-500 EPA 200.7 10 NA NA 5000 ±1000 µg/L 10 100% LET Labs
Potassium 100-500 EPA 200.7 100 NA NA 5000 ±1000 µg/L 10 100% LET Labs
Sodium 100-500 EPA 200.7 200 NA NA 5000 ±1000 µg/L 10 100% LET Labs

Dissolved Metals (µg/L)
Cadmium 0.05 EPA 200.7 1 0.25 0.025 5 80-120 20 95% LET Labs
Chromium 0.05 EPA 200.7 5 74 7.4 10 80-120 20 95% LET Labs
Copper 0.05 EPA 200.7 2 9 0.9 25 80-120 20 95% LET Labs
Lead 0.05 EPA 200.7 50 2.5 0.25 10 80-120 20 95% LET Labs
Nickel 0.05 EPA 200.7 2 5.2 5.2 40 80-120 20 95% LET Labs

Table 3.  Chemicals of potential concern and associated quality criteria for measurement data for 2007 investigation of sediment quality conditions in the TMD.
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Limit1
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Method 
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Table 3.  Chemicals of potential concern and associated quality criteria for measurement data for 2007 investigation of sediment quality conditions in the TMD.

Zinc 1 EPA 200.7 10 120 12 60 80-120 20 95% LET Labs

Pore water from peepers filterable (dialyzable)  metals (µg/L; in 70 samples) 
Arsenic 0.05 ICP/MS; USEPA 200.8; 

May et al . (1987)
0.5 150 15 0.05 80-120 20 95% CERC

Cadmium 0.05 ICP/MS; USEPA 200.8; 
May et al . (1987)

0.05 0.25 0.025 0.05 80-120 20 95% CERC

Copper 0.05 ICP/MS; USEPA 200.8; 
May et al . (1987)

0.05 9 0.9 0.05 80-120 20 95% CERC

Lead 0.05 ICP/MS; USEPA 200.8; 
May et al . (1987)

0.02 2.5 0.25 0.05 80-120 20 95% CERC

Nickel 0.05 ICP/MS; USEPA 200.8; 
May et al . (1987)

0.05 52 5.2 0.05 80-120 20 95% CERC

Zinc 1 ICP/MS; USEPA 200.8; 
May et al . (1987)

1 120 12 1 80-120 20 95% CERC

Whole Sediment
Conventionals

Total Organic Carbon (%) 0.1 EPA method 415.1 NA NA NA 0.1 NA NA 95% TCEQ
Moisture (%) 0.2 Dry Weight Determination NA NA NA 0.2 NA NA 95% All
Grain size (% sand, % 
silt, % clay)

0.5 EPA 600/2-78-054 NA NA NA 0.5 NA NA 95% TCEQ

Total Recoverable Metals (mg/kg DW; for <2.0 mm and <250 µm size fraction)
Arsenic 0.1 USEPA Region 7 SOP 

3122.3; 3123.1
0.1 7.15 0.715 1 70-130 30 95% USEPA R7

Cadmium 0.1 USEPA Region 7 SOP 
3122.3; 3123.1

0.1 0.991 0.0991 0.5 70-130 30 95% USEPA R7
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Table 3.  Chemicals of potential concern and associated quality criteria for measurement data for 2007 investigation of sediment quality conditions in the TMD.

Chromium 0.1 USEPA Region 7 SOP 
3122.3; 3123.1

0.1 20.2 2.02 1 70-130 30 95% USEPA R7

Copper 0.1 USEPA Region 7 SOP 
3122.3; 3123.1

0.1 25.2 2.52 2.5 70-130 30 95% USEPA R7

Lead 0.1 USEPA Region 7 SOP 
3122.3; 3123.1

0.1 35.3 3.53 1 70-130 30 95% USEPA R7

Mercury (total) 0.005 USEPA Region 7 SOP 
3121.14

0.005 0.158 0.0158 0.1 70-130 30 95% USEPA R7

Nickel 0.1 USEPA Region 7 SOP 
3122.3; 3123.1

0.1 18.7 1.87 4 70-130 30 95% USEPA R7

Zinc 0.5 USEPA Region 7 SOP 
3122.3; 3123.1

0.5 124 12.4 6 70-130 30 95% USEPA R7

Simultaneously Extracted Metals (SEM; ng/g DW)
Cadmium 100 USEPA 376.3 and 200.8; 

Brumbaugh et al. (1994)
20 NA NA NA 80-120 20 95% CERC

Copper 100 USEPA 376.3 and 200.8; 
Brumbaugh et al. (1994)

50 NA NA NA 80-120 20 95% CERC

Nickel 100 USEPA 376.3 and 200.8; 
Brumbaugh et al. (1994)

50 NA NA NA 80-120 20 95% CERC

Lead 100 USEPA 376.3 and 200.8; 
Brumbaugh et al. (1994)

20 NA NA NA 80-120 20 95% CERC

Zinc 100 USEPA 376.3 and 200.8; 
Brumbaugh et al. (1994)

100 NA NA NA 80-120 20 95% CERC

Sum SEM (µmoles/g) NA Calculated NA NA NA NA NA NA 95% CERC
Acid Volatile Sulfides 
(µmoles/g)

0.05 USEPA 376.3; Brumbaugh 
et al.  (1994)

0.1 NA NA NA 80-120 20 95% CERC

Polycyclic Aromatic Hydrocarbons (PAHs; ng/g DW)
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Table 3.  Chemicals of potential concern and associated quality criteria for measurement data for 2007 investigation of sediment quality conditions in the TMD.

Acenaphthene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6
Acenaphthylene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6
Anthracene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6
Benz(a)anthracene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6
Benzo(a)pyrene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6
Benzo(b)fluoranthene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6
Benzo(e)pyrene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6
Benzo(g,h,i)perylene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6
Benzo(k)fluoranthene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6
Chrysene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6
Dibenz(a,h)anthracene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6
Fluoranthene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6
Fluorene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6
Indeno(1,2,3-c,d)pyrene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6
Naphthalene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6
Perylene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6
Phenanthrene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6
Pyrene 50 GS/MS-SIM; USEPA 8270C 50 NA NA NA 70-130 20 95% USEPA R6

Polychlorinated Biphenyls (PCBs; ng/g DW)
Aroclor 1016 50 USEPA METHOD 3240.2 10-500 4.42 0.442 33 70-130 20 95% USEPA R7
Aroclor 1221 50 USEPA METHOD 3240.2 10-500 98.8 9.88 33 70-130 20 95% USEPA R7
Aroclor 1232 50 USEPA METHOD 3240.2 10-500 600 60 33 70-130 20 95% USEPA R7
Aroclor 1248 50 USEPA METHOD 3240.2 10-500 30 3 33 70-130 20 95% USEPA R7
Aroclor 1254 50 USEPA METHOD 3240.2 10-500 60 6 33 70-130 20 95% USEPA R7
Aroclor 1260 50 USEPA METHOD 3240.2 10-500 5 0.5 33 70-130 20 95% USEPA R7
Aroclor 1262 50 USEPA METHOD 3240.2 10-500 NA NA 33 70-130 20 95% USEPA R7
Aroclor 1268 50 USEPA METHOD 3240.2 10-500 NA NA 33 70-130 20 95% USEPA R7
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Media Type/Group/Substance
Target 

Detection 
Limit1

Analytical Method
Method 

Detection 
Limit2

Toxicity 
Threshold 

Benchmark

Target 
Detection 

Limit 
(Based on 

TTB)

Contract 
Required 

Quantitation 
Limit (CRQL)

Target Mean 
Accuracy  

(Average % 
Recovery)

Target Precision 
(Relative 
Standard 

Deviation %)

Target 
Complete-

ness

Lead 
Responsibility

Table 3.  Chemicals of potential concern and associated quality criteria for measurement data for 2007 investigation of sediment quality conditions in the TMD.

Pesticides (ng/g DW)
alpha-BHC NA USEPA METHOD 3240.2 NA 6 0.6 1.7 70-130 20 95% USEPA R7
beta-BHC NA USEPA METHOD 3240.2 NA 5 0.5 1.7 70-130 20 95% USEPA R7
delta-BHC NA USEPA METHOD 3240.2 NA 71500 7150 1.7 70-130 20 95% USEPA R7
2,4-DDD 1 USEPA METHOD 3240.2 NA NA NA NA 70-130 20 95% USEPA R7
2,4-DDE 1 USEPA METHOD 3240.2 NA NA NA NA 70-130 20 95% USEPA R7
2,4-DDT 1 USEPA METHOD 3240.2 NA NA NA NA 70-130 20 95% USEPA R7
4,4-DDD 1 USEPA METHOD 3240.2 NA 5.09 0.509 3.3 70-130 20 95% USEPA R7
4,4-DDE 1 USEPA METHOD 3240.2 NA 2.61 0.261 3.3 70-130 20 95% USEPA R7
4,4-DDT 1 USEPA METHOD 3240.2 NA 2.66 0.266 3.3 70-130 20 95% USEPA R7
Aldrin 1 USEPA METHOD 3240.2 NA 2 0.2 1.7 70-130 20 95% USEPA R7
alpha-Chlordane 1 USEPA METHOD 3240.2 NA 2.62 0.262 1.7 70-130 20 95% USEPA R7
gamma-Chlordane 1 USEPA METHOD 3240.2 NA 2.62 0.262 1.7 70-130 20 95% USEPA R7
Dieldrin 1 USEPA METHOD 3240.2 NA 4.93 0.493 3.3 70-130 20 95% USEPA R7
Endosulphan I 1 USEPA METHOD 3240.2 NA 2.97 0.297 1.7 70-130 20 95% USEPA R7
Endosulfan II 1 USEPA METHOD 3240.2 NA 9.43 0.943 3.3 70-130 20 95% USEPA R7
Endosulfan sulfate 1 USEPA METHOD 3240.2 NA NA NA 3.3 70-130 20 95% USEPA R7
Endrin 1 USEPA METHOD 3240.2 NA 4.6 0.46 3.3 70-130 20 95% USEPA R7
Endrin ketone 1 USEPA METHOD 3240.2 NA NA NA 3.3 70-130 20 95% USEPA R7
Endrin aldehyde 1 USEPA METHOD 3240.2 NA 480 48 3.3 70-130 20 95% USEPA R7
Heptachlor 1 USEPA METHOD 3240.2 NA 5.37 0.537 1.7 70-130 20 95% USEPA R7
Heptachlor epoxide 1 USEPA METHOD 3240.2 NA 1.73 0.173 1.7 70-130 20 95% USEPA R7
Hexachlorobenzene* 1 USEPA METHOD 3240.2 NA 55.2 5.52 330 70-130 20 95% USEPA R7
Hexachlorobutadiene* 1 USEPA METHOD 3240.2 NA 20.5 2.05 330 70-130 20 95% USEPA R7
Lindane 1 USEPA METHOD 3240.2 NA 2.33 0.233 1.7 70-130 20 95% USEPA R7
Methoxychlor 1 USEPA METHOD 3240.2 NA 14.1 1.41 17 70-130 20 95% USEPA R7
Mirex 1 USEPA METHOD 3240.2 NA 7 0.7 NA 70-130 20 95% USEPA R7
Trans-nonachlor 1 USEPA METHOD 3240.2 NA NA NA NA 70-130 20 95% USEPA R7
Toxaphene 1 USEPA METHOD 3240.2 NA 2.79 0.279 170 70-130 20 95% USEPA R7
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Media Type/Group/Substance
Target 

Detection 
Limit1

Analytical Method
Method 

Detection 
Limit2

Toxicity 
Threshold 

Benchmark

Target 
Detection 

Limit 
(Based on 

TTB)

Contract 
Required 

Quantitation 
Limit (CRQL)

Target Mean 
Accuracy  

(Average % 
Recovery)

Target Precision 
(Relative 
Standard 

Deviation %)

Target 
Complete-

ness

Lead 
Responsibility

Table 3.  Chemicals of potential concern and associated quality criteria for measurement data for 2007 investigation of sediment quality conditions in the TMD.

Invertebrate Tissue
Total metals (ng/g WW)

Arsenic 50 USEPA 3051A; 200.8; May 
et al . (1987)

50 NA NA NA 80-120 20 95% CERC

Cadmium 20 USEPA 3051A; 200.8; May 20 NA NA NA 80-120 20 95% CERC
Copper 50 USEPA 3051A; 200.8; May 

et al . (1987)
50 NA NA NA 80-120 20 95% CERC

Lead 20 USEPA 3051A; 200.8; May 
et al . (1987)

20 NA NA NA 80-120 20 95% CERC

Mercury 20 USEPA 7473 20 NA NA NA 80-120 20 95% CERC

Total metals (ng/g WW; cont.)
Nickel 50 USEPA 3051A; 200.8; May 

et al . (1987)
50 NA NA NA 80-120 20 95% CERC

Zinc 100 USEPA 3051A; 200.8; May 
et al . (1987)

100 NA NA NA 80-120 20 95% CERC

NIST = National Institute of Standards and Technology.

1Target detection limits were established by identifying the toxicity threshold for each analyte, selecting an analytical method that
  would provide the required sensitivity to conduct an ecological risk assessment, and refining the detection limit based on the detection limits that are commonly achieved
  for the selected analytical method (Table A.1.2 and A.1.3).

2Method detection limits as indicated represent ideal conditions. High levels of DOC or dissolved solids in pore water could adversely affect reporting limits for some samples.  
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Table 4.   Summary of responsibilities, containers, volume requirements, preservation, and holding times for the July 2007 TSMD field 
  sampling program.

Preservation Holding 
Method Time

Sediment USEPA - Region 7 TR Metals 70 USEPA Region 7 SOP 
3122.3; 3123.1

Glass 250 mL 250 mL 4oC 6 months

(< 2 mm) USEPA - Region 7 Mercury 70 USEPA Region 7 SOP 
USEPA - Region 7 OC Pesticides & 

PCBs
70 USEPA METHOD 3240.2 Glass 250 mL 250 mL 4oC 28 d

Sediment USEPA - Region 6 PAHs 70 EPA 8270C Glass 500 mL 500 mL 4oC 14-d Ext; 28-d 
analysis

(< 2 mm) Texas Comm. On Env 
Quality

TOC 70 EPA method 415.1 Glass 250 mL 250 mL 4oC 28 d

Texas Comm. On Env 
Quality

Grain Size 70 EPA 600/2-78-054 Glass 500 mL 500 mL 4oC As Practical

Sediment USGS - CERC SEM 1402 EPA 376.3, 200.8 Amber glass 60 mL 60 mL 4oC 21 d

(< 2 mm) USGS - CERC AVS 1402 EPA 376.3, Brumbaugh et 
al. (1994)

Sieved sediment USEPA - Region 7 TR Metals 35 USEPA Region 7 SOP 
3122.3; 3123.1

Glass 250 mL 250 mL 4oC 6 months

(< 250 µm) USEPA - Region 6 TOC 35 EPA method 415.1 Glass 250 mL 100 mL 4oC 28 d

Sediment ALL % Moisture Dry weight determination

Pore water USGS - CERC Dissolved Metals 1403 EPA 200.8; May et al. LDPE vial 2.5 mL 2.5 mL 0.16M HNO3 6 months
(peeper)

Container 
Volume

Container 
MaterialAnalytical MethodResponsible

Laboratory* Analyte Group
Number of 
Samples1Medium Minimum 

Sample Volume

From same bottle listed above.

From same bottle listed above.
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Table 4.   Summary of responsibilities, containers, volume requirements, preservation, and holding times for the July 2007 TSMD field 
  sampling program.

Preservation Holding 
Method Time

Container 
Volume

Container 
MaterialAnalytical MethodResponsible

Laboratory* Analyte Group
Number of 
Samples1Medium Minimum 

Sample Volume

Pore water USGS - CERC Hydrogen Sulfide 70 Orion 94 16 Meter Glass vial 20 mL 20 mL 1+1 SAOB 7 d
(centrifuged) USGS - CERC Ammonia 70 Orion EA940 Meter Glass 125 mL 125 mL none 4 hr

USGS - CERC pH 70 Orion EA940 Meter
USGS - CERC Temperature 70 Orion 140 S-C-T Meter
USGS - CERC Hardness 70 EDTA Titration
USGS - CERC Alkalinity 70 Orion EA940 Meter
USGS - CERC Conductivity 70 Orion 140 S-C-T Meter
USGS - CERC DO 70 YSI 54a Meter & YSI 5739 

Probe

Pore water LET Labs Metals & Cations 70 EPA 200.7 LDPE 125 mL4 20 mL4 0.16M HNO3 6 months
(centrifuged)

USGS-GD Anions 70 EPA 300.0 LDPE 125 mL4 20 mL4 4oC 28 d
ESS Labs DOC 70 EPA 415.2 Glass 125 mL 100 mL 4oC 7 d

USGS - CERC Ammonia 70 Orion EA940 Meter Glass 125 mL 125 mL none 4 hr
USGS - CERC Temperature 70 Orion 140 S-C-T Meter
USGS - CERC pH 70 Orion EA940 Meter
USGS - CERC DO 70 YSI 54a Meter & YSI 5739 

Probe
USGS - CERC Hardness 70 EDTA Titration
USGS - CERC Alkalinity 70 Orion EA940 Meter
USGS - CERC Conductivity 70 Orion 140 S-C-T Meter

From same bottle listed above.
From same bottle listed above.

From same bottle listed above.

From same bottle listed above.

From same bottle listed above.
From same bottle listed above.

Overlying 
water  (routine 
toxicity test 
monitoring)

From same bottle listed above.
From same bottle listed above.

From same bottle listed above.
From same bottle listed above.

From same bottle listed above.

From same bottle listed above.
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Table 4.   Summary of responsibilities, containers, volume requirements, preservation, and holding times for the July 2007 TSMD field 
  sampling program.

Preservation Holding 
Method Time

Container 
Volume

Container 
MaterialAnalytical MethodResponsible

Laboratory* Analyte Group
Number of 
Samples1Medium Minimum 

Sample Volume

LET Labs Metals & Cations 70 EPA 200.7 LDPE 125 mL4 20 mL4 0.16M HNO3 6 months

USGS-GD Anions 70 EPA 300.0 LDPE 125 mL4 20 mL4 4oC 28 d
ESS Labs DOC 70 EPA 415.2 Glass 125 mL 100 mL 4oC 7 d

USGS - CERC TR Metals 20 EPA 3051A/200.8; May et 
al. (1997)

HDPE vial 20 mL 20 mL -20oC & 
lyophilization

1 year

USGS - CERC % Moisture 20 Dry weight determination

1Note: there will be a few additional containers needed for QA samples
2In addition to the sub-sample taken at the time of homogenization, SEM and AVS will also be measured in a chemistry replicate from the amphipod toxicity test (sampled on Day 28). 
3One replicate chemistry beaker containing amphipods will be sampled on Day 7 and a second replicate chemistry beaker will be sampled on Day 28 for pore-water metals. 
4EPA Region-7 Lab will dilute sample to 100 mL if more volume is needed for analysis; detection limit will increase by 5-fold accordingly.  Pore-water and overlying water samples for DOC, anions, and 
cations will be filtered by USGS using glass-fiber (DOC) or polypropylene (cations & anions) membrane cartridges.

*Key contacts for each laboratory are as follows:  USEPA Region 7 - Mark Doolan;  USEPA Region 6 - Christy Warren;  USGS - Bill Brumbaugh and/or John Besser;  Texas Comm. On Env. Quality - 
Christy Warren.

From same bottle listed above.

CERC blended 
well water used 
for overlying 
water

Oligochaete 
tissue
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Test conditions Characteristics
1 Test species: Hyalella azteca, Chironomus dilutus, Lampsilis siliquoidea, Lumbriculus variegatus

2 Test type: Whole-sediment exposures with water renewal 
3 Test Duration: 28 d (amphipods, mussels, oligochaetes) and 10 d (midge) 
4 Temperature: 23±1°C
5 Light quality: Ambient laboratory light
6 Light intensity: about 200 lux
7 Photoperiod: 16L:8D
8 Test chamber size: Amphipods, mussels, midge: 300-ml beakers

Oligochaetes: 6-L glass aquaria 
10 Sediment volume: Amphipods, mussels, midge: 100 ml (sediment sieved to <250 µm in the mussel tests) 

with 175 ml of overlying water
Oligochaetes: 1 L with 5 L of overlying water 

11 Water Renewal: 2 volume additions/d
12 Age of test 

organisms:
Amphipods: about 7-d old
Midge: about 7-d old (2nd instar) at the the start of the exposures with sediment 
collected in 2007 and about 10-d old at the start of exposures with sediment collected 
in 2007
Mussels: 2-months post transformation (first set of exposures with sediment collected 
in July of 2007) and 3-months post transformation (second set of exposures with 
sediment collected in August of 2007)
Oligochaetes: Mixed age

13 Organisms/beaker: Amphipods, mussels, midge: 10 individuals
Oligochaetes: 2 g (wet weight)

14 Number of replicates: 4 replicates/treatment (not including two additional chemistry replicates in the 
amphipod toxicity test sample on Day 7 and Day 27 or Day 28 for pore-water metal 
(via a peeper) and for SEM and AVS.

15 Feeding: Amphipods: YCT (1.0 ml/d of 1800 mg/L stock)
Midge: 1.5 ml/d of flake fish food (6.0 mg of dry solids)
Mussels: 2 ml of CERC instant algal mixture twice daily
Oligochaetes: No feeding

16 Aeration: None
17 Test water: Well water diluted with deionized water to a hardness of about 100 mg/L (as CaCO3); 

alkalinity 85 mg/L (as CaCO3); and pH about 7.80. 
18 Water quality: Overlying water: Dissolved oxygen, pH, conductivity, ammonia hardness, and 

alkalinity determined at the beginning and end of the amphipod, mussel, midge, and 
oligochaete in select exposures. Dissolved oxygen, temperature and conductivity at the 
start of the exposures and weekly in all of the treatments.

Table 5. Summary of test conditions for conducting sediment tests with the amphipod Hyalella azteca, the 
midge Chironomus dilutus , the mussel Lampsilis siliquoidea, and the oligochaete Lumbriculus variegatus 
(based on USEPA 2000 ASTM 2007a,b,c; from Ingersoll et al. 2007).
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Test conditions Characteristics

Table 5. Summary of test conditions for conducting sediment tests with the amphipod Hyalella azteca, the 
midge Chironomus dilutus , the mussel Lampsilis siliquoidea, and the oligochaete Lumbriculus variegatus 
(based on USEPA 2000 ASTM 2007a,b,c; from Ingersoll et al. 2007).

19 Pore-water 
characterization: 

USGS: Hardness, alkalinity, conductivity, hydrogen sulfide, pH, ammonia, dissolved 
organic carbon, and major cations and anions (calcium, magnesium, potassium, 
sodium, sulfate, nitrate, nitrite (as total N) isolated by centrifugation of sediment 
samples at the beginning of the exposures.  Pore-water metals in diffusion samplers 
(peepers) on Day 7 and on Day 27 or Day 28 of the 28-d amphipod toxicity tests.

20 Whole-sediment
characterization:

USGS: Simultaneously extracted metals and acid volatile sulfide at the start and end of 
the 28-d amphipod toxicity tests (<2 mm size particles)
USEPA Region 6 physical analyses: grain size, total organic carbon, percent water (<2-
mm size particles)
USEPA Region 6 organic analyses: total polycyclic aromatic hydrocarbons (PAHs; 2-
mm size particles)
USEPA Region 7 organic analyses: organochlorine compounds, including PCBs and 
pesticides (<2-mm size particles)
EPA Region 7 metal analyses: Total recoverable metals scan on two size fractions (<2-
mm and <250-um size particles)

21 Endpoints: Amphipods: Day 28 survival, length, dry weight/individual, total biomass/treatment 
(dry weight/individual and total biomass calculated based on measurement of length)
Midge: Day 10 survival, ash free dry weight/individual, total biomass/treatment (also 
as ash free dry weight)
Mussels: Day 28 survival (foot movement), shell length, dry weight/individual, total 
biomass/treatment
Oligochaetes: Day 28 bioaccumulation of metals

22 Test acceptability 
criteria:

See Table 6. No test acceptability requirements have been established for whole-
sediment toxicity tests conducted with mussels, but 80% was a prior established as 
acceptable control survival of mussels (ASTM 2007b).
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Control 
survival (%)

LC50 
(g NaCl/L)

1 1.21 mm (0.07)
0.008 mg (0.001) 98 (2.5) 4.35 (0.13) 0.41 (0.040) 3.6X 3.9 (0.48) 100 6.1 (5.3-7.2)

2 1.54 mm (0.06)
0.016 mg (0.002) 90 (7.1) 3.41 (0.10) 0.20 (0.02) 2.2X 1.7 (0.12) 100 5.7 (5.1-6.4)

3 1.44 mm (0.06)
0.013 mg (0.002) 100 (0) 4.13 (0.50) 0.36 (0.003) 2.9X 3.6 (0.03) ND ND

HA28 ASTM/USEPA NA 7-d old 80 NA NA Increase ND 90 NA
1 0.08 mg 83 (12) ND 1.51 (0.20) 19X 12.1 (0.37) 85* 7.0 (3.5-14)
2 0.31 mg 95 (5.0) ND 1.33 (0.18) 4.3X 12.7 (2.0) 90 9.1 (5.5-15)
3 0.25 mg 53 (3.3) ND 1.41  (0.04) 5.6X 9.71 (2.1) ND ND

CD10 ASTM/USEPA NA 10-d old 70 ND 0.48 mg NA ND 90 NA
1 1.48 mm (0.058) 100 (0) 2.56 (0.11) 0.79 (0.11) 1.7X 7.9 (1.1) 100 3.3 (NC)
2 2.06 mm (0.19) 98 (2.5) 3.18 (0.17) 2.18 (0.19) 1.5X 21 (2.0) 100 3.1 (NC)
3 1.22 mm (0.068) 88 (4.8) 1.66 (0.080) 0.29 (0.04) 1.4X 2.5 (0.32) ND ND

LS28 ASTM NA 2- to 4-month old 80 ND ND ND ND 90 NA
1 NA, mixed age NA NA NA NA NA 100 11 (9.6-12)
2 NA, mixed age NA NA NA NA NA 100 6.0 (NC)

LV28 ASTM/USEPA NA Mixed age NA NA NA NA NA 90 NA

Table 6. Summary of starting size of test organisms, response of test organisms in the control sediment (standard error in parentheses) and in NaCl reference toxicant testing 
(95% confidence intervals in parentheses). NA = Not applicable, ND = Not determined, NC = Not calculated (due to insufficient partial mortality within a treatment).  
ASTM/USEPA = Summary of test acceptability requirements in ASTM (2007a,b,c) or USEPA (2000). NOTE: ADD CONTROL BIOMASS FOR MUSSELS AND 

Test organism Set Starting size of 
test organisms

Control 
survival (%; at 
the end of the 
exposure)

Control length 
(mm/individual; 
at the end of the 
exposure)

Proportion increase in 
control size (length of 
amphipods and mussels 
or weight of midge 
from the start of the 
exposure)

Reference toxicant test

*Five midge/beaker were tested in each of 4 replicates/concentration with average survival in the control of 85% (low likely from cannibalism of crowded organisms without feeding). 
ASTM (2007a) and USEPA (2000) recommend 90% control survival of midge in 96-h water-only toxicant tests.  Midge were exposed in individual beakers in the second reference 
toxicant test resulting in 90% control survival.

Control biomass 
(mg/treatment)

Hyalella azteca 
(amphipod)

Chironomus dilutus 
(midge)

Lampsilis siliquoidea 
(fatmucket)

Lumbriculus 
variegatus 

Control weight 
(mg/individual at 
the end of the 
exposure)
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Figure 1.  Map of study area illustrating collection sites for sediment samples.  
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Figure 2. Sediment scoop sampler and wash bucket 
 

 
 
 

 



Figure 3. Regression equation used to estimate dry weight of individual amphipods 
from measurements of individual lengths of amphipods (NE Kemble, 
USGS, Columbia MO; unpublished data) 
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Figure 4.  Box plots of treatment means for test organism survival (Surv), length (Len), 
weight (Wt), and biomass (Bio) from sediment toxicity tests with TSMD 
sediments.  HA=Hyalella azteca 28-d test; CD=Chironomus dilutus 10-d tests; 
LS=Lampsilis siliquoidea 28-d test.  Means are expressed as percent of mean 
response in control sediment (West Bearskin Lake).   Boxes indicate median and 
upper and lower quartiles; whiskers are 10th and 90th percentiles; circles are 
individual means.  
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Appendices
A-M



CERC ID
Number Set

Dissolved 
oxygen
(mg/L)

Conductivity 
@25oC

(µmoh/cm)

Hardness
(mg/L as 
CaCO3)

Alkalinity
(mg/L as 
CaCO3)

pH
Total 

ammonia 
(mg N/L)

Total 
ammonia 
@pH 8 

(mg N/L)

Unionized 
ammonia 
(mg N/L)

1 1 6.8 402 200 174 7.9 2.03 1.87 0.084
2 1 8.0 367 178 150 8.0 1.00 1.03 0.049
7 1 3.7 1410 700 820 7.1 19.90 8.44 0.116

10 1 6.3 321 167 120 7.4 1.15 0.60 0.015
11 1 6.4 412 194 158 7.4 1.58 0.83 0.021
12 1 6.9 415 192 160 7.8 1.04 0.80 0.032
14 1 6.3 436 158 180 7.9 0.78 0.67 0.029
15 1 6.6 424 264 220 7.6 1.23 0.76 0.024
16 1 7.2 388 190 172 8.0 1.79 1.77 0.083
19 1 6.0 408 170 130 7.2 0.97 0.43 0.007

19-9 1 7.9 398 182 122 7.5 2.30 1.30 0.036
Duplicate RPD 28% 2% 7% 6% 4% 81% 99% 134%

21 1 7.0 258 146 104 7.4 ND ND ND
23 1 7.1 257 168 110 7.6 0.41 0.24 0.007
25 1 6.8 403 200 184 7.9 3.42 2.90 0.124
26 1 10.4 782 424 430 7.6 14.10 8.39 0.256
27 1 8.8 475 242 214 7.8 6.30 4.82 0.192
32 1 7.9 627 286 60 7.6 1.69 1.00 0.030
36 1 5.5 672 340 220 7.1 2.25 0.95 0.013

36-9 1 8.0 714 364 224 7.4 6.41 3.38 0.085
Duplicate RPD 38% 6% 7% 2% 5% 96% 112% 148%

39 1 6.5 309 144 140 7.6 1.69 1.01 0.031
43 1 7.1 289 140 120 7.3 ND ND ND
45 1 6.5 604 130 320 7.5 1.66 0.90 0.023
50 1 5.8 397 156 100 7.2 0.66 0.30 0.005
51 1 10.5 371 162 120 7.5 1.27 0.70 0.019
52 1 6.7 310 160 140 7.6 1.74 1.06 0.033

52-9 1 8.5 307 146 136 7.6 1.49 0.93 0.030
Duplicate RPD 24% 1% 9% 3% 0% 15% 12% 9%

55 1 8.5 426 264 90 7.4 10.50 5.21 0.116
56 1 7.7 910 220 200 7.6 0.53 0.34 0.011
57 1 7.0 1708 1040 92 7.1 0.36 0.16 0.002
58 1 7.8 599 280 290 8.0 1.58 1.68 0.082

58-9 1 8.5 609 270 192 7.7 5.11 3.37 0.116
Duplicate RPD 9% 2% 4% 41% 5% 106% 67% 35%

61 1 7.5 793 170 160 7.9 1.23 1.10 0.049
65 1 6.7 693 340 176 7.9 0.45 0.41 0.019
67 1 8.1 419 180 ND 7.5 0.55 0.30 0.008
70 1 7.0 400 192 100 7.4 0.59 0.31 0.008

181 1 6.5 328 170 84 7.5 19.90 10.92 0.294
401 1 7.1 289 170 140 7.3 0.49 0.24 0.005
441 1 7.1 412 140 190 7.5 0.43 0.23 0.006
491 1 7.5 475 224 80 7.1 1.38 0.59 0.008
WB 1 5.1 532 248 260 7.2 20.20 8.98 0.147

3 2 6.3 385 160 170 7.7 2.02 1.33 0.046
4 2 4.6 285 ND ND 8.3 2.17 3.19 0.176
5 2 6.5 232 ND ND 7.4 0.52 0.26 0.006
6 2 6.3 286 250 50 7.5 0.49 0.27 0.008

Table A1. Water quality characteristics of pore water isolated from sediment at the start of the exposures. ND = Not 
determined.  CERC with a "-9" represents a duplicate sample. RPD: Relative percent deviation, Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.
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CERC ID
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Conductivity 
@25oC

(µmoh/cm)

Hardness
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CaCO3)
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CaCO3)
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Total 

ammonia 
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Total 
ammonia 
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ammonia 
(mg N/L)

Table A1. Water quality characteristics of pore water isolated from sediment at the start of the exposures. ND = Not 
determined.  CERC with a "-9" represents a duplicate sample. RPD: Relative percent deviation, Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.

9 2 4.0 372 206 170 7.6 1.28 0.77 0.024
13 2 3.2 594 320 224 7.7 0.26 0.18 0.006
17 2 4.7 391 190 190 7.7 ND ND ND
18 2 2.4 276 180 152 7.6 0.61 0.36 0.011
22 2 5.4 478 300 270 8.3 0.53 0.80 0.045

104 2 5.1 284 164 170 7.6 1.01 0.61 0.019
104-9 2 ND ND 150 162 7.5 0.99 0.55 0.015

Duplicate RPD ND ND 9% 5% 1% 2% 10% 22%
28 2 5.1 308 144 136 8.0 0.69 0.64 0.029
29 2 0.6 761 520 510 7.2 10.10 4.49 0.074

130 2 6.1 406 ND ND 8.2 0.36 0.46 0.024
33 2 3.5 2060 2180 320 7.0 3.16 1.31 0.016
34 2 2.7 671 400 260 7.3 1.17 0.55 0.010
35 2 3.6 493 35 240 7.3 4.65 2.29 0.050
37 2 6.2 314 320 172 7.5 1.59 0.89 0.025
38 2 5.0 441 240 204 7.6 1.38 0.84 0.026
41 2 1.7 596 420 260 7.1 12.20 5.13 0.068

41-9 2 NA NA 320 280 7.1 9.61 4.06 0.055
Duplicate RPD ND ND 27% 7% 0% 24% 23% 21%

42 2 4.1 347 176 145 7.7 0.54 0.35 0.012
47 2 3.2 473 260 270 7.4 1.94 1.00 0.024
48 2 1.5 501 200 350 7.3 4.14 2.00 0.042
53 2 4.8 378 228 172 7.6 0.65 0.38 0.012
54 2 ND ND 320 260 7.3 0.21 0.10 0.002
59 2 5.8 760 460 220 7.6 0.78 0.49 0.016
60 2 4.4 774 430 358 7.5 5.40 3.01 0.084
62 2 5.1 3440 160 114 7.5 0.27 0.16 0.005
63 2 4.3 360 180 146 7.4 0.65 0.33 0.007

63-9 2 ND 340 320 260 7.4 0.56 0.29 0.007
Duplicate RPD ND 6% 56% 56% 0% 15% 13% 10%

64 2 3.1 675 280 154 7.5 0.54 0.31 0.009
158 2 5.3 4270 206 154 7.7 0.45 0.31 0.011
66 2 5.1 379 ND ND 7.2 0.36 0.16 0.003
68 2 5.4 2350 1660 116 7.9 0.17 0.15 0.007
69 2 3.3 570 248 232 7.4 2.66 1.35 0.031
71 2 6.9 2210 1600 300 7.5 0.22 0.12 0.003
72 2 ND 702 340 180 7.6 0.25 0.15 0.005

WB 2 7.3 394 420 210 7.4 11.00 5.62 0.133
S1 3 5.3 535 226 250 7.3 6.07 2.82 0.053
S2 3 6.1 695 240 244 7.7 2.49 1.69 0.061
S3 3 4.7 1145 556 520 8.0 9.59 8.94 0.407
S4 3 6.6 737 224 220 7.1 0.46 0.20 0.003
S5 3 6.2 757 240 228 8.1 3.01 3.66 0.189
S6 3 2.7 994 440 446 7.9 15.90 13.13 0.553

WB 3 5.1 455 140 50 6.3 1.46 0.52 0.002
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Sediment 
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Dissolved 
oxygen
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Unionized 
ammonia 
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WB HA28 1 6.6 238 102 80 7.92 0.187 0.17 0.001
1 HA28 1 6.3 247
2 HA28 1 6.3 272
7 HA28 1 5.2 261

10 HA28 1 5.8 243 110 98 8.09 0.199 0.26 0.004
11 HA28 1 6.2 243 108 99 7.99 0.1216 0.1176 0.001
12 HA28 1 6.1 248 114 100 8.45 0.049 0.11 0.001
14 HA28 1 6.1 244
15 HA28 1 6.3 255
16 HA28 1 6 289 115 104 8.07 0.1225 0.13 0.002
19 HA28 1 5.5 244
21 HA28 1 6.4 239
23 HA28 1 6.6 246
25 HA28 1 6.2 255
26 HA28 1 5.6 262
27 HA28 1 6.4 277
32 HA28 1 6.5 248
36 HA28 1 6.4 244
39 HA28 1 6.5 242
43 HA28 1 6.4 239
45 HA28 1 6.3 263
50 HA28 1 6.5 242
51 HA28 1 6.3 242
52 HA28 1 6.1 250
55 HA28 1 6.5 243
56 HA28 1 6.5 244
57 HA28 1 6.6 251
58 HA28 1 6 246 108 96 8.05 0.1274 0.13 0.002
61 HA28 1 6.2 247 110 96 8.2 0.126 0.15 0.002
65 HA28 1 6.4 249 113 97 8.17 0.1705 0.24 0.003
67 HA28 1 6.8 246
70 HA28 1 6.2 243

181 HA28 1 5.5 271
401 HA28 1 5.9 242
441 HA28 1 6.3 246
491 HA28 1 6.1 241 106 92 8.06 0.116 0.12 0.001
WB HA28 2 6.7 248

3 HA28 2 6.3 205
4 HA28 2 6.2 250
5 HA28 2 6.5 252
6 HA28 2 6.9 243 97 86 8.1 0.134 0.15 0.00204
9 HA28 2 6.7 261

13 HA28 2 6.8 262 112 94 8.38 0.148 0.30 0.004534
17 HA28 2 6.3 261
18 HA28 2 6.9 255

Table A2. Mean water quality characteristics of overlying water isolated from sediment at the start of the exposures. 
ND = Not determined. Sediment test: HA28 = Hyalella azteca  28-d exposure, CD10 = Chironomus dilutus  10-d 
exposure, LS28 = Lampsilis siliquoidea  28-d exposure, LV28 = Lumbriculus variegatus  28-d exposure. Blank cells 
represent treatments without measurements. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.
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Dissolved 
oxygen
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Conductivity 
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CaCO3)
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CaCO3)
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Table A2. Mean water quality characteristics of overlying water isolated from sediment at the start of the exposures. 
ND = Not determined. Sediment test: HA28 = Hyalella azteca  28-d exposure, CD10 = Chironomus dilutus  10-d 
exposure, LS28 = Lampsilis siliquoidea  28-d exposure, LV28 = Lumbriculus variegatus  28-d exposure. Blank cells 
represent treatments without measurements. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.

22 HA28 2 6.8 254 103 92 8.35 0.143 0.27 0.004089
28 HA28 2 6.5 262
29 HA28 2 5.5 266
33 HA28 2 6.8 280
34 HA28 2 6.7 256 112 98 8.32 0.156 0.26 0.002527
35 HA28 2 6.3 257
37 HA28 2 6.7 258
38 HA28 2 6.8 254
41 HA28 2 5.4 266
42 HA28 2 6.9 251
47 HA28 2 5.6 271
48 HA28 2 5.1 275
53 HA28 2 6.9 256
54 HA28 2 7 251 100 98 8.42 0.147 0.32 0.004857
59 HA28 2 6.8 259
60 HA28 2 6.2 265
62 HA28 2 6.9 252
63 HA28 2 6.8 259 119 92 8.38 0.165 0.30 0.004412
64 HA28 2 6.7 260
66 HA28 2 6.8 252
68 HA28 2 6.9 269
69 HA28 2 6.7 255
71 HA28 2 7 333 187 90 8.14 0.149 0.20 0.002741
72 HA28 2 7 265

104 HA28 2 6.9 254
130 HA28 2 6.8 253
158 HA28 2 6.7 256
WB CD10 1 7.3 234

1 CD10 1 5.7 271
2 CD10 1 5.7 296 128 122 7.99 0.399 0.43 0.006
7 CD10 1 6.3 276

10 CD10 1 6.4 243
11 CD10 1 6.1 237
12 CD10 1 6 237
14 CD10 1 7.1 240
15 CD10 1 7.2 254 121 106 8.03 0.141 0.16 0.002
16 CD10 1 6.4 242 109 107 8.17 0.098 0.13 0.002
19 CD10 1 6.9 237
21 CD10 1 6.8 239
23 CD10 1 5.9 239
25 CD10 1 6.2 244
26 CD10 1 5.5 371 184 183 8.11 0.432 0.67 0.010
27 CD10 1 6 307
32 CD10 1 5.4 240
36 CD10 1 5.6 239
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Table A2. Mean water quality characteristics of overlying water isolated from sediment at the start of the exposures. 
ND = Not determined. Sediment test: HA28 = Hyalella azteca  28-d exposure, CD10 = Chironomus dilutus  10-d 
exposure, LS28 = Lampsilis siliquoidea  28-d exposure, LV28 = Lumbriculus variegatus  28-d exposure. Blank cells 
represent treatments without measurements. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.

39 CD10 1 7.9 235
43 CD10 1 6.1 239 106 102 8.08 0.212 0.28 0.004

491 CD10 1 6.6 237
50 CD10 1 7.3 253 110 103 7.91 0.186 0.18 0.002
51 CD10 1 7 243
52 CD10 1 5.8 243
55 CD10 1 6.4 243
55 CD10 1 5.9 242
56 CD10 1 7.3 242
57 CD10 1 7.6 237
58 CD10 1 6.8 247
61 CD10 1 7.4 243
65 CD10 1 7.4 243
67 CD10 1 7.3 239
70 CD10 1 6.8 241 108 102 7.99 0.09 0.12 0.002

181 CD10 1 6.5 248
401 CD10 1 8 237 110 108 8.1 0.143 0.18 0.001
441 CD10 1 6 240
WB CD10 2 6.7 234 104 92 8.08 0.251 0.28 0.004

3 CD10 2 4.3 269
4 CD10 2 6.0 246 100 93 7.99 0.332 0.31 0.004
5 CD10 2 4.3 253
6 CD10 2 4.5 251
9 CD10 2 5.1 257

13 CD10 2 5.2 258
17 CD10 2 6.5 262 128 100 8.13 0.325 0.37 0.005
18 CD10 2 4.9 259
22 CD10 2 5.4 238
28 CD10 2 6.9 252 106 94 8.22 0.217 0.32 0.003
29 CD10 2 4.4 259
33 CD10 2 4.7 257
34 CD10 2 5.2 259
35 CD10 2 4.6 257
37 CD10 2 5.2 262
38 CD10 2 6.6 262 112 101 8.15 0.217 0.29 0.004
41 CD10 2 3.9 263
42 CD10 2 4.4 298
47 CD10 2 6.4 274 112 101 8.18 0.249 0.36 0.005
48 CD10 2 3.5 266
53 CD10 2 4.8 263
54 CD10 2 5.3 257
59 CD10 2 4.6 271
60 CD10 2 5.0 261
62 CD10 2 5.1 257
63 CD10 2 4.8 278
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Conductivity 
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(µmoh/cm)
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CaCO3)
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Table A2. Mean water quality characteristics of overlying water isolated from sediment at the start of the exposures. 
ND = Not determined. Sediment test: HA28 = Hyalella azteca  28-d exposure, CD10 = Chironomus dilutus  10-d 
exposure, LS28 = Lampsilis siliquoidea  28-d exposure, LV28 = Lumbriculus variegatus  28-d exposure. Blank cells 
represent treatments without measurements. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.

64 CD10 2 5.0 259
66 CD10 2 4.7 300
68 CD10 2 7.2 392 166 94 8.12 0.226 0.27 0.004
69 CD10 2 4.0 275
71 CD10 2 4.1 336
72 CD10 2 3.9 275

104 CD10 2 4.6 260
130 CD10 2 4.3 260
158 CD10 2 4.7 304
WB LS28 1 7.6 225 100 96 8.2 0.226 0.32 0.018

2 LS28 1 7.5 227 98 88 7.9 0.101 0.08 0.004
10 LS28 1 7.6 225 112 100 8.4 0.067 0.13 0.008
12 LS28 1 7.3 237 116 104 8.4 0.060 0.11 0.006
15 LS28 1 7.4 231 111 97 8.5 0.117 0.26 0.015
19 LS28 1 7.4 234 118 98 8.3 0.050 0.08 0.005
21 LS28 1 7.4 227 106 93 8.4 0.095 0.17 0.010
23 LS28 1 7.5 228 104 96 8.5 0.047 0.10 0.006
27 LS28 1 7.1 239 112 102 8.4 0.045 0.09 0.005
32 LS28 1 7.4 232 106 95 8.4 0.096 0.19 0.011
39 LS28 1 7.3 234 108 102 8.4 0.045 0.08 0.005
43 LS28 1 7.6 229 102 94 8.2 0.045 0.06 0.003
50 LS28 1 7.4 234 110 98 8.5 0.046 0.10 0.006
51 LS28 1 7.1 238 108 96 8.5 0.234 0.48 0.030
55 LS28 1 7.5 237 112 98 8.4 0.062 0.11 0.006
56 LS28 1 7.4 233 116 102 8.5 0.060 0.13 0.008
58 LS28 1 7.1 230 108 98 8.5 0.062 0.14 0.008
65 LS28 1 7.3 229 102 96 8.5 0.106 0.21 0.013
67 LS28 1 7.2 231 101 95 8.4 0.129 0.25 0.015
70 LS28 1 6.8 235 102 98 8.4 0.051 0.10 0.006

WB LS28 2 7.3 247 105 90 8.4 0.153 0.27 0.016
3 LS28 2 6.3 286
4 LS28 2 7.3 256
5 LS28 2 7.5 263 102 94 8.4 0.156 0.28 0.016

13 LS28 2 7.6 263
18 LS28 2 7.6 252 104 95 8.4 0.152 0.30 0.018
28 LS28 2 7.6 257
33 LS28 2 7.6 259
34 LS28 2 7.4 260
37 LS28 2 7.7 256
41 LS28 2 6.9 257 101 96 8.5 0.166 0.37 0.022
42 LS28 2 7.4 261
47 LS28 2 6.7 268
48 LS28 2 6.3 270
53 LS28 2 7.7 259
59 LS28 2 7.6 255 107 90 8.4 0.153 0.29 0.017
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Table A2. Mean water quality characteristics of overlying water isolated from sediment at the start of the exposures. 
ND = Not determined. Sediment test: HA28 = Hyalella azteca  28-d exposure, CD10 = Chironomus dilutus  10-d 
exposure, LS28 = Lampsilis siliquoidea  28-d exposure, LV28 = Lumbriculus variegatus  28-d exposure. Blank cells 
represent treatments without measurements. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.

60 LS28 2 6.8 269 104 103 8.7 0.190 0.63 0.034
62 LS28 2 7.3 265
63 LS28 2 7.5 258
64 LS28 2 7.3 261
69 LS28 2 7.5 260
72 LS28 2 7.1 267

104 LS28 2 7.5 263 105 90 8.5 0.166 0.36 0.022
130 LS28 2 7.3 255 103 92 8.4 0.141 0.28 0.017

2 LV28 1 7.1 237 107 93 8.1 0.121 0.14 0.007
39 LV28 1 6.9 236 107 88 7.9 0.084 0.08 0.003
43 LV28 1 7.1 234 105 98 8.0 0.080 0.08 0.004
45 LV28 1 6.7 240 102 96 7.9 0.184 0.15 0.007
50 LV28 1 7.3 236 104 88 8.0 0.089 0.09 0.005
51 LV28 1 6.9 237 112 86 8.0 0.093 0.09 0.004
57 LV28 1 7.4 242 109 99 8.0 0.112 0.11 0.005
61 LV28 1 7.3 239 105 96 8.2 0.115 0.15 0.009
65 LV28 1 7.6 229 108 92 8.2 0.089 0.14 0.006
67 LV28 1 7.0 239 106 80 8.1 0.091 0.10 0.005
70 LV28 1 6.6 237 98 90 8.0 0.647 0.61 0.033
34 LV28 2 6.9 258 109 94 8.0 0.225 0.26 0.011
41 LV28 2 6.3 255 100 91 8.1 0.975 1.25 0.052
47 LV28 2 6.1 257 111 98 8.1 0.194 0.23 0.011
48 LV28 2 6.4 259 109 98 8.1 0.434 0.52 0.025
54 LV28 2 7.4 253 106 93 8.4 0.197 0.34 0.020
60 LV28 2 6.3 261 110 95 8.2 0.265 0.36 0.019
62 LV28 2 7.0 254 104 90 8.3 0.165 0.26 0.015
63 LV28 2 7.6 254 102 94 8.3 0.155 0.25 0.014
69 LV28 2 6.7 263 108 96 8.0 0.150 0.15 0.007
72 LV28 2 7.3 258 107 92 8.6 0.174 0.55 0.029
S1 HA28 3 7.1 272 102 95 8.1 0.111 0.12 0.006
S2 HA28 3 7.0 267 102 98 8.1 0.292 0.30 0.014
S3 HA28 3 7.0 265 102 94 8.0 0.296 0.27 0.013
S4 HA28 3 7.8 258 93 90 8.1 0.158 0.19 0.009
S5 HA28 3 7.6 259 95 92 8.1 0.087 0.11 0.005
S6 HA28 3 6.8 267 100 92 8.0 0.093 0.09 0.004

WB HA28 3 7.7 250 85 85 8.1 0.133 0.16 0.008
S1 CD10 3 7.0 284 102 91 8.2 0.179 0.25 0.012
S2 CD10 3 6.5 269 102 105 8.0 0.327 0.32 0.015
S3 CD10 3 6.5 267 100 102 8.0 0.357 0.36 0.017
S4 CD10 3 7.4 258 98 89 8.1 0.131 0.16 0.008
S5 CD10 3 7.1 262 95 90 8.1 0.120 0.15 0.007
S6 CD10 3 5.7 288 100 93 8.1 0.122 0.14 0.007

WB CD10 3 6.6 251 85 92 8.1 0.158 0.19 0.009
S1 LS28 3 7.3 263 100 95 8.2 0.251 0.29 0.014
S2 LS28 3 7.4 267 102 90 8.1 0.143 0.16 0.008
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Table A2. Mean water quality characteristics of overlying water isolated from sediment at the start of the exposures. 
ND = Not determined. Sediment test: HA28 = Hyalella azteca  28-d exposure, CD10 = Chironomus dilutus  10-d 
exposure, LS28 = Lampsilis siliquoidea  28-d exposure, LV28 = Lumbriculus variegatus  28-d exposure. Blank cells 
represent treatments without measurements. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.

S3 LS28 3 7.3 265 102 94 8.0 0.305 0.29 0.014
S4 LS28 3 7.8 258 93 90 8.1 0.117 0.14 0.007
S5 LS28 3 7.7 260 95 89 8.1 0.119 0.15 0.007
S6 LS28 3 6.9 267 100 92 8.0 0.103 0.11 0.005

WB LS28 3 7.8 252 90 85 8.1 0.125 0.14 0.007
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CERC ID
Number

Sediment 
test Set Survival 

(%)
Survival 

SEM
Surival (% 
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Length (% 
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Total 
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Total 
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WB HA28 1 97.5 0.25 100.0 4.35 0.13 100.0 0.41 0.040 100.0 4.05 0.43 100.0
1 HA28 1 92.5 0.25 94.9 4.09 0.10 94.1 0.34 0.025 83.0 3.20 0.31 79.0
2 HA28 1 97.5 0.25 100.0 4.01 0.12 92.3 0.33 0.030 79.3 3.21 0.33 79.3
7 HA28 1 92.5 0.48 94.9 4.77 0.02 109.7 0.55 0.008 133.4 5.13 0.33 126.6

10 HA28 1 90.0 0.71 92.3 4.18 0.06 96.1 0.37 0.015 89.4 3.35 0.35 82.7
11 HA28 1 90.0 0.41 92.3 3.79 0.03 87.1 0.27 0.006 65.1 2.43 0.12 60.0
12 HA28 1 100.0 0.00 102.6 4.06 0.07 93.4 0.34 0.017 81.2 3.37 0.17 83.2
14 HA28 1 97.5 0.25 100.0 4.19 0.08 96.4 0.37 0.022 89.4 3.60 0.17 89.0
15 HA28 1 95.0 0.29 97.4 3.88 0.04 89.1 0.29 0.010 70.0 2.76 0.14 68.1
16 HA28 1 100.0 0.00 102.6 4.23 0.12 97.2 0.38 0.032 92.5 3.84 0.32 94.8
19 HA28 1 95.0 0.29 97.4 3.79 0.12 87.3 0.28 0.027 66.3 2.62 0.27 64.7
21 HA28 1 100.0 0.00 102.6 3.72 0.24 85.5 0.27 0.045 64.4 2.67 0.45 66.0
23 HA28 1 97.5 0.25 100.0 3.97 0.10 91.3 0.32 0.024 77.8 3.16 0.30 78.1
25 HA28 1 95.0 0.50 97.4 4.42 0.06 101.7 0.44 0.014 105.7 4.16 0.23 102.7
26 HA28 1 100.0 0.00 102.6 4.99 0.04 114.7 0.63 0.019 152.2 6.31 0.19 155.9
27 HA28 1 95.0 0.29 97.4 4.28 0.08 98.5 0.40 0.025 95.5 3.75 0.20 92.7
32 HA28 1 97.5 0.25 100.0 4.08 0.09 93.7 0.35 0.027 83.7 3.39 0.30 83.7
36 HA28 1 70.0 0.91 71.8 4.26 0.14 98.0 0.40 0.038 95.7 2.68 0.13 66.2
39 HA28 1 100.0 0.00 102.6 3.77 0.03 86.8 0.26 0.007 63.8 2.65 0.07 65.4
43 HA28 1 85.0 0.65 87.2 3.74 0.15 86.0 0.26 0.032 63.0 2.27 0.42 56.2
45 HA28 1 95.0 0.29 97.4 4.07 0.07 93.5 0.34 0.020 80.8 3.20 0.27 78.9
50 HA28 1 97.5 0.25 100.0 4.07 0.09 93.5 0.34 0.026 83.2 3.35 0.17 82.7
51 HA28 1 87.5 0.95 89.7 3.80 0.10 87.4 0.27 0.021 66.1 2.42 0.35 59.9
52 HA28 1 7.5 0.48 7.7 4.16 0.01 95.7 0.35 0.003 85.4 0.27 0.17 6.6
55 HA28 1 0.0 0.00 0.0 ND ND ND ND ND ND 0.00 0.00 0.0
56 HA28 1 97.5 0.25 100.0 3.98 0.05 91.6 0.31 0.014 75.9 3.06 0.06 75.5
57 HA28 1 20.0 0.71 20.5 4.42 0.24 101.6 0.44 0.072 106.9 0.85 0.28 21.0
58 HA28 1 27.5 0.85 28.2 3.82 0.11 87.9 0.29 0.012 70.1 0.80 0.26 19.7
61 HA28 1 50.0 1.22 51.3 4.03 0.12 92.6 0.36 0.034 86.2 1.89 0.58 46.7
65 HA28 1 0.0 0.00 0.0 ND ND ND ND ND ND 0.00 0.00 0.0
67 HA28 1 92.5 0.48 94.9 3.93 0.21 90.3 0.32 0.050 77.7 2.92 0.32 72.1

Table A3. Mean responses of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate Mining District and with a control sediment (West Bearskin 
WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, CD10 = Chironomus dilutus 10-d exposure, LS28 = Lampsilis siliquoidea  28-d exposure. ND = not determined. SEM = 
standard error of the mean.  If more than 11 organisms were recovered from a replicate chamber, this replicate was not used to calculate the mean response (see Table A4).  Two 
replicates in CD10 test were also deleted from mean calculations due to negative values of ash free dry weight (see Table A4). Set 1 = July 2007 sampling, Set 2 = August 2007 
sampling and Set 3 = August 2006 sampling.  Bold and italicized values for length and growth endpoints associated with low survival response (<40%) and therefore have greater 
uncertainty.  Results in grey text indicate results for which the control survival response did not meet standard test acceptability criteria and should be used with caution.
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uncertainty.  Results in grey text indicate results for which the control survival response did not meet standard test acceptability criteria and should be used with caution.

70 HA28 1 0.0 0.00 0.0 ND ND ND ND ND ND 0.00 0.00 0.0
181 HA28 1 92.5 0.25 94.9 4.15 0.14 95.4 0.36 0.035 87.7 3.39 0.41 83.7
401 HA28 1 0.0 0.00 0.0 ND ND ND ND ND ND 0.00 0.00 0.0
441 HA28 1 97.5 0.25 100.0 3.94 0.11 90.6 0.31 0.023 75.0 3.02 0.17 74.5
491 HA28 1 100.0 0.00 102.6 3.93 0.11 90.4 0.30 0.026 73.2 3.04 0.26 75.0
WB HA28 2 90.0 0.71 100.0 3.41 0.10 100.0 0.20 0.017 100.0 1.75 0.12 100.0

3 HA28 2 100.0 0.00 111.1 3.14 0.20 92.2 0.16 0.031 79.8 1.58 0.31 89.9
4 HA28 2 95.0 0.50 105.6 2.91 0.17 85.5 0.12 0.022 62.4 1.18 0.24 67.6
5 HA28 2 97.5 0.25 108.3 3.58 0.15 105.1 0.23 0.031 118.0 2.28 0.33 130.1
6 HA28 2 85.0 0.50 94.4 3.12 0.02 91.7 0.15 0.004 75.6 1.27 0.10 72.6
9 HA28 2 90.0 0.41 100.0 3.29 0.11 96.5 0.18 0.017 89.0 1.57 0.15 89.9

13 HA28 2 82.5 0.63 91.7 3.14 0.09 92.1 0.15 0.015 76.9 1.27 0.20 72.4
17 HA28 2 92.5 0.25 102.8 3.66 0.24 107.4 0.25 0.050 128.9 2.38 0.51 135.7
18 HA28 2 92.5 0.48 102.8 3.38 0.13 99.1 0.19 0.022 97.7 1.78 0.20 101.5
22 HA28 2 100.0 0.00 111.1 3.36 0.13 98.6 0.19 0.024 97.1 1.92 0.24 109.4
28 HA28 2 95.0 0.50 105.6 3.46 0.30 101.6 0.22 0.058 111.6 2.10 0.60 119.9
29 HA28 2 97.5 0.25 108.3 3.80 0.15 111.4 0.27 0.035 139.2 2.68 0.36 153.1
33 HA28 2 87.5 0.48 97.2 3.74 0.25 109.8 0.27 0.058 138.2 2.42 0.56 137.9
34 HA28 2 82.5 0.63 91.7 2.97 0.31 87.2 0.15 0.049 75.1 1.18 0.37 67.4
35 HA28 2 92.5 0.25 102.8 3.40 0.10 99.7 0.20 0.018 100.1 1.82 0.15 104.1
37 HA28 2 97.5 0.25 108.3 3.42 0.08 100.5 0.20 0.016 102.3 1.96 0.14 112.0
38 HA28 2 85.0 1.19 94.4 3.37 0.23 98.9 0.20 0.044 100.5 1.54 0.15 88.1
41 HA28 2 100.0 0.00 111.1 3.50 0.18 102.8 0.21 0.035 108.4 2.14 0.35 122.1
42 HA28 2 65.0 0.65 72.2 3.25 0.08 95.2 0.18 0.012 89.2 1.15 0.14 65.6
47 HA28 2 100.0 0.00 111.1 3.70 0.34 108.5 0.27 0.062 136.8 2.70 0.62 154.2
48 HA28 2 92.5 0.25 102.8 4.25 0.27 124.8 0.40 0.080 204.1 3.68 0.68 210.4
53 HA28 2 92.5 0.25 102.8 3.17 0.21 93.0 0.17 0.033 84.7 1.56 0.32 88.8
54 HA28 2 90.0 0.41 100.0 3.36 0.07 98.7 0.19 0.012 98.7 1.76 0.17 100.6
59 HA28 2 0.0 0.00 0.0 ND ND ND ND ND ND 0.00 0.00 0.0
60 HA28 2 90.0 0.41 100.0 3.19 0.10 93.7 0.16 0.017 82.4 1.47 0.16 83.7
62 HA28 2 90.0 0.71 100.0 2.97 0.07 87.3 0.13 0.010 64.7 1.16 0.16 66.2
63 HA28 2 2.5 0.25 2.8 3.57 0.00 104.7 0.22 0.00 110.6 0.05 0.05 3.1
64 HA28 2 20.0 0.91 22.2 3.99 0.11 117.1 0.32 0.022 163.9 0.62 0.27 35.4
66 HA28 2 25.0 0.65 27.8 3.90 0.17 114.4 0.30 0.040 149.8 0.66 0.11 38.0
68 HA28 2 2.5 0.25 2.8 4.48 0.00 131.4 0.44 0.00 225.4 0.11 0.11 6.4
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Table A3. Mean responses of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate Mining District and with a control sediment (West Bearskin 
WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, CD10 = Chironomus dilutus 10-d exposure, LS28 = Lampsilis siliquoidea  28-d exposure. ND = not determined. SEM = 
standard error of the mean.  If more than 11 organisms were recovered from a replicate chamber, this replicate was not used to calculate the mean response (see Table A4).  Two 
replicates in CD10 test were also deleted from mean calculations due to negative values of ash free dry weight (see Table A4). Set 1 = July 2007 sampling, Set 2 = August 2007 
sampling and Set 3 = August 2006 sampling.  Bold and italicized values for length and growth endpoints associated with low survival response (<40%) and therefore have greater 
uncertainty.  Results in grey text indicate results for which the control survival response did not meet standard test acceptability criteria and should be used with caution.

69 HA28 2 62.5 0.95 69.4 3.44 0.22 100.9 0.21 0.044 108.3 1.34 0.33 76.6
71 HA28 2 82.5 0.75 91.7 3.88 0.04 113.8 0.31 0.013 155.1 2.54 0.29 144.9
72 HA28 2 75.0 0.29 83.3 3.65 0.05 107.2 0.25 0.013 124.9 1.86 0.16 106.0
104 HA28 2 100.0 0.00 111.1 3.17 0.02 93.1 0.15 0.004 78.2 1.54 0.04 88.1
130 HA28 2 92.5 0.25 102.8 3.87 0.15 113.7 0.30 0.037 149.7 2.74 0.35 156.2
158 HA28 2 85.0 0.50 94.4 3.16 0.11 92.7 0.16 0.016 80.0 1.32 0.09 75.4
WB HA28 3 100.0 0.00 100.0 4.17 0.01 100.0 0.36 0.003 100.0 3.63 0.03 100.0
S1 HA28 3 97.5 0.25 97.5 4.47 0.08 107.1 0.45 0.026 124.1 4.38 0.19 120.6
S2 HA28 3 97.5 0.25 97.5 4.25 0.03 101.9 0.39 0.011 107.2 3.80 0.14 104.5
S3 HA28 3 97.5 0.25 97.5 4.50 0.08 107.8 0.46 0.025 126.7 4.47 0.20 123.2
S4 HA28 3 97.5 0.25 97.5 3.90 0.07 93.6 0.30 0.016 83.3 2.96 0.20 81.4
S5 HA28 3 100.0 0.00 100.0 3.95 0.12 94.6 0.31 0.030 84.5 3.07 0.30 84.5
S6 HA28 3 97.5 0.25 97.5 5.07 0.06 121.4 0.67 0.023 183.6 6.48 0.08 178.5

WB CD10 1 83.3 12.0 100.0 ND ND ND 1.51 0.198 100.0 12.13 0.37 100.0
1 CD10 1 95.0 2.9 114.0 ND ND ND 1.15 0.095 76.0 10.85 0.60 89.4
2 CD10 1 95.0 5.0 114.0 ND ND ND 1.04 0.169 68.5 9.63 1.14 79.3
7 CD10 1 92.5 4.8 111.0 ND ND ND 1.76 0.230 116.6 16.53 2.56 136.2

10 CD10 1 97.5 2.5 117.0 ND ND ND 1.32 0.060 87.0 12.82 0.54 105.6
11 CD10 1 80.0 10.8 96.0 ND ND ND 1.57 0.164 103.9 12.05 0.65 99.3
12 CD10 1 92.5 2.5 111.0 ND ND ND 1.38 0.032 91.4 12.78 0.22 105.3
14 CD10 1 80.0 7.1 96.0 ND ND ND 1.58 0.298 104.4 12.03 0.93 99.1
15 CD10 1 90.0 0.0 108.0 ND ND ND 1.22 0.229 80.6 10.98 2.06 90.5
16 CD10 1 57.5 9.5 69.0 ND ND ND 0.74 0.103 48.7 4.28 1.05 35.2
19 CD10 1 85.0 2.9 102.0 ND ND ND 1.49 0.097 98.5 12.70 1.07 104.7
21 CD10 1 67.5 7.5 81.0 ND ND ND 1.68 0.172 110.7 11.25 1.64 92.7
23 CD10 1 85.0 8.7 102.0 ND ND ND 1.08 0.106 71.2 8.95 0.59 73.8
25 CD10 1 76.7 8.8 92.0 ND ND ND 0.98 0.447 64.4 8.20 3.85 67.6
26 CD10 1 92.5 4.8 111.0 ND ND ND 1.75 0.075 115.7 16.09 0.20 132.6
27 CD10 1 100.0 0.0 120.0 ND ND ND 0.75 0.038 49.4 7.70 0.26 63.5
32 CD10 1 85.0 8.7 102.0 ND ND ND 1.45 0.229 95.7 12.63 2.59 104.1
36 CD10 1 87.5 6.3 105.0 ND ND ND 0.87 0.182 57.7 7.60 1.70 62.6
39 CD10 1 82.5 4.8 99.0 ND ND ND 1.38 0.209 91.3 11.18 1.26 92.1
43 CD10 1 77.5 6.3 93.0 ND ND ND 1.48 0.243 98.1 11.38 1.99 93.8
45 CD10 1 90.0 4.1 108.0 ND ND ND 0.55 0.032 36.6 5.00 0.45 41.2
491 CD10 1 97.5 2.5 117.0 ND ND ND 0.44 0.040 29.0 4.35 0.28 35.9
50 CD10 1 90.0 0.0 108.0 ND ND ND 1.19 0.141 78.6 10.70 1.27 88.2
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Table A3. Mean responses of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate Mining District and with a control sediment (West Bearskin 
WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, CD10 = Chironomus dilutus 10-d exposure, LS28 = Lampsilis siliquoidea  28-d exposure. ND = not determined. SEM = 
standard error of the mean.  If more than 11 organisms were recovered from a replicate chamber, this replicate was not used to calculate the mean response (see Table A4).  Two 
replicates in CD10 test were also deleted from mean calculations due to negative values of ash free dry weight (see Table A4). Set 1 = July 2007 sampling, Set 2 = August 2007 
sampling and Set 3 = August 2006 sampling.  Bold and italicized values for length and growth endpoints associated with low survival response (<40%) and therefore have greater 
uncertainty.  Results in grey text indicate results for which the control survival response did not meet standard test acceptability criteria and should be used with caution.

51 CD10 1 97.5 2.5 117.0 ND ND ND 0.60 0.091 39.8 5.98 0.88 49.2
52 CD10 1 70.0 7.1 84.0 ND ND ND 1.21 0.125 80.3 8.25 0.24 68.0
55 CD10 1 52.5 4.8 63.0 ND ND ND 0.72 0.042 47.9 3.75 0.21 30.9
56 CD10 1 87.5 4.8 105.0 ND ND ND 0.66 0.114 43.9 5.55 0.78 45.7
57 CD10 1 67.5 7.5 81.0 ND ND ND 0.44 0.060 29.4 3.03 0.55 24.9
58 CD10 1 82.5 8.5 99.0 ND ND ND 0.51 0.193 33.9 4.67 1.76 38.5
61 CD10 1 87.5 2.5 105.0 ND ND ND 1.02 0.044 67.5 8.90 0.12 73.4
65 CD10 1 72.5 10.3 87.0 ND ND ND 1.04 0.101 68.6 7.28 0.73 60.0
67 CD10 1 87.5 6.3 105.0 ND ND ND 0.88 0.087 58.4 7.58 0.15 62.4
70 CD10 1 77.5 7.5 93.0 ND ND ND 0.30 0.019 19.9 2.33 0.21 19.2
181 CD10 1 85.0 8.7 102.0 ND ND ND 0.82 0.149 54.3 6.63 0.55 54.6
401 CD10 1 72.5 11.8 87.0 ND ND ND 0.90 0.106 59.2 6.13 0.53 50.5
441 CD10 1 80.0 7.1 96.0 ND ND ND 0.91 0.104 59.9 7.13 0.74 58.7
WB CD10 2 95.0 5.0 100.0 ND ND ND 1.33 0.183 100.0 12.70 1.99 100.0

3 CD10 2 90.0 4.1 94.7 ND ND ND 1.35 0.088 101.4 12.08 0.31 95.1
4 CD10 2 96.7 3.3 101.8 ND ND ND 1.14 0.029 85.3 11.00 0.36 86.6
5 CD10 2 95.0 2.9 100.0 ND ND ND 1.00 0.018 75.2 9.53 0.23 75.0
6 CD10 2 90.0 4.1 94.7 ND ND ND 1.05 0.043 78.4 9.38 0.23 73.8
9 CD10 2 97.5 2.5 102.6 ND ND ND 1.10 0.045 82.4 10.70 0.31 84.3

13 CD10 2 75.0 8.7 78.9 ND ND ND 0.58 0.102 43.2 4.23 0.63 33.3
17 CD10 2 90.0 5.8 94.7 ND ND ND 2.08 0.666 155.5 18.87 7.58 148.6
18 CD10 2 100.0 0.0 105.3 ND ND ND 0.86 0.062 64.4 8.60 0.62 67.7
22 CD10 2 82.5 2.5 86.8 ND ND ND 1.01 0.043 75.7 8.33 0.37 65.6
28 CD10 2 92.5 4.8 97.4 ND ND ND 0.88 0.096 65.6 7.98 0.58 62.8
29 CD10 2 92.5 4.8 97.4 ND ND ND 1.29 0.055 96.6 11.88 0.53 93.5
33 CD10 2 97.5 2.5 102.6 ND ND ND 1.02 0.053 76.2 9.95 0.72 78.3
34 CD10 2 92.5 4.8 97.4 ND ND ND 1.00 0.069 75.0 9.18 0.42 72.2
35 CD10 2 95.0 2.9 100.0 ND ND ND 1.24 0.103 92.7 11.70 0.85 92.1
37 CD10 2 95.0 2.9 100.0 ND ND ND 1.02 0.071 76.6 9.73 0.80 76.6
38 CD10 2 95.0 5.0 100.0 ND ND ND 1.43 0.063 106.8 12.78 0.38 100.6
41 CD10 2 92.5 4.8 97.4 ND ND ND 1.36 0.062 101.8 12.53 0.63 98.6
42 CD10 2 82.5 17.5 86.8 ND ND ND 0.99 0.122 74.1 8.78 2.31 69.1
47 CD10 2 97.5 2.5 102.6 ND ND ND 1.51 0.034 113.2 14.73 0.42 115.9
48 CD10 2 95.0 5.0 100.0 ND ND ND 1.49 0.104 111.7 13.73 0.99 108.1
53 CD10 2 92.5 4.8 97.4 ND ND ND 1.07 0.069 80.0 9.75 1.31 76.8
54 CD10 2 87.5 4.8 92.1 ND ND ND 1.02 0.102 76.2 8.53 0.71 67.1
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Table A3. Mean responses of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate Mining District and with a control sediment (West Bearskin 
WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, CD10 = Chironomus dilutus 10-d exposure, LS28 = Lampsilis siliquoidea  28-d exposure. ND = not determined. SEM = 
standard error of the mean.  If more than 11 organisms were recovered from a replicate chamber, this replicate was not used to calculate the mean response (see Table A4).  Two 
replicates in CD10 test were also deleted from mean calculations due to negative values of ash free dry weight (see Table A4). Set 1 = July 2007 sampling, Set 2 = August 2007 
sampling and Set 3 = August 2006 sampling.  Bold and italicized values for length and growth endpoints associated with low survival response (<40%) and therefore have greater 
uncertainty.  Results in grey text indicate results for which the control survival response did not meet standard test acceptability criteria and should be used with caution.

59 CD10 2 72.5 4.8 76.3 ND ND ND 0.74 0.042 55.3 5.38 0.57 42.3
60 CD10 2 100.0 0.0 105.3 ND ND ND 1.21 0.034 90.9 12.13 0.34 95.5
62 CD10 2 95.0 2.9 100.0 ND ND ND 0.88 0.058 65.7 8.28 0.32 65.2
63 CD10 2 80.0 13.5 84.2 ND ND ND 0.83 0.012 62.5 6.43 1.04 50.6
64 CD10 2 87.5 2.5 92.1 ND ND ND 1.26 0.105 94.5 10.60 0.66 83.5
66 CD10 2 90.0 4.1 94.7 ND ND ND 1.32 0.073 99.2 11.83 0.14 93.1
68 CD10 2 52.5 11.1 55.3 ND ND ND 0.60 0.051 44.7 3.07 0.56 24.2
69 CD10 2 97.5 2.5 102.6 ND ND ND 1.23 0.077 91.9 11.90 0.41 93.7
71 CD10 2 80.0 7.1 84.2 ND ND ND 1.75 0.305 131.5 12.85 2.53 101.2
72 CD10 2 87.5 4.8 92.1 ND ND ND 1.46 0.328 109.2 12.25 2.52 96.5
104 CD10 2 97.5 2.5 102.6 ND ND ND 1.28 0.034 95.9 12.48 0.39 98.2
130 CD10 2 95.0 2.9 100.0 ND ND ND 1.63 0.279 122.5 12.73 1.54 100.2
158 CD10 2 92.5 4.8 97.4 ND ND ND 1.15 0.034 86.1 10.65 0.73 83.9
WB CD10 3 53.3 3.3 100.0 ND ND ND 1.41 0.040 100.0 9.71 2.08 100.0
S1 CD10 3 72.5 4.8 135.9 ND ND ND 2.22 0.160 157.4 15.88 0.75 163.5
S2 CD10 3 87.5 4.8 164.1 ND ND ND 1.59 0.110 112.8 13.79 0.54 142.0
S3 CD10 3 55.0 8.7 103.1 ND ND ND 2.46 0.040 174.5 13.60 2.28 140.1
S4 CD10 3 47.5 2.5 89.1 ND ND ND 1.53 0.090 108.5 7.22 0.01 74.4
S5 CD10 3 92.5 4.8 173.4 ND ND ND 1.54 0.080 109.2 14.13 0.55 145.5
S6 CD10 3 66.7 16.7 125.0 ND ND ND 1.380 0.080 97.9 10.17 1.89 104.7

WB LS28 1 100.0 0.00 100.0 2.55 0.15 100.0 0.79 0.112 100.0 7.91 1.12 100.0
2 LS28 1 97.5 0.25 97.5 2.20 0.04 86.1 0.62 0.031 78.2 6.04 0.38 76.3

10 LS28 1 95.0 0.29 95.0 2.47 0.07 96.7 0.82 0.087 103.1 7.71 0.68 97.4
12 LS28 1 100.0 0.00 100.0 2.21 0.12 86.6 0.54 0.073 68.2 5.40 0.73 68.2
15 LS28 1 95.0 0.29 95.0 2.29 0.12 89.9 0.61 0.096 76.9 5.80 0.99 73.4
19 LS28 1 97.5 0.25 97.5 2.69 0.14 105.4 0.97 0.122 122.5 9.54 1.37 120.5
21 LS28 1 82.5 1.03 82.5 2.45 0.08 96.1 0.85 0.056 108.0 6.91 0.56 87.3
23 LS28 1 100.0 0.00 100.0 2.46 0.16 96.4 0.70 0.082 88.1 6.97 0.82 88.1
27 LS28 1 97.5 0.25 97.5 2.35 0.09 92.3 0.58 0.054 73.1 5.67 0.63 71.7
32 LS28 1 100.0 0.00 100.0 2.37 0.12 93.0 0.67 0.084 84.1 6.65 0.84 84.1
39 LS28 1 100.0 0.00 100.0 2.47 0.09 96.8 0.67 0.049 85.1 6.74 0.49 85.1
43 LS28 1 100.0 0.00 100.0 2.43 0.04 95.1 0.72 0.044 90.9 7.19 0.44 90.9
50 LS28 1 95.0 0.50 95.0 2.57 0.13 100.9 0.82 0.103 103.1 7.62 0.67 96.3
51 LS28 1 97.5 0.25 97.5 2.50 0.03 97.9 0.71 0.038 90.0 6.96 0.48 87.9
55 LS28 1 10.0 0.71 10.0 1.93 0.03 75.8 0.30 0.045 37.6 0.32 0.24 4.0
56 LS28 1 100.0 0.00 100.0 2.47 0.06 96.8 0.69 0.028 87.2 6.90 0.28 87.2
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Table A3. Mean responses of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate Mining District and with a control sediment (West Bearskin 
WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, CD10 = Chironomus dilutus 10-d exposure, LS28 = Lampsilis siliquoidea  28-d exposure. ND = not determined. SEM = 
standard error of the mean.  If more than 11 organisms were recovered from a replicate chamber, this replicate was not used to calculate the mean response (see Table A4).  Two 
replicates in CD10 test were also deleted from mean calculations due to negative values of ash free dry weight (see Table A4). Set 1 = July 2007 sampling, Set 2 = August 2007 
sampling and Set 3 = August 2006 sampling.  Bold and italicized values for length and growth endpoints associated with low survival response (<40%) and therefore have greater 
uncertainty.  Results in grey text indicate results for which the control survival response did not meet standard test acceptability criteria and should be used with caution.

58 LS28 1 87.5 0.63 87.5 2.38 0.12 93.2 0.67 0.078 85.0 5.77 0.41 72.9
65 LS28 1 82.5 0.25 82.5 1.91 0.15 74.9 0.47 0.087 59.4 3.91 0.79 49.4
67 LS28 1 100.0 0.00 100.0 2.42 0.10 94.8 0.68 0.075 86.1 6.81 0.75 86.1
70 LS28 1 37.5 0.48 37.5 1.73 0.06 67.9 0.28 0.041 35.1 1.04 0.20 13.2

WB LS28 2 97.5 0.25 100.0 3.18 0.16 100.0 2.18 0.187 100.0 21.28 1.96 100.0
3 LS28 2 97.5 0.25 100.0 3.07 0.15 96.5 1.67 0.169 76.5 16.18 1.36 76.0
4 LS28 2 95.0 0.29 97.4 3.00 0.14 94.4 1.79 0.074 82.0 16.96 0.63 79.7
5 LS28 2 100.0 0.00 102.6 3.25 0.12 102.2 2.12 0.221 97.2 21.22 2.21 99.7

13 LS28 2 100.0 0.00 102.6 2.83 0.08 89.0 1.67 0.117 76.3 16.66 1.17 78.3
18 LS28 2 97.5 0.25 100.0 2.92 0.17 91.7 1.68 0.183 77.1 16.54 2.10 77.7
28 LS28 2 100.0 0.00 102.6 3.38 0.10 106.1 2.33 0.093 106.6 23.27 0.93 109.3
33 LS28 2 92.5 0.75 94.9 3.04 0.15 95.6 1.62 0.094 74.5 15.10 1.70 70.9
34 LS28 2 90.0 0.71 92.3 2.88 0.08 90.6 1.45 0.122 66.5 13.08 1.57 61.5
37 LS28 2 100.0 0.00 102.6 3.41 0.16 107.3 2.37 0.328 108.7 23.72 3.28 111.5
41 LS28 2 97.5 0.25 100.0 3.11 0.17 97.7 1.75 0.214 80.2 17.10 2.27 80.4
42 LS28 2 95.0 0.29 97.4 2.89 0.06 90.9 1.64 0.147 75.3 15.53 1.25 73.0
47 LS28 2 97.5 0.25 100.0 3.17 0.12 99.7 2.22 0.209 101.6 21.52 1.82 101.1
48 LS28 2 100.0 0.00 102.6 2.88 0.11 90.5 1.33 0.093 61.2 13.35 0.93 62.7
53 LS28 2 90.0 0.41 92.3 3.14 0.18 98.7 2.13 0.313 97.8 19.04 2.43 89.5
59 LS28 2 82.5 0.25 84.6 2.50 0.17 78.4 1.11 0.202 51.0 9.32 2.00 43.8
60 LS28 2 100.0 0.00 102.6 3.31 0.12 104.1 1.96 0.099 89.7 19.57 0.99 92.0
62 LS28 2 100.0 0.00 102.6 3.12 0.26 98.2 1.77 0.282 81.1 17.69 2.82 83.1
63 LS28 2 85.0 0.50 87.2 2.58 0.18 81.0 1.36 0.134 62.2 11.63 1.56 54.7
64 LS28 2 85.0 0.65 87.2 3.42 0.13 107.4 2.37 0.270 108.5 20.03 2.42 94.1
69 LS28 2 92.5 0.48 94.9 3.34 0.08 104.9 2.16 0.193 98.9 19.98 2.19 93.9
72 LS28 2 90.0 0.00 92.3 3.17 0.16 99.5 2.10 0.061 96.3 18.91 0.55 88.9
104 LS28 2 100.0 0.00 102.6 3.30 0.10 103.6 2.02 0.115 92.7 20.22 1.15 95.0
130 LS28 2 97.5 0.25 100.0 3.44 0.23 108.0 2.82 0.227 129.4 27.39 1.52 128.7
WB LS28 3 87.5 0.48 100.0 1.66 0.13 100.0 0.29 0.042 100.0 2.51 0.32 100.0
S1 LS28 3 92.5 0.48 105.7 1.58 0.05 95.2 0.30 0.007 102.4 2.75 0.13 109.4
S2 LS28 3 80.0 0.41 91.4 1.68 0.06 101.4 0.31 0.031 106.2 2.48 0.33 98.9
S3 LS28 3 80.0 0.41 91.4 1.75 0.07 105.9 0.33 0.025 115.1 2.65 0.16 105.7
S4 LS28 3 87.5 0.48 100.0 1.43 0.06 86.2 0.21 0.028 70.7 1.77 0.19 70.5
S5 LS28 3 97.5 0.25 111.4 1.84 0.15 111.1 0.37 0.115 128.2 3.68 1.18 146.7
S6 LS28 3 50.0 0.71 57.1 1.92 0.07 116.2 0.46 0.039 159.3 2.33 0.44 93.0
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Archive HA28 1 NA NA 1.21 0.01 NA
WB HA28 1 1 10 4.03 0.33 3.3
WB HA28 1 2 10 4.39 0.42 4.2
WB HA28 1 3 9 4.29 0.39 3.5
WB HA28 1 4 10 4.69 0.52 5.2

1 HA28 1 1 9 3.83 0.28 2.5
1 HA28 1 2 10 4.29 0.40 4.0
1 HA28 1 3 9 4.10 0.34 3.1
1 HA28 1 4 9 4.14 0.35 3.2
2 HA28 1 1 9 3.91 0.30 2.7
2 HA28 1 2 10 4.30 0.40 4.0
2 HA28 1 3 11 3.75 0.26 2.6
2 HA28 1 4 10 4.10 0.35 3.5
7 HA28 1 1 9 4.80 0.56 5.0
7 HA28 1 2 8 4.71 0.53 4.2
7 HA28 1 3 10 4.79 0.55 5.5
7 HA28 1 4 10 4.78 0.57 5.7

10 HA28 1 1 10 4.26 0.39 3.9
10 HA28 1 2 10 4.28 0.40 4.0
10 HA28 1 3 9 4.00 0.33 3.0
10 HA28 1 4 7 4.17 0.37 2.6
11 HA28 1 1 9 3.87 0.29 2.6
11 HA28 1 2 8 3.76 0.26 2.1
11 HA28 1 3 10 3.75 0.26 2.6
11 HA28 1 4 9 3.78 0.27 2.4
12 HA28 1 1 10 4.23 0.38 3.8
12 HA28 1 2 10 3.91 0.30 3.0
12 HA28 1 3 10 4.00 0.32 3.2
12 HA28 1 4 10 4.11 0.35 3.5
14 HA28 1 1 10 4.26 0.39 3.9
14 HA28 1 2 10 3.97 0.31 3.1
14 HA28 1 3 9 4.34 0.41 3.7
14 HA28 1 4 10 4.21 0.38 3.8
15 HA28 1 1 9 3.88 0.29 2.6
15 HA28 1 2 10 3.99 0.32 3.2
15 HA28 1 3 9 3.84 0.28 2.5
15 HA28 1 4 10 3.79 0.27 2.7
16 HA28 1 1 10 3.86 0.29 2.9
16 HA28 1 2 10 4.38 0.42 4.2
16 HA28 1 3 10 4.32 0.41 4.1
16 HA28 1 4 10 4.35 0.41 4.1
19 HA28 1 1 9 3.45 0.20 1.8
19 HA28 1 2 9 4.02 0.33 2.9
19 HA28 1 3 10 3.84 0.28 2.8
19 HA28 1 4 10 3.87 0.29 2.9
21 HA28 1 1 10 3.92 0.30 3.0

Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

21 HA28 1 2 10 3.93 0.30 3.0
21 HA28 1 3 10 2.99 0.13 1.3
21 HA28 1 4 10 4.03 0.33 3.3
23 HA28 1 1 10 3.96 0.34 3.4
23 HA28 1 2 10 4.09 0.34 3.4
23 HA28 1 3 9 3.68 0.25 2.3
23 HA28 1 4 10 4.14 0.36 3.6
25 HA28 1 1 8 4.49 0.45 3.6
25 HA28 1 2 10 4.32 0.42 4.2
25 HA28 1 3 10 4.55 0.47 4.7
25 HA28 1 4 10 4.34 0.41 4.1
26 HA28 1 1 10 5.06 0.67 6.7
26 HA28 1 2 10 4.97 0.62 6.2
26 HA28 1 3 10 5.05 0.65 6.5
26 HA28 1 4 10 4.87 0.58 5.8
27 HA28 1 1 10 4.18 0.36 3.6
27 HA28 1 2 9 4.15 0.36 3.3
27 HA28 1 3 9 4.51 0.47 4.2
27 HA28 1 4 10 4.30 0.40 4.0
32 HA28 1 1 10 3.86 0.28 2.8
32 HA28 1 2 10 4.27 0.41 4.1
32 HA28 1 3 10 4.15 0.36 3.6
32 HA28 1 4 9 4.03 0.33 3.0
36 HA28 1 1 8 4.10 0.36 2.9
36 HA28 1 2 5 4.62 0.50 2.5
36 HA28 1 3 9 3.99 0.33 2.9
36 HA28 1 4 6 4.33 0.40 2.4
39 HA28 1 1 10 3.73 0.25 2.5
39 HA28 1 2 10 3.80 0.27 2.7
39 HA28 1 3 10 3.73 0.25 2.5
39 HA28 1 4 10 3.85 0.28 2.8
43 HA28 1 1 8 3.61 0.23 1.8
43 HA28 1 2 7 3.37 0.19 1.3
43 HA28 1 3 10 3.92 0.30 3.0
43 HA28 1 4 9 4.06 0.33 3.0
45 HA28 1 1 9 4.00 0.32 2.8
45 HA28 1 2 9 3.94 0.30 2.7
45 HA28 1 3 10 4.26 0.39 3.9
45 HA28 1 4 10 4.06 0.33 3.3
50 HA28 1 1 10 3.91 0.30 3.0
50 HA28 1 2 9 4.30 0.41 3.7
50 HA28 1 3 10 4.10 0.35 3.5
50 HA28 1 4 10 3.97 0.31 3.1
51 HA28 1 1 9 4.03 0.33 3.0
51 HA28 1 2 6 3.65 0.24 1.4
51 HA28 1 3 10 3.64 0.25 2.5
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

51 HA28 1 4 10 3.88 0.29 2.9
52 HA28 1 1 0 NA NA 0.0
52 HA28 1 2 1 4.15 0.35 0.4
52 HA28 1 3 0 NA NA 0.0
52 HA28 1 4 2 4.17 0.36 0.7
55 HA28 1 1 0 NA NA 0.0
55 HA28 1 2 0 NA NA 0.0
55 HA28 1 3 0 NA NA 0.0
55 HA28 1 4 0 NA NA 0.0
56 HA28 1 1 10 3.89 0.29 2.9
56 HA28 1 2 10 3.92 0.30 3.0
56 HA28 1 3 9 4.13 0.35 3.2
56 HA28 1 4 10 4.00 0.32 3.2
57 HA28 1 1 3 4.15 0.36 1.1
57 HA28 1 2 2 4.90 0.59 1.2
57 HA28 1 3 3 4.21 0.38 1.1
57 HA28 1 4 0 NA NA 0.0
58 HA28 1 1 5 3.88 0.30 1.5
58 HA28 1 2 2 3.94 0.30 0.6
58 HA28 1 3 1 3.97 0.31 0.3
58 HA28 1 4 3 3.51 0.25 0.8
61 HA28 1 1 2 3.93 0.30 0.6
61 HA28 1 2 7 4.29 0.45 3.2
61 HA28 1 3 4 3.76 0.32 1.3
61 HA28 1 4 7 4.13 0.36 2.5
65 HA28 1 1 0 NA NA 0.0
65 HA28 1 2 0 NA NA 0.0
65 HA28 1 3 0 NA NA 0.0
65 HA28 1 4 0 NA NA 0.0
67 HA28 1 1 8 4.48 0.45 3.6
67 HA28 1 2 9 3.92 0.31 2.8
67 HA28 1 3 10 3.45 0.21 2.1
67 HA28 1 4 10 3.86 0.31 3.1
70 HA28 1 1 0 NA NA 0.0
70 HA28 1 2 0 NA NA 0.0
70 HA28 1 3 0 NA NA 0.0
70 HA28 1 4 0 NA NA 0.0

181 HA28 1 1 9 4.11 0.35 3.1
181 HA28 1 2 9 4.21 0.37 3.3
181 HA28 1 3 9 3.81 0.28 2.6
181 HA28 1 4 11 4.47 0.45 4.5
401 HA28 1 1 0 NA NA 0.0
401 HA28 1 2 0 NA NA 0.0
401 HA28 1 3 0 NA NA 0.0
401 HA28 1 4 0 NA NA 0.0
441 HA28 1 1 9 4.18 0.37 3.3
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

441 HA28 1 2 10 3.76 0.26 2.6
441 HA28 1 3 10 3.76 0.29 2.9
441 HA28 1 4 10 4.06 0.33 3.3
491 HA28 1 1 10 3.96 0.31 3.1
491 HA28 1 2 10 3.64 0.24 2.4
491 HA28 1 3 10 3.97 0.31 3.1
491 HA28 1 4 10 4.16 0.36 3.6

Archive HA28 2 1 20 1.54 0.02 NA
WB HA28 2 1 7 3.67 0.24 1.7
WB HA28 2 2 10 3.42 0.21 2.1
WB HA28 2 3 9 3.23 0.16 1.5
WB HA28 2 4 10 3.31 0.18 1.8
17 HA28 2 1 10 4.08 0.35 3.5
17 HA28 2 2 9 4.06 0.33 3.0
17 HA28 2 3 9 3.19 0.16 1.4
17 HA28 2 4 9 3.31 0.18 1.6
18 HA28 2 1 10 3.49 0.21 2.1
18 HA28 2 2 9 3.02 0.13 1.2
18 HA28 2 3 10 3.40 0.19 1.9
18 HA28 2 4 8 3.61 0.23 1.9
60 HA28 2 1 9 3.45 0.21 1.9
60 HA28 2 2 10 3.03 0.14 1.4
60 HA28 2 3 9 3.27 0.17 1.5
60 HA28 2 4 8 3.03 0.13 1.1
59 HA28 2 1 0 NA NA 0.0
59 HA28 2 2 0 NA NA 0.0
59 HA28 2 3 0 NA NA 0.0
59 HA28 2 4 0 NA NA 0.0
34 HA28 2 1 8 2.61 0.08 0.7
34 HA28 2 2 10 2.37 0.07 0.7
34 HA28 2 3 7 3.13 0.16 1.1
34 HA28 2 4 8 3.78 0.28 2.3
35 HA28 2 1 9 3.69 0.25 2.3
35 HA28 2 2 9 3.25 0.18 1.6
35 HA28 2 3 9 3.29 0.18 1.6
35 HA28 2 4 10 3.36 0.18 1.8
33 HA28 2 1 10 3.72 0.26 2.6
33 HA28 2 2 8 3.13 0.15 1.2
33 HA28 2 3 9 4.37 0.43 3.8
33 HA28 2 4 8 3.74 0.26 2.1

130 HA28 2 1 9 3.56 0.22 2.0
130 HA28 2 2 9 4.28 0.39 3.5
130 HA28 2 3 9 3.73 0.26 2.3
130 HA28 2 4 10 3.93 0.31 3.1
69 HA28 2 1 6 3.11 0.15 0.9
69 HA28 2 2 9 3.58 0.23 2.1
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

69 HA28 2 3 5 3.99 0.33 1.6
69 HA28 2 4 5 3.08 0.14 0.7
48 HA28 2 1 9 4.07 0.33 3.0
48 HA28 2 2 10 3.64 0.24 2.4
48 HA28 2 3 9 4.38 0.43 3.9
48 HA28 2 4 9 4.92 0.61 5.5
47 HA28 2 1 10 2.72 0.09 0.9
47 HA28 2 2 11 3.82 0.28 2.8
47 HA28 2 3 10 4.18 0.37 3.7
47 HA28 2 4 10 4.08 0.34 3.4
5 HA28 2 1 9 3.43 0.21 1.9
5 HA28 2 2 10 4.02 0.32 3.2
5 HA28 2 3 10 3.37 0.19 1.9
5 HA28 2 4 10 3.50 0.21 2.1
6 HA28 2 1 9 3.10 0.15 1.3
6 HA28 2 2 7 3.08 0.14 1.0
6 HA28 2 3 9 3.19 0.16 1.4
6 HA28 2 4 9 3.12 0.15 1.3
9 HA28 2 1 10 3.05 0.14 1.4
9 HA28 2 2 9 3.46 0.20 1.8
9 HA28 2 3 9 3.47 0.20 1.8
9 HA28 2 4 8 3.17 0.16 1.3

13 HA28 2 1 8 3.14 0.15 1.2
13 HA28 2 2 10 3.31 0.18 1.8
13 HA28 2 3 7 3.20 0.16 1.1
13 HA28 2 4 8 2.89 0.11 0.9
3 HA28 2 1 10 2.76 0.10 1.0
3 HA28 2 2 10 3.55 0.22 2.2
3 HA28 2 3 10 2.82 0.11 1.1
3 HA28 2 4 10 3.43 0.21 2.1
4 HA28 2 1 8 2.71 0.10 0.8
4 HA28 2 2 10 3.24 0.17 1.7
4 HA28 2 3 10 2.55 0.08 0.8
4 HA28 2 4 10 3.17 0.15 1.5

71 HA28 2 1 9 4.00 0.33 2.9
71 HA28 2 2 10 3.86 0.31 3.1
71 HA28 2 3 7 3.79 0.27 1.9
71 HA28 2 4 7 3.87 0.32 2.2
72 HA28 2 1 8 3.68 0.24 1.9
72 HA28 2 2 7 3.60 0.23 1.6
72 HA28 2 3 8 3.78 0.28 2.3
72 HA28 2 4 7 3.55 0.23 1.6
53 HA28 2 1 9 2.89 0.12 1.1
53 HA28 2 2 9 2.73 0.10 0.9
53 HA28 2 3 10 3.41 0.21 2.1
53 HA28 2 4 9 3.65 0.24 2.2
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

54 HA28 2 1 9 3.32 0.20 1.8
54 HA28 2 2 8 3.35 0.19 1.5
54 HA28 2 3 9 3.23 0.17 1.5
54 HA28 2 4 10 3.56 0.23 2.3
42 HA28 2 1 8 3.30 0.18 1.4
42 HA28 2 2 6 3.44 0.21 1.3
42 HA28 2 3 7 3.08 0.17 1.2
42 HA28 2 4 5 3.16 0.15 0.8
41 HA28 2 1 10 3.85 0.28 2.8
41 * HA28 2 2 12 3.06 0.14 1.4
41 HA28 2 3 11 3.26 0.17 1.7
41 HA28 2 4 10 3.39 0.19 1.9
22 HA28 2 1 10 3.72 0.26 2.6
22 HA28 2 2 10 3.24 0.17 1.7
22 HA28 2 3 10 3.11 0.15 1.5
22 HA28 2 4 10 3.37 0.19 1.9

104 HA28 2 1 10 3.10 0.14 1.4
104 HA28 2 2 10 3.22 0.16 1.6
104 HA28 2 3 10 3.19 0.16 1.6
104 HA28 2 4 10 3.19 0.16 1.6
37 HA28 2 1 10 3.58 0.22 2.2
37 HA28 2 2 9 3.50 0.23 2.0
37 HA28 2 3 10 3.41 0.20 2.0
37 HA28 2 4 10 3.20 0.16 1.6
38 HA28 2 1 9 3.18 0.16 1.4
38 HA28 2 2 10 3.38 0.19 1.9
38 HA28 2 3 5 3.99 0.32 1.6
38 HA28 2 4 10 2.94 0.12 1.2
28 HA28 2 1 10 2.74 0.10 1.0
28 HA28 2 2 11 4.22 0.38 3.8
28 HA28 2 3 8 3.47 0.21 1.6
28 HA28 2 4 11 3.42 0.19 1.9
29 HA28 2 1 10 3.48 0.21 2.1
29 HA28 2 2 9 3.75 0.26 2.3
29 HA28 2 3 10 3.77 0.26 2.6
29 HA28 2 4 10 4.20 0.37 3.7

158 HA28 2 1 10 2.87 0.12 1.2
158 HA28 2 2 8 3.19 0.16 1.3
158 HA28 2 3 8 3.39 0.19 1.6
158 HA28 2 4 8 3.19 0.17 1.3
64 HA28 2 1 4 3.94 0.30 1.2
64 HA28 2 2 1 4.21 0.37 0.4
64 HA28 2 3 0 NA NA 0.0
64 HA28 2 4 3 3.82 0.30 0.9
63 HA28 2 1 1 3.57 0.22 0.2
63 HA28 2 2 0 NA NA 0.0
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

63 HA28 2 3 0 NA NA 0.0
63 HA28 2 4 0 NA NA 0.0
62 HA28 2 1 10 3.14 0.15 1.5
62 HA28 2 2 9 3.04 0.13 1.2
62 HA28 2 3 10 2.86 0.11 1.1
62 HA28 2 4 7 2.85 0.11 0.8
68 HA28 2 1 0 NA NA 0.0
68 HA28 2 2 1 4.48 0.44 0.4
68 HA28 2 3 0 NA NA 0.0
68 HA28 2 4 0 NA NA 0.0
66 HA28 2 1 2 3.92 0.29 0.6
66 HA28 2 2 1 4.35 0.41 0.4
66 HA28 2 3 4 3.56 0.22 0.9
66 HA28 2 4 3 3.76 0.27 0.8

Archive CD10 1 1 10 NA 0.08 0.8
Archive CD10 1 2 10 NA 0.16 1.6

WB CD10 1 1 10 NA 1.25 12.5
WB CD10 1 2 9 NA 1.39 12.5
WB * CD10 1 3 14 NA 1.02 10.2
WB CD10 1 4 6 NA 1.90 11.4

1 CD10 1 1 10 NA 1.03 10.3
1 CD10 1 2 9 NA 1.39 12.5
1 CD10 1 3 9 NA 1.21 10.9
1 CD10 1 4 10 NA 0.97 9.7
2 CD10 1 1 10 NA 1.15 11.5
2 CD10 1 2 8 NA 1.46 11.7
2 CD10 1 3 10 NA 0.76 7.6
2 CD10 1 4 10 NA 0.77 7.7
7 CD10 1 1 10 NA 1.72 17.2
7 CD10 1 2 9 NA 2.19 19.7
7 CD10 1 3 10 NA 2.01 20.1
7 CD10 1 4 8 NA 1.14 9.1

10 CD10 1 1 9 NA 1.40 12.6
10 CD10 1 2 10 NA 1.44 14.4
10 CD10 1 3 10 NA 1.20 12.0
10 CD10 1 4 11 NA 1.23 12.3
11 CD10 1 1 10 NA 1.28 12.8
11 CD10 1 2 5 NA 2.04 10.2
11 CD10 1 3 8 NA 1.51 12.1
11 CD10 1 4 9 NA 1.46 13.1
12 CD10 1 1 9 NA 1.38 12.4
12 CD10 1 2 9 NA 1.47 13.2
12 CD10 1 3 9 NA 1.38 12.4
12 CD10 1 4 10 NA 1.31 13.1
14 CD10 1 1 8 NA 1.39 11.1
14 CD10 1 2 6 NA 2.47 14.8
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

14 CD10 1 3 9 NA 1.27 11.4
14 CD10 1 4 9 NA 1.20 10.8
15 CD10 1 1 9 NA 1.68 15.1
15 CD10 1 2 9 NA 0.63 5.7
15 CD10 1 3 9 NA 1.10 9.9
15 CD10 1 4 9 NA 1.47 13.2
16 CD10 1 1 3 NA 0.70 2.1
16 CD10 1 2 7 NA 1.01 7.1
16 CD10 1 3 7 NA 0.51 3.6
16 CD10 1 4 6 NA 0.72 4.3
19 CD10 1 1 8 NA 1.51 12.1
19 CD10 1 2 9 NA 1.33 12.0
19 CD10 1 3 9 NA 1.76 15.8
19 CD10 1 4 8 NA 1.36 10.9
21 CD10 1 1 6 NA 1.33 8.0
21 CD10 1 2 8 NA 1.96 15.7
21 CD10 1 3 5 NA 1.98 9.9
21 CD10 1 4 8 NA 1.43 11.4
23 CD10 1 1 10 NA 0.87 8.7
23 CD10 1 2 7 NA 1.37 9.6
23 CD10 1 3 7 NA 1.06 7.4
23 CD10 1 4 10 NA 1.01 10.1
25 CD10 1 1 9 NA 1.37 12.3
25 CD10 1 2 8 NA 1.48 11.8
25 CD10 1 3 6 NA 0.08 0.5
25 * CD10 1 4 12 NA 1.19 14.3
26 CD10 1 1 8 NA 1.95 15.6
26 CD10 1 2 9 NA 1.78 16.0
26 CD10 1 3 10 NA 1.62 16.2
26 CD10 1 4 11 NA 1.65 16.5
27 CD10 1 1 10 NA 0.73 7.3
27 * CD10 1 2 15 NA 0.99 9.9
27 CD10 1 3 10 NA 0.82 8.2
27 CD10 1 4 11 NA 0.69 7.6
32 CD10 1 1 10 NA 1.20 12.0
32 CD10 1 2 9 NA 1.68 15.1
32 CD10 1 3 6 NA 0.95 5.7
32 CD10 1 4 9 NA 1.97 17.7
36 CD10 1 1 9 NA 1.27 11.4
36 CD10 1 2 9 NA 1.06 9.5
36 CD10 1 3 10 NA 0.44 4.4
36 CD10 1 4 7 NA 0.73 5.1
39 CD10 1 1 9 NA 1.47 13.2
39 CD10 1 2 7 NA 1.93 13.5
39 CD10 1 3 9 NA 0.97 8.7
39 CD10 1 4 8 NA 1.16 9.3
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

43 CD10 1 1 9 NA 0.83 7.5
43 CD10 1 2 6 NA 1.42 8.5
43 CD10 1 3 8 NA 1.74 13.9
43 CD10 1 4 8 NA 1.95 15.6
45 CD10 1 1 9 NA 0.61 5.5
45 CD10 1 2 10 NA 0.60 6.0
45 CD10 1 3 9 NA 0.48 4.3
45 CD10 1 4 8 NA 0.52 4.2

491 CD10 1 1 11 NA 0.42 4.6
491 CD10 1 2 10 NA 0.37 3.7
491 CD10 1 3 9 NA 0.56 5.0
491 CD10 1 4 10 NA 0.41 4.1
50 CD10 1 1 9 NA 1.30 11.7
50 CD10 1 2 9 NA 1.49 13.4
50 CD10 1 3 9 NA 1.14 10.3
50 CD10 1 4 9 NA 0.82 7.4
51 CD10 1 1 10 NA 0.73 7.3
51 CD10 1 2 10 NA 0.76 7.6
51 CD10 1 3 11 NA 0.36 4.0
51 CD10 1 4 9 NA 0.56 5.0
52 CD10 1 1 6 NA 1.30 7.8
52 CD10 1 2 6 NA 1.48 8.9
52 CD10 1 3 9 NA 0.89 8.0
52 CD10 1 4 7 NA 1.19 8.3
55 CD10 1 1 5 NA 0.78 3.9
55 CD10 1 2 4 NA 0.80 3.2
55 CD10 1 3 6 NA 0.62 3.7
55 CD10 1 4 6 NA 0.70 4.2
56 CD10 1 1 8 NA 0.94 7.5
56 CD10 1 2 9 NA 0.46 4.1
56 CD10 1 3 10 NA 0.50 4.5
56 CD10 1 4 8 NA 0.76 6.1
57 CD10 1 1 9 NA 0.48 4.3
57 CD10 1 2 6 NA 0.52 3.1
57 CD10 1 3 6 NA 0.52 3.1
57 CD10 1 4 6 NA 0.27 1.6
58 ** CD10 1 1 6 NA -0.22 -1.3
58 CD10 1 2 9 NA 0.89 8.0
58 CD10 1 3 10 NA 0.40 4.0
58 CD10 1 4 8 NA 0.25 2.0
61 CD10 1 1 9 NA 0.97 8.7
61 CD10 1 2 8 NA 1.15 9.2
61 CD10 1 3 9 NA 1.00 9.0
61 CD10 1 4 9 NA 0.97 8.7
65 CD10 1 1 9 NA 0.76 6.8
65 CD10 1 2 6 NA 1.13 6.8
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

65 CD10 1 3 9 NA 1.04 9.4
65 CD10 1 4 5 NA 1.22 6.1
67 CD10 1 1 10 NA 0.76 7.6
67 CD10 1 2 9 NA 0.81 7.3
67 CD10 1 3 9 NA 0.82 7.4
67 CD10 1 4 7 NA 1.14 8.0
70 CD10 1 1 9 NA 0.29 2.6
70 CD10 1 2 6 NA 0.28 1.7
70 CD10 1 3 9 NA 0.28 2.5
70 CD10 1 4 7 NA 0.36 2.5

181 CD10 1 1 9 NA 0.84 7.6
181 CD10 1 2 10 NA 0.63 6.3
181 CD10 1 3 9 NA 0.58 5.2
181 CD10 1 4 6 NA 1.23 7.4
401 CD10 1 1 9 NA 0.80 7.2
401 CD10 1 2 9 NA 0.68 6.1
401 CD10 1 3 4 NA 1.18 4.7
401 CD10 1 4 7 NA 0.93 6.5
441 CD10 1 1 9 NA 0.71 6.4
441 CD10 1 2 9 NA 1.03 9.3
441 CD10 1 3 6 NA 1.13 6.8
441 CD10 1 4 8 NA 0.75 6.0

Archive CD10 2 1 10 NA 0.31 3.1
Archive CD10 2 2 10 NA 0.31 3.1

WB CD10 2 1 10 NA 1.86 18.6
WB CD10 2 2 10 NA 1.16 11.6
WB CD10 2 3 10 NA 1.03 10.3
WB CD10 2 4 8 NA 1.29 10.3

3 CD10 2 1 9 NA 1.40 12.6
3 CD10 2 2 10 NA 1.17 11.7
3 CD10 2 3 9 NA 1.27 11.4
3 CD10 2 4 8 NA 1.58 12.6
4 CD10 2 1 9 NA 1.17 10.5
4 CD10 2 2 10 NA 1.17 11.7
4 * CD10 2 3 13 NA 0.94 9.4
4 CD10 2 4 10 NA 1.08 10.8
5 CD10 2 1 9 NA 0.99 8.9
5 CD10 2 2 9 NA 1.06 9.5
5 CD10 2 3 10 NA 0.97 9.7
5 CD10 2 4 10 NA 1.00 10.0
6 CD10 2 1 9 NA 0.99 8.9
6 CD10 2 2 8 NA 1.18 9.4
6 CD10 2 3 9 NA 1.02 9.2
6 CD10 2 4 10 NA 1.00 10.0
9 CD10 2 1 10 NA 0.98 9.8
9 CD10 2 2 9 NA 1.20 10.8
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

9 CD10 2 3 10 NA 1.10 11.0
9 CD10 2 4 10 NA 1.12 11.2

13 CD10 2 1 6 NA 0.42 2.5
13 CD10 2 2 9 NA 0.57 5.1
13 CD10 2 3 9 NA 0.46 4.1
13 CD10 2 4 6 NA 0.87 5.2
17 ** CD10 2 1 10 NA -0.41 -4.1
17 CD10 2 2 10 NA 3.40 34.0
17 CD10 2 3 8 NA 1.30 10.4
17 CD10 2 4 8 NA 1.53 12.2
18 CD10 2 1 10 NA 0.81 8.1
18 CD10 2 2 10 NA 0.76 7.6
18 CD10 2 3 10 NA 1.04 10.4
18 CD10 2 4 10 NA 0.83 8.3
22 CD10 2 1 8 NA 0.95 7.6
22 CD10 2 2 8 NA 1.14 9.1
22 CD10 2 3 8 NA 0.98 7.8
22 CD10 2 4 9 NA 0.98 8.8
28 CD10 2 1 8 NA 1.06 8.5
28 CD10 2 2 10 NA 0.63 6.3
28 CD10 2 3 10 NA 0.82 8.2
28 CD10 2 4 9 NA 0.99 8.9
29 CD10 2 1 8 NA 1.44 11.5
29 CD10 2 2 10 NA 1.30 13.0
29 CD10 2 3 10 NA 1.24 12.4
29 CD10 2 4 9 NA 1.18 10.6
33 CD10 2 1 10 NA 1.10 11.0
33 CD10 2 2 10 NA 1.11 11.1
33 CD10 2 3 10 NA 0.97 9.7
33 CD10 2 4 9 NA 0.89 8.0
34 CD10 2 1 9 NA 1.09 9.8
34 CD10 2 2 10 NA 0.81 8.1
34 CD10 2 3 10 NA 0.99 9.9
34 CD10 2 4 8 NA 1.11 8.9
35 CD10 2 1 9 NA 1.36 12.2
35 CD10 2 2 10 NA 1.33 13.3
35 CD10 2 3 10 NA 0.93 9.3
35 CD10 2 4 9 NA 1.33 12.0
37 CD10 2 1 10 NA 0.90 9.0
37 CD10 2 2 9 NA 0.91 8.2
37 CD10 2 3 9 NA 1.09 9.8
37 CD10 2 4 10 NA 1.19 11.9
38 CD10 2 1 8 NA 1.61 12.9
38 CD10 2 2 10 NA 1.34 12.1
38 CD10 2 3 10 NA 1.37 12.3
38 CD10 2 4 10 NA 1.38 13.8
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

41 CD10 2 1 10 NA 1.22 12.2
41 CD10 2 2 10 NA 1.33 13.3
41 CD10 2 3 8 NA 1.36 10.9
41 CD10 2 4 9 NA 1.52 13.7
42 CD10 2 1 10 NA 1.04 10.4
42 CD10 2 2 10 NA 1.09 10.9
42 CD10 2 3 3 NA 0.63 1.9
42 CD10 2 4 10 NA 1.19 11.9
47 CD10 2 1 10 NA 1.45 14.5
47 CD10 2 2 9 NA 1.54 13.9
47 CD10 2 3 10 NA 1.46 14.6
47 CD10 2 4 10 NA 1.59 15.9
48 CD10 2 1 10 NA 1.51 13.6
48 CD10 2 2 8 NA 1.61 12.9
48 CD10 2 3 11 NA 1.19 11.9
48 CD10 2 4 10 NA 1.65 16.5
53 CD10 2 1 9 NA 1.02 9.2
53 CD10 2 2 8 NA 0.90 6.3
53 CD10 2 3 10 NA 1.22 12.2
53 CD10 2 4 10 NA 1.13 11.3
54 CD10 2 1 8 NA 1.29 10.3
54 CD10 2 2 8 NA 1.00 7.0
54 CD10 2 3 10 NA 0.79 7.9
54 CD10 2 4 9 NA 0.99 8.9
59 CD10 2 1 8 NA 0.86 6.9
59 CD10 2 2 7 NA 0.71 5.0
59 CD10 2 3 6 NA 0.70 4.2
59 CD10 2 4 8 NA 0.68 5.4
60 CD10 2 1 10 NA 1.23 12.3
60 CD10 2 2 10 NA 1.30 13.0
60 CD10 2 3 10 NA 1.17 11.7
60 CD10 2 4 10 NA 1.15 11.5
62 CD10 2 1 10 NA 0.80 8.0
62 CD10 2 2 9 NA 1.01 9.1
62 CD10 2 3 9 NA 0.93 8.4
62 CD10 2 4 10 NA 0.76 7.6
63 CD10 2 1 9 NA 0.85 6.8
63 CD10 2 2 4 NA 0.85 3.4
63 CD10 2 3 9 NA 0.83 7.5
63 CD10 2 4 10 NA 0.80 8.0
64 CD10 2 1 8 NA 1.49 10.4
64 CD10 2 2 9 NA 1.20 10.8
64 CD10 2 3 9 NA 1.36 12.2
64 CD10 2 4 9 NA 1.00 9.0
66 CD10 2 1 10 NA 1.18 11.8
66 CD10 2 2 9 NA 1.31 11.8
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

66 CD10 2 3 9 NA 1.28 11.5
66 CD10 2 4 8 NA 1.53 12.2
68 CD10 2 1 8 NA 0.49 3.9
68 CD10 2 2 6 NA 0.67 4.0
68 CD10 2 3 3 NA 0.53 1.6
68 CD10 2 4 4 NA 0.70 2.8
69 CD10 2 1 10 NA 1.14 11.4
69 CD10 2 2 10 NA 1.13 11.3
69 CD10 2 3 10 NA 1.18 11.8
69 CD10 2 4 9 NA 1.46 13.1
71 CD10 2 1 10 NA 1.22 12.2
71 CD10 2 2 7 NA 1.96 9.8
71 CD10 2 3 8 NA 2.53 20.2
71 CD10 2 4 7 NA 1.31 9.2
72 CD10 2 1 8 NA 2.44 19.5
72 CD10 2 2 9 NA 1.10 8.8
72 CD10 2 3 10 NA 1.19 11.9
72 CD10 2 4 8 NA 1.10 8.8

104 CD10 2 1 11 NA 1.30 13.0
104 CD10 2 2 10 NA 1.18 11.8
104 CD10 2 3 9 NA 1.31 11.8
104 CD10 2 4 10 NA 1.33 13.3
130 CD10 2 1 10 NA 1.92 17.3
130 CD10 2 2 9 NA 1.19 10.7
130 CD10 2 3 9 NA 2.28 11.4
130 CD10 2 4 10 NA 1.15 11.5
158 CD10 2 1 10 NA 1.16 11.6
158 CD10 2 2 8 NA 1.16 9.3
158 CD10 2 3 9 NA 1.06 9.5
158 CD10 2 4 10 NA 1.22 12.2

Archive LS28 1 NA NA 1.48 0.31 NA
WB LS28 1 1 10 2.27 0.65 6.5
WB LS28 1 2 10 2.89 1.06 10.6
WB LS28 1 3 10 2.73 0.89 8.9
WB LS28 1 4 10 2.31 0.57 5.7

2 LS28 1 1 10 2.25 0.70 7.0
2 LS28 1 2 10 2.25 0.62 6.2
2 LS28 1 3 9 2.20 0.60 5.4
2 LS28 1 4 10 2.07 0.55 5.5

10 LS28 1 1 9 2.39 0.75 6.7
10 LS28 1 2 10 2.41 0.68 6.8
10 LS28 1 3 9 2.68 1.07 9.7
10 LS28 1 4 10 2.38 0.77 7.7
12 LS28 1 1 10 2.52 0.40 4.0
12 LS28 1 2 10 2.20 0.74 7.4
12 LS28 1 3 10 2.16 0.50 5.0
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

12 LS28 1 4 10 1.95 0.52 5.2
15 LS28 1 1 10 2.61 0.84 8.4
15 LS28 1 2 9 2.13 0.43 3.9
15 LS28 1 3 10 2.12 0.47 4.7
15 LS28 1 4 9 2.31 0.69 6.2
19 LS28 1 1 10 2.67 0.99 9.9
19 LS28 1 2 9 2.31 0.63 5.7
19 LS28 1 3 10 2.82 1.05 10.5
19 LS28 1 4 10 2.95 1.21 12.1
21 LS28 1 1 10 2.26 0.72 7.2
21 LS28 1 2 7 2.62 0.98 6.8
21 LS28 1 3 10 2.40 0.82 8.2
21 LS28 1 4 6 2.53 0.91 5.4
23 LS28 1 1 10 2.93 0.94 9.4
23 LS28 1 2 10 2.23 0.61 6.1
23 LS28 1 3 10 2.35 0.67 6.7
23 LS28 1 4 10 2.32 0.57 5.7
27 LS28 1 1 10 2.36 0.56 5.6
27 LS28 1 2 10 2.35 0.58 5.8
27 LS28 1 3 10 2.58 0.72 7.2
27 LS28 1 4 9 2.13 0.45 4.1
32 LS28 1 1 10 2.57 0.78 7.8
32 LS28 1 2 10 2.21 0.53 5.3
32 LS28 1 3 10 2.12 0.51 5.1
32 LS28 1 4 10 2.59 0.84 8.4
39 LS28 1 1 10 2.52 0.73 7.3
39 LS28 1 2 10 2.66 0.76 7.6
39 LS28 1 3 10 2.24 0.54 5.4
39 LS28 1 4 10 2.45 0.67 6.7
43 LS28 1 1 10 2.51 0.80 8.0
43 LS28 1 2 10 2.47 0.78 7.8
43 LS28 1 3 10 2.35 0.69 6.9
43 LS28 1 4 10 2.37 0.61 6.1
50 LS28 1 1 8 2.88 1.07 8.5
50 LS28 1 2 10 2.27 0.58 5.8
50 LS28 1 3 10 2.64 0.87 8.7
50 LS28 1 4 10 2.50 0.74 7.4
51 LS28 1 1 10 2.45 0.63 6.3
51 LS28 1 2 10 2.51 0.76 7.6
51 LS28 1 3 9 2.45 0.66 6.0
51 LS28 1 4 10 2.58 0.79 7.9
55 LS28 1 1 3 1.90 0.34 1.0
55 LS28 1 2 1 1.96 0.25 0.3
55 LS28 1 3 0 NA NA 0.0
55 LS28 1 4 0 NA NA 0.0
56 LS28 1 1 10 2.59 0.77 7.7
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

56 LS28 1 2 10 2.50 0.68 6.8
56 LS28 1 3 10 2.45 0.67 6.7
56 LS28 1 4 10 2.33 0.65 6.5
58 LS28 1 1 7 2.68 0.85 5.9
58 LS28 1 2 10 2.08 0.54 5.4
58 LS28 1 3 9 2.37 0.76 6.8
58 LS28 1 4 9 2.37 0.55 4.9
65 LS28 1 1 8 1.55 0.23 1.8
65 LS28 1 2 9 2.25 0.61 5.5
65 LS28 1 3 8 1.86 0.59 4.7
65 LS28 1 4 8 1.99 0.46 3.7
67 LS28 1 1 10 2.42 0.67 6.7
67 LS28 1 2 10 2.17 0.50 5.0
67 LS28 1 3 10 2.42 0.69 6.9
67 LS28 1 4 10 2.66 0.86 8.6
70 LS28 1 1 4 1.89 0.39 1.6
70 LS28 1 2 3 1.75 0.29 0.9
70 LS28 1 3 5 1.69 0.22 1.1
70 LS28 1 4 3 1.60 0.21 0.6

Archive LS28 2 NA NA 2.06 2.07 NA
WB LS28 2 1 10 2.71 1.68 16.8
WB LS28 2 2 10 3.44 2.57 25.7
WB LS28 2 3 10 3.29 2.32 23.2
WB LS28 2 4 9 3.29 2.17 19.5

3 LS28 2 1 9 3.41 2.04 18.4
3 LS28 2 2 10 2.67 1.23 12.3
3 LS28 2 3 10 3.07 1.65 16.5
3 LS28 2 4 10 3.13 1.75 17.5
4 LS28 2 1 10 2.61 1.61 16.1
4 LS28 2 2 9 3.04 1.75 15.8
4 LS28 2 3 9 3.17 1.96 17.6
4 LS28 2 4 10 3.19 1.84 18.4
5 LS28 2 1 10 3.14 1.71 17.1
5 LS28 2 2 10 3.11 1.91 19.1
5 LS28 2 3 10 3.15 2.14 21.4
5 LS28 2 4 10 3.61 2.73 27.3

13 LS28 2 1 10 2.87 1.84 18.4
13 LS28 2 2 10 2.91 1.89 18.9
13 LS28 2 3 10 2.60 1.43 14.3
13 LS28 2 4 10 2.93 1.50 15.0
18 LS28 2 1 10 3.06 1.71 17.1
18 LS28 2 2 10 2.84 1.83 18.3
18 LS28 2 3 9 2.49 1.17 10.5
18 LS28 2 4 10 3.29 2.02 20.2
28 LS28 2 1 10 3.53 2.42 24.2
28 LS28 2 2 10 3.11 2.05 20.5
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

28 LS28 2 3 10 3.30 2.37 23.7
28 LS28 2 4 10 3.55 2.46 24.6
33 LS28 2 1 10 2.84 1.50 15.0
33 LS28 2 2 7 2.81 1.54 10.7
33 LS28 2 3 10 3.46 1.90 19.0
33 LS28 2 4 10 3.06 1.56 15.6
34 LS28 2 1 7 2.78 1.37 9.6
34 LS28 2 2 10 2.72 1.15 11.5
34 LS28 2 3 9 3.00 1.65 14.8
34 LS28 2 4 10 3.04 1.65 16.5
37 LS28 2 1 10 3.29 2.12 21.2
37 LS28 2 2 10 3.37 2.43 24.3
37 LS28 2 3 10 3.87 3.24 32.4
37 LS28 2 4 10 3.13 1.69 16.9
41 LS28 2 1 10 3.57 2.36 23.6
41 LS28 2 2 9 3.17 1.58 14.2
41 LS28 2 3 10 2.76 1.37 13.7
41 LS28 2 4 10 2.93 1.69 16.9
42 LS28 2 1 10 2.71 1.22 12.2
42 LS28 2 2 9 2.89 1.90 17.1
42 LS28 2 3 9 2.97 1.67 15.0
42 LS28 2 4 10 3.00 1.78 17.8
47 LS28 2 1 9 3.21 2.56 23.0
47 LS28 2 2 10 3.38 2.31 23.1
47 LS28 2 3 10 3.27 2.39 23.9
47 LS28 2 4 10 2.83 1.61 16.1
48 LS28 2 1 10 2.67 1.20 12.0
48 LS28 2 2 10 2.93 1.60 16.0
48 LS28 2 3 10 2.76 1.33 13.3
48 LS28 2 4 10 3.16 1.21 12.1
53 LS28 2 1 9 2.78 1.49 13.4
53 LS28 2 2 8 3.62 2.95 23.6
53 LS28 2 3 10 3.11 2.26 22.6
53 LS28 2 4 9 3.06 1.84 16.6
59 LS28 2 1 8 2.29 0.84 6.7
59 LS28 2 2 8 2.60 1.18 9.5
59 LS28 2 3 8 2.17 0.78 6.2
59 LS28 2 4 9 2.93 1.66 14.9
60 LS28 2 1 10 3.51 1.96 19.6
60 LS28 2 2 10 3.26 1.93 19.3
60 LS28 2 3 10 2.98 1.73 17.3
60 LS28 2 4 10 3.50 2.21 22.1
62 LS28 2 1 10 2.35 0.93 9.3
62 LS28 2 2 10 3.34 2.03 20.3
62 LS28 2 3 10 3.43 2.00 20.0
62 LS28 2 4 10 3.37 2.11 21.1
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

63 LS28 2 1 9 3.10 1.75 15.7
63 LS28 2 2 9 2.26 1.20 10.8
63 LS28 2 3 9 2.43 1.31 11.8
63 LS28 2 4 7 2.52 1.17 8.2
64 LS28 2 1 8 3.07 1.69 13.5
64 LS28 2 2 9 3.49 2.78 25.0
64 LS28 2 3 7 3.70 2.83 19.8
64 LS28 2 4 10 3.40 2.18 21.8
69 LS28 2 1 8 3.55 2.34 18.7
69 LS28 2 2 9 3.21 1.72 15.5
69 LS28 2 3 10 3.35 2.60 26.0
69 LS28 2 4 10 3.24 1.97 19.7
72 LS28 2 1 9 3.48 2.25 20.3
72 LS28 2 2 9 3.20 1.95 17.6
72 LS28 2 3 9 2.72 2.10 18.9
72 LS28 2 4 9 3.26 2.10 18.9

104 LS28 2 1 10 3.42 2.18 21.8
104 LS28 2 2 10 3.50 2.20 22.0
104 LS28 2 3 10 3.18 2.00 20.0
104 LS28 2 4 10 3.08 1.71 17.1
130 LS28 2 1 10 2.98 2.41 24.1
130 LS28 2 2 9 3.95 3.45 31.1
130 LS28 2 3 10 3.68 2.84 28.4
130 LS28 2 4 10 3.13 2.60 26.0
S1 HA28 3 1 10 4.51 0.46 4.6
S1 HA28 3 2 10 4.48 0.45 4.5
S1 HA28 3 3 10 4.25 0.38 3.8
S1 HA28 3 4 9 4.64 0.51 4.5
S2 HA28 3 1 9 4.28 0.39 3.5
S2 HA28 3 2 10 4.17 0.36 3.6
S2 HA28 3 3 10 4.27 0.39 3.9
S2 HA28 3 4 10 4.29 0.41 4.1
S3 HA28 3 1 10 4.59 0.49 4.9
S3 HA28 3 2 10 4.28 0.39 3.9
S3 HA28 3 3 9 4.65 0.51 4.6
S3 HA28 3 4 10 4.46 0.45 4.5
S4 HA28 3 1 10 3.88 0.30 3.0
S4 HA28 3 2 10 4.10 0.35 3.5
S4 HA28 3 3 10 3.81 0.28 2.8
S4 HA28 3 4 9 3.83 0.28 2.5
S5 HA28 3 1 10 4.12 0.35 3.5
S5 HA28 3 2 10 3.74 0.25 2.5
S5 HA28 3 3 10 4.20 0.37 3.7
S5 HA28 3 4 10 3.74 0.26 2.6
S6 HA28 3 1 10 5.03 0.66 6.6
S6 HA28 3 2 10 5.03 0.64 6.4
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

S6 HA28 3 3 10 4.96 0.63 6.3
S6 HA28 3 4 9 5.24 0.73 6.6

WB HA28 3 1 10 4.16 0.36 3.6
WB HA28 3 2 10 4.15 0.36 3.6
WB HA28 3 3 10 4.18 0.36 3.6
WB HA28 3 4 10 4.19 0.37 3.7
S1 CD10 3 1 7 NA 2.58 18.0
S1 CD10 3 2 6 NA 2.42 14.5
S1 CD10 3 3 8 NA 1.94 15.5
S1 CD10 3 4 8 NA 1.94 15.5
S2 CD10 3 1 8 NA 1.77 14.2
S2 CD10 3 2 10 NA 1.46 14.6
S2 CD10 3 3 9 NA 1.35 12.2
S2 CD10 3 4 8 NA 1.78 14.3
S3 CD10 3 1 6 NA 2.38 14.3
S3 CD10 3 2 3 NA 2.43 7.3
S3 CD10 3 3 6 NA 2.45 14.7
S3 CD10 3 4 7 NA 2.59 18.1
S4 CD10 3 1 5 NA 1.45 7.2
S4 CD10 3 2 5 NA 1.44 7.2
S4 CD10 3 3 5 NA 1.44 7.2
S4 CD10 3 4 4 NA 1.80 7.2
S5 CD10 3 1 8 NA 1.78 14.3
S5 CD10 3 2 10 NA 1.48 14.8
S5 CD10 3 3 10 NA 1.49 14.9
S5 CD10 3 4 9 NA 1.39 12.5
S6 CD10 3 1 10 NA 1.50 15.0
S6 CD10 3 2 5 NA 1.44 7.2
S6 * CD10 3 3 14 NA 1.14 11.4
S6 CD10 3 4 5 NA 1.42 7.1

Archive CD10 3 1 10 NA 0.10 NA
Archive CD10 3 2 10 NA 0.39 3.9

WB CD10 3 1 6 NA 1.35 8.1
WB CD10 3 2 5 NA 1.48 7.4
WB CD10 3 3 5 NA 1.49 7.4
WB * CD10 3 4 12 NA 1.33 15.9
S1 LS28 3 1 10 1.66 0.29 2.9
S1 LS28 3 2 9 1.51 0.32 2.9
S1 LS28 3 3 8 1.64 0.29 2.4
S1 LS28 3 4 10 1.48 0.29 2.9
S2 LS28 3 1 9 1.72 0.35 3.1
S2 LS28 3 2 8 1.79 0.37 3.0
S2 LS28 3 3 8 1.52 0.24 1.9
S2 LS28 3 4 7 1.68 0.28 1.9
S3 LS28 3 1 9 1.55 0.33 3.0
S3 LS28 3 2 8 1.79 0.32 2.6
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Table A4. Replicate response of test organisms in sediment toxicity tests exposed to sediment samples from the Tristate 
Mining District and with a control sediment (West Bearskin WB).  Sediment test: HA28 = Hyalella azteca  28-d exposure, 
CD10 = Chironomus dilutus  10-d exposure, LS28 = Lampsilis siliquoidea 28-d exposure. Growth = mm/individual for 
HA28 and LV28 and mg/individual for CD10. Set 1 = July 2007 sampling, Set 2 = August 2007 sampling and Set 3 = 
August 2006 sampling.  Asterisks indicate replicate with recovery of organisms above 11 (one asterisk) or with negative 
calculated weights (two asterisks) that were not subequently included in the estimate of treatment means.

S3 LS28 3 3 8 1.81 0.28 2.2
S3 LS28 3 4 7 1.86 0.40 2.8
S4 LS28 3 1 8 1.51 0.20 1.6
S4 LS28 3 2 8 1.56 0.29 2.3
S4 LS28 3 3 10 1.35 0.18 1.8
S4 LS28 3 4 9 1.30 0.16 1.4
S5 LS28 3 1 10 2.12 0.69 6.9
S5 LS28 3 2 10 1.93 0.36 3.6
S5 LS28 3 3 10 1.89 0.29 2.9
S5 LS28 3 4 9 1.42 0.15 1.4
S6 LS28 3 1 4 2.05 0.55 2.2
S6 LS28 3 2 7 1.97 0.51 3.6
S6 LS28 3 3 5 1.72 0.41 2.0
S6 LS28 3 4 4 1.95 0.38 1.5

WB LS28 3 1 10 1.45 0.21 2.1
WB LS28 3 2 8 1.41 0.23 1.8
WB LS28 3 3 8 1.83 0.38 3.1
WB LS28 3 4 9 1.93 0.34 3.0

33 of 124



CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

WB LS28 1 1 1 1.399 ND 1
WB LS28 1 1 2 2.087 ND 2
WB LS28 1 1 3 1.493 ND 3
WB LS28 1 1 4 1.270 ND 4
WB LS28 1 1 5 2.811 ND 5
WB LS28 1 1 6 2.333 ND 6
WB LS28 1 1 7 2.825 ND 7
WB LS28 1 1 8 3.331 ND 8
WB LS28 1 1 9 2.895 ND 9
WB LS28 1 2 1 1.891 ND 10
WB LS28 1 2 2 2.423 ND 11
WB LS28 1 2 3 3.001 ND 12
WB LS28 1 2 4 1.841 ND 13
WB LS28 1 2 5 2.807 ND 14
WB LS28 1 2 6 2.971 ND 15
WB LS28 1 2 7 3.373 ND 16
WB LS28 1 2 8 3.594 ND 17
WB LS28 1 2 9 3.146 ND 18
WB LS28 1 2 10 3.901 ND 19
WB LS28 1 3 1 3.143 ND 20
WB LS28 1 3 2 3.271 ND 21
WB LS28 1 3 3 2.457 ND 22
WB LS28 1 3 4 2.085 ND 23
WB LS28 1 3 5 1.665 ND 24
WB LS28 1 3 6 1.809 ND 25
WB LS28 1 3 7 3.188 ND 26
WB LS28 1 3 8 3.142 ND 27
WB LS28 1 3 9 3.419 ND 28
WB LS28 1 3 10 3.111 ND 29
WB LS28 1 4 1 1.566 ND 30
WB LS28 1 4 2 1.597 ND 31
WB LS28 1 4 3 2.797 ND 32
WB LS28 1 4 4 2.429 ND 33
WB LS28 1 4 5 2.680 ND 34
WB LS28 1 4 6 2.007 ND 35
WB LS28 1 4 7 2.600 ND 36
WB LS28 1 4 8 2.250 ND 37
WB LS28 1 4 9 2.236 ND 38
WB LS28 1 4 10 2.898 ND 39

2 LS28 1 1 1 2.377 ND 40
2 LS28 1 1 2 1.705 ND 41
2 LS28 1 1 3 2.301 ND 42
2 LS28 1 1 4 3.562 ND 43
2 LS28 1 1 5 1.690 ND 44
2 LS28 1 1 6 2.070 ND 45
2 LS28 1 1 7 1.740 ND 46
2 LS28 1 1 8 2.625 ND 47
2 LS28 1 1 9 2.031 ND 48
2 LS28 1 1 10 2.430 ND 49

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

2 LS28 1 2 1 2.696 ND 50
2 LS28 1 2 2 2.718 ND 51
2 LS28 1 2 3 2.553 ND 52
2 LS28 1 2 4 2.962 ND 53
2 LS28 1 2 5 2.564 ND 54
2 LS28 1 2 6 1.436 ND 55
2 LS28 1 2 7 1.728 ND 56
2 LS28 1 2 8 1.762 ND 57
2 LS28 1 2 9 2.107 ND 58
2 LS28 1 2 10 2.022 ND 59
2 LS28 1 3 1 2.836 ND 60
2 LS28 1 3 2 2.790 ND 61
2 LS28 1 3 3 1.566 ND 62
2 LS28 1 3 4 1.564 ND 63
2 LS28 1 3 5 1.950 ND 64
2 LS28 1 3 6 2.332 ND 65
2 LS28 1 3 7 1.902 ND 66
2 LS28 1 3 8 1.734 ND 67
2 LS28 1 3 9 3.138 ND 68
2 LS28 1 4 1 2.052 ND 69
2 LS28 1 4 2 2.504 ND 70
2 LS28 1 4 3 1.538 ND 71
2 LS28 1 4 4 1.889 ND 72
2 LS28 1 4 5 2.026 ND 73
2 LS28 1 4 6 3.127 ND 74
2 LS28 1 4 7 1.875 ND 75
2 LS28 1 4 8 1.454 ND 76
2 LS28 1 4 9 1.799 ND 77
2 LS28 1 4 10 2.457 ND 78

10 LS28 1 1 1 1.953 ND 79
10 LS28 1 1 2 1.234 ND 80
10 LS28 1 1 3 2.463 ND 81
10 LS28 1 1 4 1.790 ND 82
10 LS28 1 1 5 2.883 ND 83
10 LS28 1 1 6 3.595 ND 84
10 LS28 1 1 7 1.953 ND 85
10 LS28 1 1 8 2.652 ND 86
10 LS28 1 1 9 3.006 ND 87
10 LS28 1 2 1 2.856 ND 88
10 LS28 1 2 2 2.355 ND 89
10 LS28 1 2 3 2.527 ND 90
10 LS28 1 2 4 1.665 ND 91
10 LS28 1 2 5 2.081 ND 92
10 LS28 1 2 6 2.278 ND 93
10 LS28 1 2 7 2.310 ND 94
10 LS28 1 2 8 2.000 ND 95
10 LS28 1 2 9 3.121 ND 96
10 LS28 1 2 10 2.896 ND 97
10 LS28 1 3 1 2.883 ND 98
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

10 LS28 1 3 2 3.468 ND 99
10 LS28 1 3 3 2.438 ND 100
10 LS28 1 3 4 2.688 ND 101
10 LS28 1 3 5 2.803 ND 102
10 LS28 1 3 6 1.559 ND 103
10 LS28 1 3 7 3.274 ND 104
10 LS28 1 3 8 2.965 ND 105
10 LS28 1 3 9 2.047 ND 106
10 LS28 1 4 1 2.753 ND 107
10 LS28 1 4 2 2.974 ND 108
10 LS28 1 4 3 2.108 ND 109
10 LS28 1 4 4 1.569 ND 110
10 LS28 1 4 5 2.817 ND 111
10 LS28 1 4 6 2.257 ND 112
10 LS28 1 4 7 2.293 ND 113
10 LS28 1 4 8 2.186 ND 114
10 LS28 1 4 9 2.746 ND 115
10 LS28 1 4 10 2.132 ND 116
15 LS28 1 1 1 2.203 ND 117
15 LS28 1 1 2 2.875 ND 118
15 LS28 1 1 3 2.625 ND 119
15 LS28 1 1 4 2.591 ND 120
15 LS28 1 1 5 2.263 ND 121
15 LS28 1 1 6 3.031 ND 122
15 LS28 1 1 7 3.378 ND 123
15 LS28 1 1 8 2.131 ND 124
15 LS28 1 1 9 2.353 ND 125
15 LS28 1 1 10 2.695 ND 126
15 LS28 1 2 1 2.247 ND 127
15 LS28 1 2 2 2.940 ND 128
15 LS28 1 2 3 2.684 ND 129
15 LS28 1 2 4 2.042 ND 130
15 LS28 1 2 5 1.711 ND 131
15 LS28 1 2 6 2.309 ND 132
15 LS28 1 2 7 1.576 ND 133
15 LS28 1 2 8 1.663 ND 134
15 LS28 1 2 9 2.014 ND 135
15 LS28 1 3 1 2.887 ND 136
15 LS28 1 3 2 2.469 ND 137
15 LS28 1 3 3 2.365 ND 138
15 LS28 1 3 4 2.286 ND 139
15 LS28 1 3 5 2.326 ND 140
15 LS28 1 3 6 2.046 ND 141
15 LS28 1 3 7 1.811 ND 142
15 LS28 1 3 8 2.042 ND 143
15 LS28 1 3 9 1.251 ND 144
15 LS28 1 3 10 1.690 ND 145
15 LS28 1 4 1 2.476 ND 146
15 LS28 1 4 2 2.840 ND 147
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

15 LS28 1 4 3 2.387 ND 148
15 LS28 1 4 4 3.470 ND 149
15 LS28 1 4 5 1.950 ND 150
15 LS28 1 4 6 1.647 ND 151
15 LS28 1 4 7 1.929 ND 152
15 LS28 1 4 8 1.888 ND 153
15 LS28 1 4 9 2.206 ND 154
19 LS28 1 1 1 2.226 ND 155
19 LS28 1 1 2 1.926 ND 156
19 LS28 1 1 3 2.191 ND 157
19 LS28 1 1 4 1.669 ND 158
19 LS28 1 1 5 2.558 ND 159
19 LS28 1 1 6 3.568 ND 160
19 LS28 1 1 7 3.361 ND 161
19 LS28 1 1 8 3.324 ND 162
19 LS28 1 1 9 2.384 ND 163
19 LS28 1 1 10 3.512 ND 164
19 LS28 1 2 1 2.588 ND 165
19 LS28 1 2 2 2.360 ND 166
19 LS28 1 2 3 2.631 ND 167
19 LS28 1 2 4 2.410 ND 168
19 LS28 1 2 5 1.888 ND 169
19 LS28 1 2 6 1.542 ND 170
19 LS28 1 2 7 1.781 ND 171
19 LS28 1 2 8 1.950 ND 172
19 LS28 1 2 9 2.714 ND 173
19 LS28 1 2 10 3.255 ND 174
19 LS28 1 3 1 3.167 ND 175
19 LS28 1 3 2 2.955 ND 176
19 LS28 1 3 3 2.802 ND 177
19 LS28 1 3 4 3.466 ND 178
19 LS28 1 3 5 2.786 ND 179
19 LS28 1 3 6 3.050 ND 180
19 LS28 1 3 7 2.108 ND 181
19 LS28 1 3 8 2.543 ND 182
19 LS28 1 3 9 3.177 ND 183
19 LS28 1 3 10 2.145 ND 184
19 LS28 1 4 1 2.140 ND 185
19 LS28 1 4 2 3.779 ND 186
19 LS28 1 4 3 4.023 ND 187
19 LS28 1 4 4 3.143 ND 188
19 LS28 1 4 5 2.159 ND 189
19 LS28 1 4 6 3.586 ND 190
19 LS28 1 4 7 3.758 ND 191
19 LS28 1 4 8 3.244 ND 192
19 LS28 1 4 9 1.570 ND 193
19 LS28 1 4 10 2.055 ND 194
21 LS28 1 1 1 1.306 ND 195
21 LS28 1 1 2 1.901 ND 196
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

21 LS28 1 1 3 1.975 ND 197
21 LS28 1 1 4 1.863 ND 198
21 LS28 1 1 5 1.484 ND 199
21 LS28 1 1 6 2.180 ND 200
21 LS28 1 1 7 1.653 ND 201
21 LS28 1 1 8 2.857 ND 202
21 LS28 1 1 9 3.358 ND 203
21 LS28 1 1 10 3.981 ND 204
21 LS28 1 2 1 2.834 ND 205
21 LS28 1 2 2 3.199 ND 206
21 LS28 1 2 3 2.007 ND 207
21 LS28 1 2 4 3.344 ND 208
21 LS28 1 2 5 1.718 ND 209
21 LS28 1 3 1 3.827 ND 210
21 LS28 1 3 2 3.822 ND 211
21 LS28 1 3 3 2.620 ND 212
21 LS28 1 3 4 3.382 ND 213
21 LS28 1 3 5 1.072 ND 214
21 LS28 1 3 6 1.136 ND 215
21 LS28 1 3 7 2.051 ND 216
21 LS28 1 3 8 1.446 ND 217
21 LS28 1 3 9 2.200 ND 218
21 LS28 1 4 1 2.519 ND 219
21 LS28 1 4 2 2.185 ND 220
21 LS28 1 4 3 1.804 ND 221
21 LS28 1 4 4 2.043 ND 222
21 LS28 1 4 5 3.512 ND 223
21 LS28 1 4 6 3.107 ND 224
43 LS28 1 1 1 2.282 ND 225
43 LS28 1 1 2 1.688 ND 226
43 LS28 1 1 3 1.889 ND 227
43 LS28 1 1 4 1.265 ND 228
43 LS28 1 1 5 2.185 ND 229
43 LS28 1 1 6 3.274 ND 230
43 LS28 1 1 7 3.077 ND 231
43 LS28 1 1 8 3.169 ND 232
43 LS28 1 1 9 3.800 ND 233
43 LS28 1 2 1 3.165 ND 234
43 LS28 1 2 2 2.062 ND 235
43 LS28 1 2 3 1.792 ND 236
43 LS28 1 2 4 1.721 ND 237
43 LS28 1 2 5 2.318 ND 238
43 LS28 1 2 6 2.604 ND 239
43 LS28 1 2 7 2.690 ND 240
43 LS28 1 2 8 2.282 ND 241
43 LS28 1 2 9 2.919 ND 242
43 LS28 1 2 10 3.120 ND 243
43 LS28 1 3 1 1.642 ND 244
43 LS28 1 3 2 2.458 ND 245
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

43 LS28 1 3 3 3.473 ND 246
43 LS28 1 3 4 1.979 ND 247
43 LS28 1 3 5 1.720 ND 248
43 LS28 1 3 6 2.047 ND 249
43 LS28 1 3 7 1.564 ND 250
43 LS28 1 3 8 1.950 ND 251
43 LS28 1 3 9 3.227 ND 252
43 LS28 1 3 10 3.471 ND 253
43 LS28 1 4 1 2.504 ND 254
43 LS28 1 4 2 2.022 ND 255
43 LS28 1 4 3 1.586 ND 256
43 LS28 1 4 4 2.125 ND 257
43 LS28 1 4 5 2.634 ND 258
43 LS28 1 4 6 2.541 ND 259
43 LS28 1 4 7 1.750 ND 260
43 LS28 1 4 8 2.827 ND 261
43 LS28 1 4 9 2.776 ND 262
43 LS28 1 4 10 2.923 ND 263
55 LS28 1 1 1 2.416 ND 264
55 LS28 1 1 2 1.598 ND 265
55 LS28 1 1 3 1.689 ND 266
55 LS28 1 2 1 1.963 ND 267
23 LS28 1 1 1 2.801 ND 268
23 LS28 1 1 2 2.916 ND 269
23 LS28 1 1 3 2.530 ND 270
23 LS28 1 1 4 2.404 ND 271
23 LS28 1 1 5 2.575 ND 272
23 LS28 1 1 6 3.021 ND 273
23 LS28 1 1 7 3.364 ND 274
23 LS28 1 1 8 3.365 ND 275
23 LS28 1 1 9 3.395 ND 276
23 LS28 1 2 1 1.524 ND 277
23 LS28 1 2 2 1.844 ND 278
23 LS28 1 2 3 2.889 ND 279
23 LS28 1 2 4 1.711 ND 280
23 LS28 1 2 5 2.172 ND 281
23 LS28 1 2 6 1.765 ND 282
23 LS28 1 2 7 1.273 ND 283
23 LS28 1 2 8 2.836 ND 284
23 LS28 1 2 9 4.066 ND 285
23 LS28 1 3 1 2.293 ND 286
23 LS28 1 3 2 1.813 ND 287
23 LS28 1 3 3 1.096 ND 288
23 LS28 1 3 4 3.006 ND 289
23 LS28 1 3 5 1.837 ND 290
23 LS28 1 3 6 2.433 ND 291
23 LS28 1 3 7 2.657 ND 292
23 LS28 1 3 8 2.491 ND 293
23 LS28 1 3 9 3.555 ND 294
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

23 LS28 1 3 10 2.343 ND 295
23 LS28 1 4 1 2.736 ND 296
23 LS28 1 4 2 2.180 ND 297
23 LS28 1 4 3 1.703 ND 298
23 LS28 1 4 4 2.602 ND 299
23 LS28 1 4 5 2.272 ND 300
23 LS28 1 4 6 2.257 ND 301
23 LS28 1 4 7 2.089 ND 302
23 LS28 1 4 8 2.563 ND 303
23 LS28 1 4 9 2.437 ND 304
51 LS28 1 1 1 2.853 ND 305
51 LS28 1 1 2 2.809 ND 306
51 LS28 1 1 3 3.033 ND 307
51 LS28 1 1 4 3.230 ND 308
51 LS28 1 1 5 2.458 ND 309
51 LS28 1 1 6 1.639 ND 310
51 LS28 1 1 7 2.651 ND 311
51 LS28 1 1 8 1.595 ND 312
51 LS28 1 1 9 2.149 ND 313
51 LS28 1 1 10 2.098 ND 314
51 LS28 1 2 1 2.242 ND 315
51 LS28 1 2 2 2.432 ND 316
51 LS28 1 2 3 2.488 ND 317
51 LS28 1 2 4 2.047 ND 318
51 LS28 1 2 5 1.843 ND 319
51 LS28 1 2 6 2.029 ND 320
51 LS28 1 2 7 3.281 ND 321
51 LS28 1 2 8 3.307 ND 322
51 LS28 1 2 9 2.208 ND 323
51 LS28 1 2 10 3.225 ND 324
51 LS28 1 3 1 2.697 ND 325
51 LS28 1 3 2 3.396 ND 326
51 LS28 1 3 3 2.689 ND 327
51 LS28 1 3 4 2.554 ND 328
51 LS28 1 3 5 2.037 ND 329
51 LS28 1 3 6 2.115 ND 330
51 LS28 1 3 7 1.337 ND 331
51 LS28 1 3 8 1.977 ND 332
51 LS28 1 3 9 3.204 ND 333
51 LS28 1 4 1 2.071 ND 334
51 LS28 1 4 2 2.650 ND 335
51 LS28 1 4 3 2.266 ND 336
51 LS28 1 4 4 3.418 ND 337
51 LS28 1 4 5 2.855 ND 338
51 LS28 1 4 6 2.624 ND 339
51 LS28 1 4 7 3.322 ND 340
51 LS28 1 4 8 2.618 ND 341
51 LS28 1 4 9 1.899 ND 342
51 LS28 1 4 10 2.068 ND 343
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

50 LS28 1 1 1 3.459 ND 344
50 LS28 1 1 2 2.471 ND 345
50 LS28 1 1 3 2.279 ND 346
50 LS28 1 1 4 3.290 ND 347
50 LS28 1 1 5 3.709 ND 348
50 LS28 1 1 6 2.657 ND 349
50 LS28 1 1 7 2.620 ND 350
50 LS28 1 1 8 2.579 ND 351
50 LS28 1 2 1 2.269 ND 352
50 LS28 1 2 2 1.597 ND 353
50 LS28 1 2 3 3.461 ND 354
50 LS28 1 2 4 2.180 ND 355
50 LS28 1 2 5 2.468 ND 356
50 LS28 1 2 6 2.441 ND 357
50 LS28 1 2 7 2.449 ND 358
50 LS28 1 2 8 1.500 ND 359
50 LS28 1 2 9 2.096 ND 360
50 LS28 1 3 1 2.390 ND 361
50 LS28 1 3 2 2.228 ND 362
50 LS28 1 3 3 3.432 ND 363
50 LS28 1 3 4 2.306 ND 364
50 LS28 1 3 5 2.355 ND 365
50 LS28 1 3 6 2.343 ND 366
50 LS28 1 3 7 2.987 ND 367
50 LS28 1 3 8 2.962 ND 368
50 LS28 1 3 9 2.735 ND 369
50 LS28 1 3 10 2.623 ND 370
50 LS28 1 4 1 1.525 ND 371
50 LS28 1 4 2 2.394 ND 372
50 LS28 1 4 3 3.222 ND 373
50 LS28 1 4 4 3.105 ND 374
50 LS28 1 4 5 2.271 ND 375
50 LS28 1 4 6 2.449 ND 376
50 LS28 1 4 7 2.252 ND 377
50 LS28 1 4 8 3.298 ND 378
50 LS28 1 4 9 2.632 ND 379
50 LS28 1 4 10 1.851 ND 380
70 LS28 1 1 1 2.799 ND 381
70 LS28 1 1 2 1.721 ND 382
70 LS28 1 1 3 1.464 ND 383
70 LS28 1 1 4 1.577 ND 384
70 LS28 1 2 1 2.201 ND 385
70 LS28 1 2 2 1.258 ND 386
70 LS28 1 2 3 1.781 ND 387
70 LS28 1 3 1 1.942 ND 388
70 LS28 1 3 2 1.808 ND 389
70 LS28 1 3 3 1.542 ND 390
70 LS28 1 3 4 1.508 ND 391
70 LS28 1 3 5 1.659 ND 392
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

70 LS28 1 4 1 1.485 ND 393
70 LS28 1 4 2 1.750 ND 394
70 LS28 1 4 3 1.570 ND 395
67 LS28 1 1 1 3.023 ND 396
67 LS28 1 1 2 2.977 ND 397
67 LS28 1 1 3 2.707 ND 398
67 LS28 1 1 4 2.636 ND 399
67 LS28 1 1 5 2.127 ND 400
67 LS28 1 1 6 1.883 ND 401
67 LS28 1 1 7 2.160 ND 402
67 LS28 1 1 8 3.214 ND 403
67 LS28 1 1 9 1.290 ND 404
67 LS28 1 1 10 2.216 ND 405
67 LS28 1 2 1 2.849 ND 406
67 LS28 1 2 2 2.377 ND 407
67 LS28 1 2 3 1.786 ND 408
67 LS28 1 2 4 1.883 ND 409
67 LS28 1 2 5 1.732 ND 410
67 LS28 1 2 6 2.090 ND 411
67 LS28 1 2 7 1.699 ND 412
67 LS28 1 2 8 2.818 ND 413
67 LS28 1 2 9 2.036 ND 414
67 LS28 1 2 10 2.420 ND 415
67 LS28 1 3 1 3.310 ND 416
67 LS28 1 3 2 2.522 ND 417
67 LS28 1 3 3 2.285 ND 418
67 LS28 1 3 4 2.156 ND 419
67 LS28 1 3 5 2.495 ND 420
67 LS28 1 3 6 3.060 ND 421
67 LS28 1 3 7 2.529 ND 422
67 LS28 1 3 8 3.040 ND 423
67 LS28 1 3 9 1.349 ND 424
67 LS28 1 3 10 1.443 ND 425
67 LS28 1 4 1 3.148 ND 426
67 LS28 1 4 2 2.486 ND 427
67 LS28 1 4 3 2.759 ND 428
67 LS28 1 4 4 2.313 ND 429
67 LS28 1 4 5 3.009 ND 430
67 LS28 1 4 6 2.920 ND 431
67 LS28 1 4 7 2.064 ND 432
67 LS28 1 4 8 3.321 ND 433
67 LS28 1 4 9 2.060 ND 434
67 LS28 1 4 10 2.553 ND 435
32 LS28 1 1 1 3.171 ND 436
32 LS28 1 1 2 2.720 ND 437
32 LS28 1 1 3 2.387 ND 438
32 LS28 1 1 4 2.087 ND 439
32 LS28 1 1 5 2.656 ND 440
32 LS28 1 1 6 3.296 ND 441
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

32 LS28 1 1 7 2.816 ND 442
32 LS28 1 1 8 2.552 ND 443
32 LS28 1 1 9 1.651 ND 444
32 LS28 1 1 10 2.376 ND 445
32 LS28 1 2 1 3.112 ND 446
32 LS28 1 2 2 2.347 ND 447
32 LS28 1 2 3 2.155 ND 448
32 LS28 1 2 4 1.489 ND 449
32 LS28 1 2 5 1.542 ND 450
32 LS28 1 2 6 1.706 ND 451
32 LS28 1 2 7 2.528 ND 452
32 LS28 1 2 8 1.959 ND 453
32 LS28 1 2 9 2.249 ND 454
32 LS28 1 2 10 2.992 ND 455
32 LS28 1 3 1 1.480 ND 456
32 LS28 1 3 2 1.806 ND 457
32 LS28 1 3 3 1.548 ND 458
32 LS28 1 3 4 2.446 ND 459
32 LS28 1 3 5 2.420 ND 460
32 LS28 1 3 6 2.233 ND 461
32 LS28 1 3 7 2.842 ND 462
32 LS28 1 3 8 1.819 ND 463
32 LS28 1 3 9 1.913 ND 464
32 LS28 1 3 10 2.680 ND 465
32 LS28 1 4 1 1.851 ND 466
32 LS28 1 4 2 2.620 ND 467
32 LS28 1 4 3 2.473 ND 468
32 LS28 1 4 4 3.708 ND 469
32 LS28 1 4 5 3.157 ND 470
32 LS28 1 4 6 2.940 ND 471
32 LS28 1 4 7 1.533 ND 472
32 LS28 1 4 8 2.335 ND 473
32 LS28 1 4 9 2.854 ND 474
32 LS28 1 4 10 2.409 ND 475
56 LS28 1 1 1 3.137 ND 476
56 LS28 1 1 2 3.254 ND 477
56 LS28 1 1 3 2.342 ND 478
56 LS28 1 1 4 2.238 ND 479
56 LS28 1 1 5 3.003 ND 480
56 LS28 1 1 6 2.240 ND 481
56 LS28 1 1 7 2.019 ND 482
56 LS28 1 1 8 2.005 ND 483
56 LS28 1 1 9 3.141 ND 484
56 LS28 1 1 10 2.567 ND 485
56 LS28 1 2 1 3.140 ND 486
56 LS28 1 2 2 3.237 ND 487
56 LS28 1 2 3 2.880 ND 488
56 LS28 1 2 4 2.945 ND 489
56 LS28 1 2 5 2.033 ND 490
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

56 LS28 1 2 6 1.997 ND 491
56 LS28 1 2 7 2.227 ND 492
56 LS28 1 2 8 2.174 ND 493
56 LS28 1 2 9 1.536 ND 494
56 LS28 1 2 10 2.856 ND 495
56 LS28 1 3 1 1.706 ND 496
56 LS28 1 3 2 2.410 ND 497
56 LS28 1 3 3 2.503 ND 498
56 LS28 1 3 4 1.953 ND 499
56 LS28 1 3 5 1.928 ND 500
56 LS28 1 3 6 2.685 ND 501
56 LS28 1 3 7 2.536 ND 502
56 LS28 1 3 8 3.142 ND 503
56 LS28 1 3 9 3.175 ND 504
56 LS28 1 4 1 2.779 ND 505
56 LS28 1 4 2 2.279 ND 506
56 LS28 1 4 3 1.946 ND 507
56 LS28 1 4 4 2.260 ND 508
56 LS28 1 4 5 2.244 ND 509
56 LS28 1 4 6 1.584 ND 510
56 LS28 1 4 7 2.683 ND 511
56 LS28 1 4 8 2.973 ND 512
56 LS28 1 4 9 2.120 ND 513
56 LS28 1 4 10 2.422 ND 514
39 LS28 1 1 1 2.622 ND 515
39 LS28 1 1 2 3.475 ND 516
39 LS28 1 1 3 2.365 ND 517
39 LS28 1 1 4 1.659 ND 518
39 LS28 1 1 5 2.995 ND 519
39 LS28 1 1 6 2.514 ND 520
39 LS28 1 1 7 2.757 ND 521
39 LS28 1 1 8 2.256 ND 522
39 LS28 1 1 9 1.907 ND 523
39 LS28 1 1 10 2.695 ND 524
39 LS28 1 2 1 2.547 ND 525
39 LS28 1 2 2 2.312 ND 526
39 LS28 1 2 3 2.266 ND 527
39 LS28 1 2 4 3.036 ND 528
39 LS28 1 2 5 3.032 ND 529
39 LS28 1 2 6 2.652 ND 530
39 LS28 1 2 7 2.660 ND 531
39 LS28 1 2 8 2.954 ND 532
39 LS28 1 2 9 2.625 ND 533
39 LS28 1 2 10 2.523 ND 534
39 LS28 1 3 1 2.603 ND 535
39 LS28 1 3 2 2.122 ND 536
39 LS28 1 3 3 1.646 ND 537
39 LS28 1 3 4 2.283 ND 538
39 LS28 1 3 5 1.746 ND 539
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

39 LS28 1 3 6 1.788 ND 540
39 LS28 1 3 7 2.620 ND 541
39 LS28 1 3 8 2.297 ND 542
39 LS28 1 3 9 2.436 ND 543
39 LS28 1 3 10 2.836 ND 544
39 LS28 1 4 1 2.852 ND 545
39 LS28 1 4 2 2.328 ND 546
39 LS28 1 4 3 2.550 ND 547
39 LS28 1 4 4 2.472 ND 548
39 LS28 1 4 5 1.880 ND 549
39 LS28 1 4 6 2.297 ND 550
39 LS28 1 4 7 2.782 ND 551
39 LS28 1 4 8 3.134 ND 552
39 LS28 1 4 9 2.356 ND 553
39 LS28 1 4 10 1.853 ND 554
65 LS28 1 1 1 1.582 ND 555
65 LS28 1 1 2 2.042 ND 556
65 LS28 1 1 3 1.143 ND 557
65 LS28 1 1 4 1.572 ND 558
65 LS28 1 1 5 1.518 ND 559
65 LS28 1 1 6 1.471 ND 560
65 LS28 1 1 7 1.055 ND 561
65 LS28 1 1 8 1.983 ND 562
65 LS28 1 2 1 2.321 ND 563
65 LS28 1 2 2 2.174 ND 564
65 LS28 1 2 3 2.143 ND 565
65 LS28 1 2 4 2.191 ND 566
65 LS28 1 2 5 2.870 ND 567
65 LS28 1 2 6 2.207 ND 568
65 LS28 1 2 7 2.131 ND 569
65 LS28 1 2 8 1.642 ND 570
65 LS28 1 2 9 2.537 ND 571
65 LS28 1 3 1 1.557 ND 572
65 LS28 1 3 2 1.808 ND 573
65 LS28 1 3 3 2.636 ND 574
65 LS28 1 3 4 2.394 ND 575
65 LS28 1 3 5 2.181 ND 576
65 LS28 1 3 6 1.467 ND 577
65 LS28 1 3 7 1.074 ND 578
65 LS28 1 3 8 1.765 ND 579
65 LS28 1 4 1 2.247 ND 580
65 LS28 1 4 2 1.739 ND 581
65 LS28 1 4 3 2.397 ND 582
65 LS28 1 4 4 1.405 ND 583
65 LS28 1 4 5 2.659 ND 584
65 LS28 1 4 6 2.305 ND 585
65 LS28 1 4 7 1.448 ND 586
65 LS28 1 4 8 1.701 ND 587
58 LS28 1 1 1 3.253 ND 588
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

58 LS28 1 1 2 2.787 ND 589
58 LS28 1 1 3 2.189 ND 590
58 LS28 1 1 4 1.787 ND 591
58 LS28 1 1 5 3.023 ND 592
58 LS28 1 1 6 2.910 ND 593
58 LS28 1 1 7 2.795 ND 594
58 LS28 1 2 1 2.652 ND 595
58 LS28 1 2 2 2.305 ND 596
58 LS28 1 2 3 2.530 ND 597
58 LS28 1 2 4 1.982 ND 598
58 LS28 1 2 5 2.014 ND 599
58 LS28 1 2 6 1.721 ND 600
58 LS28 1 2 7 2.171 ND 601
58 LS28 1 2 8 1.256 ND 602
58 LS28 1 2 9 1.613 ND 603
58 LS28 1 2 10 2.607 ND 604
58 LS28 1 3 1 3.419 ND 605
58 LS28 1 3 2 1.973 ND 606
58 LS28 1 3 3 2.626 ND 607
58 LS28 1 3 4 1.947 ND 608
58 LS28 1 3 5 2.992 ND 609
58 LS28 1 3 6 2.584 ND 610
58 LS28 1 3 7 2.166 ND 611
58 LS28 1 3 8 1.449 ND 612
58 LS28 1 3 9 2.209 ND 613
58 LS28 1 3 10 2.317 ND 614
58 LS28 1 4 1 2.071 ND 615
58 LS28 1 4 2 2.553 ND 616
58 LS28 1 4 3 3.000 ND 617
58 LS28 1 4 4 2.249 ND 618
58 LS28 1 4 5 2.081 ND 619
58 LS28 1 4 6 2.136 ND 620
58 LS28 1 4 7 2.406 ND 621
58 LS28 1 4 8 2.495 ND 622
58 LS28 1 4 9 2.359 ND 623
27 LS28 1 1 1 2.406 ND 624
27 LS28 1 1 2 2.359 ND 625
27 LS28 1 1 3 3.709 ND 626
27 LS28 1 1 4 1.776 ND 627
27 LS28 1 1 5 2.307 ND 628
27 LS28 1 1 6 1.965 ND 629
27 LS28 1 1 7 2.158 ND 630
27 LS28 1 1 8 2.051 ND 631
27 LS28 1 1 9 2.069 ND 632
27 LS28 1 1 10 2.785 ND 633
27 LS28 1 2 1 1.766 ND 634
27 LS28 1 2 2 1.821 ND 635
27 LS28 1 2 3 2.008 ND 636
27 LS28 1 2 4 1.870 ND 637
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

27 LS28 1 2 5 3.248 ND 638
27 LS28 1 2 6 3.241 ND 639
27 LS28 1 2 7 2.023 ND 640
27 LS28 1 2 8 2.062 ND 641
27 LS28 1 2 9 2.352 ND 642
27 LS28 1 2 10 2.566 ND 643
27 LS28 1 2 11 2.656 ND 644
27 LS28 1 2 12 2.599 ND 645
27 LS28 1 3 1 3.074 ND 646
27 LS28 1 3 2 1.885 ND 647
27 LS28 1 3 3 2.952 ND 648
27 LS28 1 3 4 1.880 ND 649
27 LS28 1 3 5 2.995 ND 650
27 LS28 1 3 6 2.603 ND 651
27 LS28 1 3 7 2.022 ND 652
27 LS28 1 3 8 3.151 ND 653
27 LS28 1 3 9 2.926 ND 654
27 LS28 1 3 10 2.312 ND 655
27 LS28 1 4 1 1.781 ND 656
27 LS28 1 4 2 1.826 ND 657
27 LS28 1 4 3 2.309 ND 658
27 LS28 1 4 4 2.712 ND 659
27 LS28 1 4 5 2.654 ND 660
27 LS28 1 4 6 1.311 ND 661
27 LS28 1 4 7 1.721 ND 662
27 LS28 1 4 8 2.412 ND 663
27 LS28 1 4 9 2.403 ND 664
12 LS28 1 1 1 2.669 ND 665
12 LS28 1 1 2 3.260 ND 666
12 LS28 1 1 3 3.129 ND 667
12 LS28 1 1 4 1.290 ND 668
12 LS28 1 1 5 1.670 ND 669
12 LS28 1 1 6 3.490 ND 670
12 LS28 1 1 7 2.398 ND 671
12 LS28 1 1 8 3.185 ND 672
12 LS28 1 1 9 2.133 ND 673
12 LS28 1 1 10 1.949 ND 674
12 LS28 1 2 1 2.790 ND 675
12 LS28 1 2 2 1.856 ND 676
12 LS28 1 2 3 2.332 ND 677
12 LS28 1 2 4 1.901 ND 678
12 LS28 1 2 5 1.307 ND 679
12 LS28 1 2 6 2.383 ND 680
12 LS28 1 2 7 2.793 ND 681
12 LS28 1 2 8 1.765 ND 682
12 LS28 1 2 9 3.256 ND 683
12 LS28 1 2 10 1.646 ND 684
12 LS28 1 3 1 2.249 ND 685
12 LS28 1 3 2 1.728 ND 686
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

12 LS28 1 3 3 2.535 ND 687
12 LS28 1 3 4 2.489 ND 688
12 LS28 1 3 5 2.157 ND 689
12 LS28 1 3 6 2.113 ND 690
12 LS28 1 3 7 1.994 ND 691
12 LS28 1 3 8 3.674 ND 692
12 LS28 1 3 9 1.578 ND 693
12 LS28 1 3 10 1.119 ND 694
12 LS28 1 4 1 1.837 ND 695
12 LS28 1 4 2 2.961 ND 696
12 LS28 1 4 3 2.218 ND 697
12 LS28 1 4 4 1.861 ND 698
12 LS28 1 4 5 1.879 ND 699
12 LS28 1 4 6 2.025 ND 700
12 LS28 1 4 7 1.641 ND 701
12 LS28 1 4 8 1.266 ND 702
12 LS28 1 4 9 2.636 ND 703
12 LS28 1 4 10 1.194 ND 704

Archive LS28 1 NA 1 1.614 ND 705
Archive LS28 1 NA 2 1.910 ND 706
Archive LS28 1 NA 3 2.103 ND 707
Archive LS28 1 NA 4 1.253 ND 708
Archive LS28 1 NA 5 1.370 ND 709
Archive LS28 1 NA 6 1.664 ND 710
Archive LS28 1 NA 7 2.050 ND 711
Archive LS28 1 NA 8 1.560 ND 712
Archive LS28 1 NA 9 1.650 ND 713
Archive LS28 1 NA 10 0.980 ND 714
Archive LS28 1 NA 11 1.039 ND 715
Archive LS28 1 NA 12 1.621 ND 716
Archive LS28 1 NA 13 1.886 ND 717
Archive LS28 1 NA 14 2.315 ND 718
Archive LS28 1 NA 15 1.677 ND 719
Archive LS28 1 NA 16 1.323 ND 720
Archive LS28 1 NA 17 1.500 ND 721
Archive LS28 1 NA 18 1.171 ND 722
Archive LS28 1 NA 19 1.161 ND 723
Archive LS28 1 NA 20 1.530 ND 724
Archive LS28 1 NA 21 0.734 ND 725
Archive LS28 1 NA 22 1.102 ND 726
Archive LS28 1 NA 23 1.179 ND 727
Archive LS28 1 NA 24 1.293 ND 728
Archive LS28 1 NA 25 1.362 ND 729
Archive LS28 1 NA 26 1.883 ND 730
Archive LS28 1 NA 27 1.472 ND 731
Archive LS28 1 NA 28 1.700 ND 732
Archive LS28 1 NA 29 1.071 ND 733
Archive LS28 1 NA 30 1.840 ND 734
Archive LS28 1 NA 31 1.718 ND 735
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

Archive LS28 1 NA 32 0.958 ND 736
Archive LS28 1 NA 33 1.423 ND 737
Archive LS28 1 NA 34 1.871 ND 738
Archive LS28 1 NA 35 1.433 ND 739
Archive LS28 1 NA 36 1.966 ND 740
Archive LS28 1 NA 37 0.770 ND 741
Archive LS28 1 NA 38 1.234 ND 742
Archive LS28 1 NA 39 1.473 ND 743
Archive LS28 1 NA 40 1.380 ND 744

3 LS28 2 1 1 3.146 ND 745
3 LS28 2 1 2 2.356 ND 746
3 LS28 2 1 3 2.099 ND 747
3 LS28 2 1 4 4.856 ND 748
3 LS28 2 1 5 3.560 ND 749
3 LS28 2 1 6 2.109 ND 750
3 LS28 2 1 7 4.062 ND 751
3 LS28 2 1 8 3.528 ND 752
3 LS28 2 1 9 4.951 ND 753
3 LS28 2 2 1 1.490 ND 754
3 LS28 2 2 2 4.019 ND 755
3 LS28 2 2 3 2.860 ND 756
3 LS28 2 2 4 3.104 ND 757
3 LS28 2 2 5 1.799 ND 758
3 LS28 2 2 6 2.640 ND 759
3 LS28 2 2 7 3.429 ND 760
3 LS28 2 2 8 3.406 ND 761
3 LS28 2 2 9 1.149 ND 762
3 LS28 2 2 10 2.768 ND 763
3 LS28 2 3 1 5.385 ND 764
3 LS28 2 3 2 3.521 ND 765
3 LS28 2 3 3 2.071 ND 766
3 LS28 2 3 4 3.223 ND 767
3 LS28 2 3 5 2.207 ND 768
3 LS28 2 3 6 1.650 ND 769
3 LS28 2 3 7 2.829 ND 770
3 LS28 2 3 8 2.655 ND 771
3 LS28 2 3 9 3.156 ND 772
3 LS28 2 3 10 4.046 ND 773
3 LS28 2 4 1 4.473 ND 774
3 LS28 2 4 2 2.635 ND 775
3 LS28 2 4 3 3.396 ND 776
3 LS28 2 4 4 3.189 ND 777
3 LS28 2 4 5 2.422 ND 778
3 LS28 2 4 6 4.292 ND 779
3 LS28 2 4 7 2.294 ND 780
3 LS28 2 4 8 1.820 ND 781
3 LS28 2 4 9 2.076 ND 782
3 LS28 2 4 10 4.694 ND 783
4 LS28 2 1 1 3.552 ND 784
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

4 LS28 2 1 2 2.793 ND 785
4 LS28 2 1 3 2.214 ND 786
4 LS28 2 1 4 2.485 ND 787
4 LS28 2 1 5 1.940 ND 788
4 LS28 2 1 6 1.233 ND 789
4 LS28 2 1 7 2.089 ND 790
4 LS28 2 1 8 3.783 ND 791
4 LS28 2 1 9 3.362 ND 792
4 LS28 2 2 1 4.597 ND 793
4 LS28 2 2 2 3.648 ND 794
4 LS28 2 2 3 3.206 ND 795
4 LS28 2 2 4 3.249 ND 796
4 LS28 2 2 5 2.215 ND 797
4 LS28 2 2 6 2.124 ND 798
4 LS28 2 2 7 2.122 ND 799
4 LS28 2 2 8 3.405 ND 800
4 LS28 2 2 9 2.807 ND 801
4 LS28 2 3 1 2.657 ND 802
4 LS28 2 3 2 3.911 ND 803
4 LS28 2 3 3 4.191 ND 804
4 LS28 2 3 4 2.681 ND 805
4 LS28 2 3 5 1.676 ND 806
4 LS28 2 3 6 2.696 ND 807
4 LS28 2 3 7 3.505 ND 808
4 LS28 2 3 8 4.078 ND 809
4 LS28 2 3 9 3.157 ND 810
4 LS28 2 4 1 5.129 ND 811
4 LS28 2 4 2 4.116 ND 812
4 LS28 2 4 3 2.511 ND 813
4 LS28 2 4 4 3.256 ND 814
4 LS28 2 4 5 3.414 ND 815
4 LS28 2 4 6 3.528 ND 816
4 LS28 2 4 7 2.104 ND 817
4 LS28 2 4 8 1.928 ND 818
4 LS28 2 4 9 2.276 ND 819
4 LS28 2 4 10 3.632 ND 820
5 LS28 2 1 1 1.904 ND 821
5 LS28 2 1 2 2.733 ND 822
5 LS28 2 1 3 2.392 ND 823
5 LS28 2 1 4 3.658 ND 824
5 LS28 2 1 5 3.032 ND 825
5 LS28 2 1 6 4.706 ND 826
5 LS28 2 1 7 4.223 ND 827
5 LS28 2 1 8 3.255 ND 828
5 LS28 2 1 9 2.513 ND 829
5 LS28 2 1 10 2.987 ND 830
5 LS28 2 2 1 5.582 ND 831
5 LS28 2 2 2 1.663 ND 832
5 LS28 2 2 3 2.350 ND 833
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

5 LS28 2 2 4 1.894 ND 834
5 LS28 2 2 5 2.983 ND 835
5 LS28 2 2 6 3.620 ND 836
5 LS28 2 2 7 3.955 ND 837
5 LS28 2 2 8 2.535 ND 838
5 LS28 2 2 9 3.387 ND 839
5 LS28 2 3 1 1.155 ND 840
5 LS28 2 3 2 1.690 ND 841
5 LS28 2 3 3 3.323 ND 842
5 LS28 2 3 4 4.525 ND 843
5 LS28 2 3 5 4.413 ND 844
5 LS28 2 3 6 2.698 ND 845
5 LS28 2 3 7 2.430 ND 846
5 LS28 2 3 8 3.088 ND 847
5 LS28 2 3 9 2.876 ND 848
5 LS28 2 3 10 5.342 ND 849
5 LS28 2 4 1 1.858 ND 850
5 LS28 2 4 2 3.912 ND 851
5 LS28 2 4 3 4.153 ND 852
5 LS28 2 4 4 1.414 ND 853
5 LS28 2 4 5 3.810 ND 854
5 LS28 2 4 6 3.798 ND 855
5 LS28 2 4 7 2.274 ND 856
5 LS28 2 4 8 4.676 ND 857
5 LS28 2 4 9 5.333 ND 858
5 LS28 2 4 10 4.868 ND 859

13 LS28 2 1 1 3.973 ND 860
13 LS28 2 1 2 1.321 ND 861
13 LS28 2 1 3 1.707 ND 862
13 LS28 2 1 4 1.780 ND 863
13 LS28 2 1 5 1.918 ND 864
13 LS28 2 1 6 1.856 ND 865
13 LS28 2 1 7 4.003 ND 866
13 LS28 2 1 8 1.932 ND 867
13 LS28 2 1 9 4.326 ND 868
13 LS28 2 1 10 3.483 ND 869
13 LS28 2 1 11 5.265 ND 870
13 LS28 2 2 1 1.908 ND 871
13 LS28 2 2 2 4.777 ND 872
13 LS28 2 2 3 2.904 ND 873
13 LS28 2 2 4 2.100 ND 874
13 LS28 2 2 5 3.552 ND 875
13 LS28 2 2 6 2.063 ND 876
13 LS28 2 2 7 4.787 ND 877
13 LS28 2 2 8 0.963 ND 878
13 LS28 2 2 9 2.611 ND 879
13 LS28 2 2 10 1.478 ND 880
13 LS28 2 2 11 4.914 ND 881
13 LS28 2 3 1 5.699 ND 882
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

13 LS28 2 3 2 1.776 ND 883
13 LS28 2 3 3 1.394 ND 884
13 LS28 2 3 4 3.183 ND 885
13 LS28 2 3 5 1.896 ND 886
13 LS28 2 3 6 1.731 ND 887
13 LS28 2 3 7 2.758 ND 888
13 LS28 2 3 8 3.753 ND 889
13 LS28 2 3 9 1.796 ND 890
13 LS28 2 3 10 2.060 ND 891
13 LS28 2 4 1 1.477 ND 892
13 LS28 2 4 2 4.373 ND 893
13 LS28 2 4 3 2.657 ND 894
13 LS28 2 4 4 1.538 ND 895
13 LS28 2 4 5 2.584 ND 896
13 LS28 2 4 6 3.996 ND 897
13 LS28 2 4 7 3.089 ND 898
13 LS28 2 4 8 3.425 ND 899
13 LS28 2 4 9 3.493 ND 900
13 LS28 2 4 10 2.716 ND 901
18 LS28 2 1 1 3.524 ND 902
18 LS28 2 1 2 3.647 ND 903
18 LS28 2 1 3 4.491 ND 904
18 LS28 2 1 4 4.071 ND 905
18 LS28 2 1 5 3.419 ND 906
18 LS28 2 1 6 3.092 ND 907
18 LS28 2 1 7 2.506 ND 908
18 LS28 2 1 8 1.547 ND 909
18 LS28 2 1 9 2.227 ND 910
18 LS28 2 1 10 2.041 ND 911
18 LS28 2 2 1 1.988 ND 912
18 LS28 2 2 2 2.426 ND 913
18 LS28 2 2 3 1.949 ND 914
18 LS28 2 2 4 1.836 ND 915
18 LS28 2 2 5 1.949 ND 916
18 LS28 2 2 6 3.273 ND 917
18 LS28 2 2 7 3.386 ND 918
18 LS28 2 2 8 3.101 ND 919
18 LS28 2 2 9 2.824 ND 920
18 LS28 2 2 10 5.651 ND 921
18 LS28 2 3 1 2.124 ND 922
18 LS28 2 3 2 1.834 ND 923
18 LS28 2 3 3 3.467 ND 924
18 LS28 2 3 4 1.541 ND 925
18 LS28 2 3 5 5.363 ND 926
18 LS28 2 3 6 2.393 ND 927
18 LS28 2 3 7 1.900 ND 928
18 LS28 2 3 8 2.233 ND 929
18 LS28 2 3 9 1.511 ND 930
18 LS28 2 4 1 4.334 ND 931

52 of 124



CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

18 LS28 2 4 2 4.056 ND 932
18 LS28 2 4 3 3.805 ND 933
18 LS28 2 4 4 3.733 ND 934
18 LS28 2 4 5 4.288 ND 935
18 LS28 2 4 6 3.907 ND 936
18 LS28 2 4 7 1.319 ND 937
18 LS28 2 4 8 3.137 ND 938
18 LS28 2 4 9 2.446 ND 939
18 LS28 2 4 10 1.861 ND 940
28 LS28 2 1 1 2.673 ND 941
28 LS28 2 1 2 2.949 ND 942
28 LS28 2 1 3 2.339 ND 943
28 LS28 2 1 4 2.609 ND 944
28 LS28 2 1 5 4.470 ND 945
28 LS28 2 1 6 4.092 ND 946
28 LS28 2 1 7 4.773 ND 947
28 LS28 2 1 8 3.859 ND 948
28 LS28 2 1 9 3.526 ND 949
28 LS28 2 1 10 4.058 ND 950
28 LS28 2 2 1 3.444 ND 951
28 LS28 2 2 2 1.403 ND 952
28 LS28 2 2 3 1.316 ND 953
28 LS28 2 2 4 1.182 ND 954
28 LS28 2 2 5 3.165 ND 955
28 LS28 2 2 6 4.158 ND 956
28 LS28 2 2 7 3.307 ND 957
28 LS28 2 2 8 3.163 ND 958
28 LS28 2 2 9 3.681 ND 959
28 LS28 2 2 10 3.306 ND 960
28 LS28 2 2 11 4.530 ND 961
28 LS28 2 2 12 4.706 ND 962
28 LS28 2 3 1 3.099 ND 963
28 LS28 2 3 2 4.772 ND 964
28 LS28 2 3 3 2.008 ND 965
28 LS28 2 3 4 4.977 ND 966
28 LS28 2 3 5 1.678 ND 967
28 LS28 2 3 6 4.935 ND 968
28 LS28 2 3 7 1.528 ND 969
28 LS28 2 3 8 3.666 ND 970
28 LS28 2 3 9 2.783 ND 971
28 LS28 2 3 10 3.587 ND 972
28 LS28 2 4 1 4.308 ND 973
28 LS28 2 4 2 4.537 ND 974
28 LS28 2 4 3 3.353 ND 975
28 LS28 2 4 4 3.996 ND 976
28 LS28 2 4 5 4.279 ND 977
28 LS28 2 4 6 3.608 ND 978
28 LS28 2 4 7 2.352 ND 979
28 LS28 2 4 8 3.191 ND 980
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

28 LS28 2 4 9 3.588 ND 981
28 LS28 2 4 10 2.303 ND 982
33 LS28 2 1 1 2.899 ND 983
33 LS28 2 1 2 1.959 ND 984
33 LS28 2 1 3 1.574 ND 985
33 LS28 2 1 4 1.501 ND 986
33 LS28 2 1 5 3.998 ND 987
33 LS28 2 1 6 4.986 ND 988
33 LS28 2 1 7 2.933 ND 989
33 LS28 2 1 8 2.618 ND 990
33 LS28 2 1 9 2.537 ND 991
33 LS28 2 1 10 3.355 ND 992
33 LS28 2 2 1 1.539 ND 993
33 LS28 2 2 2 2.047 ND 994
33 LS28 2 2 3 2.074 ND 995
33 LS28 2 2 4 4.037 ND 996
33 LS28 2 2 5 5.012 ND 997
33 LS28 2 2 6 3.811 ND 998
33 LS28 2 2 7 3.537 ND 999
33 LS28 2 2 8 2.289 ND 1000
33 LS28 2 2 9 2.030 ND 1001
33 LS28 2 2 10 1.696 ND 1002
33 LS28 2 3 1 3.230 ND 1003
33 LS28 2 3 2 2.961 ND 1004
33 LS28 2 3 3 3.402 ND 1005
33 LS28 2 3 4 3.387 ND 1006
33 LS28 2 3 5 2.966 ND 1007
33 LS28 2 3 6 3.697 ND 1008
33 LS28 2 3 7 4.572 ND 1009
33 LS28 2 4 1 2.821 ND 1010
33 LS28 2 4 2 2.599 ND 1011
33 LS28 2 4 3 2.653 ND 1012
33 LS28 2 4 4 3.380 ND 1013
33 LS28 2 4 5 4.104 ND 1014
33 LS28 2 4 6 3.607 ND 1015
33 LS28 2 4 7 2.956 ND 1016
33 LS28 2 4 8 2.331 ND 1017
33 LS28 2 4 9 3.509 ND 1018
33 LS28 2 4 10 2.681 ND 1019
34 LS28 2 1 1 2.215 ND 1020
34 LS28 2 1 2 2.032 ND 1021
34 LS28 2 1 3 1.822 ND 1022
34 LS28 2 1 4 2.215 ND 1023
34 LS28 2 1 5 3.039 ND 1024
34 LS28 2 1 6 3.845 ND 1025
34 LS28 2 1 7 4.268 ND 1026
34 LS28 2 2 1 2.800 ND 1027
34 LS28 2 2 2 2.977 ND 1028
34 LS28 2 2 3 1.529 ND 1029
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

34 LS28 2 2 4 2.241 ND 1030
34 LS28 2 2 5 1.724 ND 1031
34 LS28 2 2 6 2.685 ND 1032
34 LS28 2 2 7 3.733 ND 1033
34 LS28 2 2 8 3.566 ND 1034
34 LS28 2 2 9 3.212 ND 1035
34 LS28 2 3 1 4.486 ND 1036
34 LS28 2 3 2 4.045 ND 1037
34 LS28 2 3 3 3.668 ND 1038
34 LS28 2 3 4 2.899 ND 1039
34 LS28 2 3 5 3.913 ND 1040
34 LS28 2 3 6 2.540 ND 1041
34 LS28 2 3 7 1.673 ND 1042
34 LS28 2 3 8 1.687 ND 1043
34 LS28 2 3 9 2.109 ND 1044
34 LS28 2 4 1 2.934 ND 1045
34 LS28 2 4 2 3.445 ND 1046
34 LS28 2 4 3 3.432 ND 1047
34 LS28 2 4 4 3.525 ND 1048
34 LS28 2 4 5 2.419 ND 1049
34 LS28 2 4 6 1.577 ND 1050
34 LS28 2 4 7 2.058 ND 1051
34 LS28 2 4 8 3.002 ND 1052
34 LS28 2 4 9 3.671 ND 1053
34 LS28 2 4 10 4.300 ND 1054
37 LS28 2 1 1 3.607 ND 1055
37 LS28 2 1 2 3.893 ND 1056
37 LS28 2 1 3 3.014 ND 1057
37 LS28 2 1 4 2.934 ND 1058
37 LS28 2 1 5 5.175 ND 1059
37 LS28 2 1 6 3.009 ND 1060
37 LS28 2 1 7 3.617 ND 1061
37 LS28 2 1 8 1.950 ND 1062
37 LS28 2 1 9 2.874 ND 1063
37 LS28 2 1 10 2.808 ND 1064
37 LS28 2 2 1 3.409 ND 1065
37 LS28 2 2 2 3.774 ND 1066
37 LS28 2 2 3 4.466 ND 1067
37 LS28 2 2 4 4.445 ND 1068
37 LS28 2 2 5 4.148 ND 1069
37 LS28 2 2 6 2.871 ND 1070
37 LS28 2 2 7 2.480 ND 1071
37 LS28 2 2 8 2.140 ND 1072
37 LS28 2 2 9 2.554 ND 1073
37 LS28 2 2 10 3.408 ND 1074
37 LS28 2 2 11 3.399 ND 1075
37 LS28 2 3 1 4.702 ND 1076
37 LS28 2 3 2 3.823 ND 1077
37 LS28 2 3 3 3.840 ND 1078
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

37 LS28 2 3 4 4.724 ND 1079
37 LS28 2 3 5 4.613 ND 1080
37 LS28 2 3 6 5.659 ND 1081
37 LS28 2 3 7 3.439 ND 1082
37 LS28 2 3 8 3.891 ND 1083
37 LS28 2 3 9 1.901 ND 1084
37 LS28 2 3 10 2.066 ND 1085
37 LS28 2 4 1 3.216 ND 1086
37 LS28 2 4 2 3.249 ND 1087
37 LS28 2 4 3 3.415 ND 1088
37 LS28 2 4 4 3.182 ND 1089
37 LS28 2 4 5 4.218 ND 1090
37 LS28 2 4 6 3.166 ND 1091
37 LS28 2 4 7 3.388 ND 1092
37 LS28 2 4 8 2.171 ND 1093
37 LS28 2 4 9 2.386 ND 1094
37 LS28 2 4 10 2.880 ND 1095
41 LS28 2 1 1 4.102 ND 1096
41 LS28 2 1 2 4.009 ND 1097
41 LS28 2 1 3 3.846 ND 1098
41 LS28 2 1 4 4.596 ND 1099
41 LS28 2 1 5 2.738 ND 1100
41 LS28 2 1 6 3.859 ND 1101
41 LS28 2 1 7 3.144 ND 1102
41 LS28 2 1 8 3.654 ND 1103
41 LS28 2 1 9 2.370 ND 1104
41 LS28 2 1 10 3.373 ND 1105
41 LS28 2 2 1 3.255 ND 1106
41 LS28 2 2 2 3.206 ND 1107
41 LS28 2 2 3 3.217 ND 1108
41 LS28 2 2 4 3.692 ND 1109
41 LS28 2 2 5 2.453 ND 1110
41 LS28 2 2 6 2.422 ND 1111
41 LS28 2 2 7 2.644 ND 1112
41 LS28 2 2 8 2.416 ND 1113
41 LS28 2 2 9 5.199 ND 1114
41 LS28 2 3 1 3.247 ND 1115
41 LS28 2 3 2 3.626 ND 1116
41 LS28 2 3 3 1.296 ND 1117
41 LS28 2 3 4 2.152 ND 1118
41 LS28 2 3 5 2.999 ND 1119
41 LS28 2 3 6 2.063 ND 1120
41 LS28 2 3 7 3.464 ND 1121
41 LS28 2 3 8 3.379 ND 1122
41 LS28 2 3 9 3.378 ND 1123
41 LS28 2 3 10 1.860 ND 1124
41 LS28 2 3 11 2.923 ND 1125
41 LS28 2 4 1 4.063 ND 1126
41 LS28 2 4 2 4.312 ND 1127
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

41 LS28 2 4 3 4.058 ND 1128
41 LS28 2 4 4 3.964 ND 1129
41 LS28 2 4 5 2.482 ND 1130
41 LS28 2 4 6 2.462 ND 1131
41 LS28 2 4 7 1.734 ND 1132
41 LS28 2 4 8 1.872 ND 1133
41 LS28 2 4 9 2.467 ND 1134
41 LS28 2 4 10 1.892 ND 1135
42 LS28 2 1 1 4.188 ND 1136
42 LS28 2 1 2 3.025 ND 1137
42 LS28 2 1 3 1.808 ND 1138
42 LS28 2 1 4 2.892 ND 1139
42 LS28 2 1 5 2.329 ND 1140
42 LS28 2 1 6 2.312 ND 1141
42 LS28 2 1 7 1.982 ND 1142
42 LS28 2 1 8 2.822 ND 1143
42 LS28 2 1 9 3.065 ND 1144
42 LS28 2 2 1 1.696 ND 1145
42 LS28 2 2 2 2.095 ND 1146
42 LS28 2 2 3 3.356 ND 1147
42 LS28 2 2 4 2.424 ND 1148
42 LS28 2 2 5 2.629 ND 1149
42 LS28 2 2 6 3.448 ND 1150
42 LS28 2 2 7 3.969 ND 1151
42 LS28 2 2 8 2.566 ND 1152
42 LS28 2 2 9 3.812 ND 1153
42 LS28 2 3 1 2.936 ND 1154
42 LS28 2 3 2 3.494 ND 1155
42 LS28 2 3 3 1.602 ND 1156
42 LS28 2 3 4 2.130 ND 1157
42 LS28 2 3 5 2.064 ND 1158
42 LS28 2 3 6 3.477 ND 1159
42 LS28 2 3 7 3.289 ND 1160
42 LS28 2 3 8 3.645 ND 1161
42 LS28 2 3 9 4.091 ND 1162
42 LS28 2 4 1 4.393 ND 1163
42 LS28 2 4 2 1.707 ND 1164
42 LS28 2 4 3 1.534 ND 1165
42 LS28 2 4 4 2.778 ND 1166
42 LS28 2 4 5 2.723 ND 1167
42 LS28 2 4 6 3.069 ND 1168
42 LS28 2 4 7 2.269 ND 1169
42 LS28 2 4 8 2.895 ND 1170
42 LS28 2 4 9 3.605 ND 1171
42 LS28 2 4 10 5.011 ND 1172
47 LS28 2 1 1 5.640 ND 1173
47 LS28 2 1 2 5.475 ND 1174
47 LS28 2 1 3 1.538 ND 1175
47 LS28 2 1 4 1.703 ND 1176
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

47 LS28 2 1 5 3.809 ND 1177
47 LS28 2 1 6 1.177 ND 1178
47 LS28 2 1 7 3.439 ND 1179
47 LS28 2 1 8 2.712 ND 1180
47 LS28 2 1 9 3.419 ND 1181
47 LS28 2 2 1 4.140 ND 1182
47 LS28 2 2 2 3.848 ND 1183
47 LS28 2 2 3 2.539 ND 1184
47 LS28 2 2 4 3.076 ND 1185
47 LS28 2 2 5 1.888 ND 1186
47 LS28 2 2 6 1.603 ND 1187
47 LS28 2 2 7 2.998 ND 1188
47 LS28 2 2 8 4.468 ND 1189
47 LS28 2 2 9 4.808 ND 1190
47 LS28 2 2 10 4.453 ND 1191
47 LS28 2 3 1 2.949 ND 1192
47 LS28 2 3 2 1.439 ND 1193
47 LS28 2 3 3 1.809 ND 1194
47 LS28 2 3 4 2.896 ND 1195
47 LS28 2 3 5 1.481 ND 1196
47 LS28 2 3 6 3.870 ND 1197
47 LS28 2 3 7 3.648 ND 1198
47 LS28 2 3 8 3.964 ND 1199
47 LS28 2 3 9 4.632 ND 1200
47 LS28 2 3 10 6.015 ND 1201
47 LS28 2 4 1 4.336 ND 1202
47 LS28 2 4 2 4.919 ND 1203
47 LS28 2 4 3 2.951 ND 1204
47 LS28 2 4 4 1.774 ND 1205
47 LS28 2 4 5 1.680 ND 1206
47 LS28 2 4 6 2.181 ND 1207
47 LS28 2 4 7 3.435 ND 1208
47 LS28 2 4 8 1.272 ND 1209
47 LS28 2 4 9 2.457 ND 1210
47 LS28 2 4 10 3.283 ND 1211
48 LS28 2 1 1 4.533 ND 1212
48 LS28 2 1 2 2.112 ND 1213
48 LS28 2 1 3 1.819 ND 1214
48 LS28 2 1 4 1.093 ND 1215
48 LS28 2 1 5 3.177 ND 1216
48 LS28 2 1 6 3.347 ND 1217
48 LS28 2 1 7 2.021 ND 1218
48 LS28 2 1 8 3.418 ND 1219
48 LS28 2 1 9 2.717 ND 1220
48 LS28 2 1 10 2.442 ND 1221
48 LS28 2 2 1 1.759 ND 1222
48 LS28 2 2 2 1.798 ND 1223
48 LS28 2 2 3 2.259 ND 1224
48 LS28 2 2 4 3.038 ND 1225
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

48 LS28 2 2 5 1.900 ND 1226
48 LS28 2 2 6 2.846 ND 1227
48 LS28 2 2 7 3.837 ND 1228
48 LS28 2 2 8 5.523 ND 1229
48 LS28 2 2 9 3.300 ND 1230
48 LS28 2 2 10 3.015 ND 1231
48 LS28 2 3 1 2.327 ND 1232
48 LS28 2 3 2 2.629 ND 1233
48 LS28 2 3 3 3.448 ND 1234
48 LS28 2 3 4 3.964 ND 1235
48 LS28 2 3 5 2.601 ND 1236
48 LS28 2 3 6 3.245 ND 1237
48 LS28 2 3 7 3.805 ND 1238
48 LS28 2 3 8 1.124 ND 1239
48 LS28 2 3 9 2.108 ND 1240
48 LS28 2 3 10 2.365 ND 1241
48 LS28 2 4 1 2.830 ND 1242
48 LS28 2 4 2 2.623 ND 1243
48 LS28 2 4 3 4.994 ND 1244
48 LS28 2 4 4 3.849 ND 1245
48 LS28 2 4 5 2.343 ND 1246
48 LS28 2 4 6 3.492 ND 1247
48 LS28 2 4 7 2.317 ND 1248
48 LS28 2 4 8 3.527 ND 1249
48 LS28 2 4 9 3.080 ND 1250
48 LS28 2 4 10 1.874 ND 1251
48 LS28 2 4 11 3.791 ND 1252
53 LS28 2 1 1 2.099 ND 1253
53 LS28 2 1 2 2.116 ND 1254
53 LS28 2 1 3 2.790 ND 1255
53 LS28 2 1 4 1.757 ND 1256
53 LS28 2 1 5 3.756 ND 1257
53 LS28 2 1 6 2.733 ND 1258
53 LS28 2 1 7 4.175 ND 1259
53 LS28 2 2 1 5.299 ND 1260
53 LS28 2 2 2 4.813 ND 1261
53 LS28 2 2 3 1.243 ND 1262
53 LS28 2 2 4 2.278 ND 1263
53 LS28 2 2 5 4.525 ND 1264
53 LS28 2 2 6 3.487 ND 1265
53 LS28 2 2 7 3.705 ND 1266
53 LS28 2 3 1 3.359 ND 1267
53 LS28 2 3 2 4.108 ND 1268
53 LS28 2 3 3 5.761 ND 1269
53 LS28 2 3 4 5.090 ND 1270
53 LS28 2 3 5 1.064 ND 1271
53 LS28 2 3 6 1.555 ND 1272
53 LS28 2 3 7 2.242 ND 1273
53 LS28 2 3 8 1.985 ND 1274
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

53 LS28 2 3 9 2.961 ND 1275
53 LS28 2 3 10 2.931 ND 1276
53 LS28 2 4 1 2.789 ND 1277
53 LS28 2 4 2 3.195 ND 1278
53 LS28 2 4 3 2.755 ND 1279
53 LS28 2 4 4 2.921 ND 1280
53 LS28 2 4 5 1.189 ND 1281
53 LS28 2 4 6 2.695 ND 1282
53 LS28 2 4 7 2.199 ND 1283
53 LS28 2 4 8 5.428 ND 1284
53 LS28 2 4 9 4.408 ND 1285
59 LS28 2 1 1 2.134 ND 1286
59 LS28 2 1 2 2.972 ND 1287
59 LS28 2 1 3 1.535 ND 1288
59 LS28 2 1 4 1.495 ND 1289
59 LS28 2 1 5 1.796 ND 1290
59 LS28 2 1 6 2.625 ND 1291
59 LS28 2 1 7 2.344 ND 1292
59 LS28 2 1 8 3.395 ND 1293
59 LS28 2 2 1 1.221 ND 1294
59 LS28 2 2 2 2.499 ND 1295
59 LS28 2 2 3 4.096 ND 1296
59 LS28 2 2 4 2.351 ND 1297
59 LS28 2 2 5 2.385 ND 1298
59 LS28 2 2 6 3.544 ND 1299
59 LS28 2 2 7 2.081 ND 1300
59 LS28 2 3 1 1.824 ND 1301
59 LS28 2 3 2 1.364 ND 1302
59 LS28 2 3 3 1.588 ND 1303
59 LS28 2 3 4 2.445 ND 1304
59 LS28 2 3 5 2.760 ND 1305
59 LS28 2 3 6 1.545 ND 1306
59 LS28 2 3 7 2.247 ND 1307
59 LS28 2 3 8 3.587 ND 1308
59 LS28 2 4 1 3.113 ND 1309
59 LS28 2 4 2 2.686 ND 1310
59 LS28 2 4 3 2.084 ND 1311
59 LS28 2 4 4 2.339 ND 1312
59 LS28 2 4 5 1.978 ND 1313
59 LS28 2 4 6 2.991 ND 1314
59 LS28 2 4 7 3.141 ND 1315
59 LS28 2 4 8 3.103 ND 1316
59 LS28 2 4 9 4.924 ND 1317
60 LS28 2 1 1 2.801 ND 1318
60 LS28 2 1 2 2.948 ND 1319
60 LS28 2 1 3 3.749 ND 1320
60 LS28 2 1 4 3.416 ND 1321
60 LS28 2 1 5 3.432 ND 1322
60 LS28 2 1 6 2.514 ND 1323
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

60 LS28 2 1 7 3.323 ND 1324
60 LS28 2 1 8 3.935 ND 1325
60 LS28 2 1 9 3.962 ND 1326
60 LS28 2 1 10 5.051 ND 1327
60 LS28 2 2 1 1.602 ND 1328
60 LS28 2 2 2 2.275 ND 1329
60 LS28 2 2 3 4.489 ND 1330
60 LS28 2 2 4 3.035 ND 1331
60 LS28 2 2 5 2.425 ND 1332
60 LS28 2 2 6 3.744 ND 1333
60 LS28 2 2 7 3.694 ND 1334
60 LS28 2 2 8 3.676 ND 1335
60 LS28 2 2 9 3.789 ND 1336
60 LS28 2 2 10 3.855 ND 1337
60 LS28 2 3 1 4.908 ND 1338
60 LS28 2 3 2 3.747 ND 1339
60 LS28 2 3 3 2.508 ND 1340
60 LS28 2 3 4 1.727 ND 1341
60 LS28 2 3 5 2.846 ND 1342
60 LS28 2 3 6 1.807 ND 1343
60 LS28 2 3 7 1.133 ND 1344
60 LS28 2 3 8 3.515 ND 1345
60 LS28 2 3 9 4.183 ND 1346
60 LS28 2 3 10 3.445 ND 1347
60 LS28 2 4 1 5.038 ND 1348
60 LS28 2 4 2 4.285 ND 1349
60 LS28 2 4 3 3.593 ND 1350
60 LS28 2 4 4 4.312 ND 1351
60 LS28 2 4 5 1.686 ND 1352
60 LS28 2 4 6 2.524 ND 1353
60 LS28 2 4 7 2.655 ND 1354
60 LS28 2 4 8 3.946 ND 1355
60 LS28 2 4 9 4.034 ND 1356
60 LS28 2 4 10 2.915 ND 1357
62 LS28 2 1 1 2.395 ND 1358
62 LS28 2 1 2 1.609 ND 1359
62 LS28 2 1 3 3.271 ND 1360
62 LS28 2 1 4 2.227 ND 1361
62 LS28 2 1 5 3.614 ND 1362
62 LS28 2 1 6 2.027 ND 1363
62 LS28 2 1 7 2.283 ND 1364
62 LS28 2 1 8 3.096 ND 1365
62 LS28 2 1 9 1.472 ND 1366
62 LS28 2 1 10 1.512 ND 1367
62 LS28 2 2 1 3.802 ND 1368
62 LS28 2 2 2 4.358 ND 1369
62 LS28 2 2 3 3.252 ND 1370
62 LS28 2 2 4 2.585 ND 1371
62 LS28 2 2 5 2.421 ND 1372
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

62 LS28 2 2 6 2.386 ND 1373
62 LS28 2 2 7 3.045 ND 1374
62 LS28 2 2 8 2.817 ND 1375
62 LS28 2 2 9 3.971 ND 1376
62 LS28 2 2 10 4.719 ND 1377
62 LS28 2 3 1 3.061 ND 1378
62 LS28 2 3 2 2.862 ND 1379
62 LS28 2 3 3 3.393 ND 1380
62 LS28 2 3 4 3.663 ND 1381
62 LS28 2 3 5 2.589 ND 1382
62 LS28 2 3 6 4.005 ND 1383
62 LS28 2 3 7 3.447 ND 1384
62 LS28 2 3 8 2.964 ND 1385
62 LS28 2 3 9 4.053 ND 1386
62 LS28 2 3 10 4.307 ND 1387
62 LS28 2 4 1 3.685 ND 1388
62 LS28 2 4 2 2.219 ND 1389
62 LS28 2 4 3 2.639 ND 1390
62 LS28 2 4 4 3.295 ND 1391
62 LS28 2 4 5 4.818 ND 1392
62 LS28 2 4 6 3.366 ND 1393
62 LS28 2 4 7 3.069 ND 1394
62 LS28 2 4 8 2.802 ND 1395
62 LS28 2 4 9 4.455 ND 1396
63 LS28 2 1 1 3.985 ND 1397
63 LS28 2 1 2 4.089 ND 1398
63 LS28 2 1 3 2.715 ND 1399
63 LS28 2 1 4 2.420 ND 1400
63 LS28 2 1 5 2.827 ND 1401
63 LS28 2 1 6 2.538 ND 1402
63 LS28 2 1 7 2.947 ND 1403
63 LS28 2 1 8 2.354 ND 1404
63 LS28 2 1 9 4.023 ND 1405
63 LS28 2 2 1 4.223 ND 1406
63 LS28 2 2 2 1.342 ND 1407
63 LS28 2 2 3 1.256 ND 1408
63 LS28 2 2 4 1.489 ND 1409
63 LS28 2 2 5 1.615 ND 1410
63 LS28 2 2 6 1.491 ND 1411
63 LS28 2 2 7 1.611 ND 1412
63 LS28 2 2 8 3.107 ND 1413
63 LS28 2 2 9 4.204 ND 1414
63 LS28 2 3 1 3.258 ND 1415
63 LS28 2 3 2 1.262 ND 1416
63 LS28 2 3 3 1.373 ND 1417
63 LS28 2 3 4 4.798 ND 1418
63 LS28 2 3 5 1.431 ND 1419
63 LS28 2 3 6 1.644 ND 1420
63 LS28 2 3 7 2.518 ND 1421
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

63 LS28 2 3 8 2.477 ND 1422
63 LS28 2 3 9 3.087 ND 1423
63 LS28 2 4 1 4.236 ND 1424
63 LS28 2 4 2 2.546 ND 1425
63 LS28 2 4 3 2.211 ND 1426
63 LS28 2 4 4 2.260 ND 1427
63 LS28 2 4 5 2.889 ND 1428
63 LS28 2 4 6 1.455 ND 1429
63 LS28 2 4 7 2.039 ND 1430
64 LS28 2 1 1 3.343 ND 1431
64 LS28 2 1 2 2.531 ND 1432
64 LS28 2 1 3 1.974 ND 1433
64 LS28 2 1 4 3.562 ND 1434
64 LS28 2 1 5 3.604 ND 1435
64 LS28 2 1 6 2.149 ND 1436
64 LS28 2 1 7 2.350 ND 1437
64 LS28 2 1 8 3.865 ND 1438
64 LS28 2 1 9 4.230 ND 1439
64 LS28 2 2 1 3.289 ND 1440
64 LS28 2 2 2 3.202 ND 1441
64 LS28 2 2 3 4.558 ND 1442
64 LS28 2 2 4 3.718 ND 1443
64 LS28 2 2 5 3.499 ND 1444
64 LS28 2 2 6 3.940 ND 1445
64 LS28 2 2 7 5.242 ND 1446
64 LS28 2 2 8 1.708 ND 1447
64 LS28 2 2 9 2.262 ND 1448
64 LS28 2 3 1 3.275 ND 1449
64 LS28 2 3 2 3.298 ND 1450
64 LS28 2 3 3 2.231 ND 1451
64 LS28 2 3 4 4.842 ND 1452
64 LS28 2 3 5 4.786 ND 1453
64 LS28 2 3 6 4.131 ND 1454
64 LS28 2 3 7 3.370 ND 1455
64 LS28 2 4 1 3.864 ND 1456
64 LS28 2 4 2 4.418 ND 1457
64 LS28 2 4 3 4.127 ND 1458
64 LS28 2 4 4 4.688 ND 1459
64 LS28 2 4 5 3.669 ND 1460
64 LS28 2 4 6 3.212 ND 1461
64 LS28 2 4 7 1.979 ND 1462
64 LS28 2 4 8 2.471 ND 1463
64 LS28 2 4 9 2.737 ND 1464
64 LS28 2 4 10 2.850 ND 1465
69 LS28 2 1 1 3.095 ND 1466
69 LS28 2 1 2 2.808 ND 1467
69 LS28 2 1 3 4.774 ND 1468
69 LS28 2 1 4 4.525 ND 1469
69 LS28 2 1 5 3.485 ND 1470
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

69 LS28 2 1 6 2.145 ND 1471
69 LS28 2 1 7 3.387 ND 1472
69 LS28 2 1 8 4.185 ND 1473
69 LS28 2 2 1 2.877 ND 1474
69 LS28 2 2 2 3.475 ND 1475
69 LS28 2 2 3 3.848 ND 1476
69 LS28 2 2 4 4.026 ND 1477
69 LS28 2 2 5 3.311 ND 1478
69 LS28 2 2 6 2.981 ND 1479
69 LS28 2 2 7 3.328 ND 1480
69 LS28 2 2 8 2.187 ND 1481
69 LS28 2 2 9 2.849 ND 1482
69 LS28 2 3 1 4.963 ND 1483
69 LS28 2 3 2 5.016 ND 1484
69 LS28 2 3 3 2.908 ND 1485
69 LS28 2 3 4 1.302 ND 1486
69 LS28 2 3 5 1.623 ND 1487
69 LS28 2 3 6 2.843 ND 1488
69 LS28 2 3 7 3.700 ND 1489
69 LS28 2 3 8 4.273 ND 1490
69 LS28 2 3 9 3.986 ND 1491
69 LS28 2 3 10 3.211 ND 1492
69 LS28 2 3 11 3.053 ND 1493
69 LS28 2 4 1 2.745 ND 1494
69 LS28 2 4 2 2.421 ND 1495
69 LS28 2 4 3 2.043 ND 1496
69 LS28 2 4 4 2.105 ND 1497
69 LS28 2 4 5 3.657 ND 1498
69 LS28 2 4 6 4.048 ND 1499
69 LS28 2 4 7 2.998 ND 1500
69 LS28 2 4 8 3.690 ND 1501
69 LS28 2 4 9 4.332 ND 1502
69 LS28 2 4 10 4.332 ND 1503
72 LS28 2 1 1 3.313 ND 1504
72 LS28 2 1 2 3.467 ND 1505
72 LS28 2 1 3 2.523 ND 1506
72 LS28 2 1 4 2.433 ND 1507
72 LS28 2 1 5 4.422 ND 1508
72 LS28 2 1 6 3.330 ND 1509
72 LS28 2 1 7 3.839 ND 1510
72 LS28 2 1 8 4.349 ND 1511
72 LS28 2 1 9 3.650 ND 1512
72 LS28 2 2 1 3.568 ND 1513
72 LS28 2 2 2 4.451 ND 1514
72 LS28 2 2 3 3.072 ND 1515
72 LS28 2 2 4 1.636 ND 1516
72 LS28 2 2 5 2.040 ND 1517
72 LS28 2 2 6 2.833 ND 1518
72 LS28 2 2 7 2.592 ND 1519
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

72 LS28 2 2 8 3.750 ND 1520
72 LS28 2 2 9 4.872 ND 1521
72 LS28 2 3 1 2.903 ND 1522
72 LS28 2 3 2 3.055 ND 1523
72 LS28 2 3 3 1.656 ND 1524
72 LS28 2 3 4 3.767 ND 1525
72 LS28 2 3 5 1.362 ND 1526
72 LS28 2 3 6 2.568 ND 1527
72 LS28 2 3 7 2.381 ND 1528
72 LS28 2 3 8 3.582 ND 1529
72 LS28 2 3 9 3.173 ND 1530
72 LS28 2 4 1 3.853 ND 1531
72 LS28 2 4 2 3.292 ND 1532
72 LS28 2 4 3 3.978 ND 1533
72 LS28 2 4 4 3.909 ND 1534
72 LS28 2 4 5 4.341 ND 1535
72 LS28 2 4 6 3.597 ND 1536
72 LS28 2 4 7 1.385 ND 1537
72 LS28 2 4 8 3.030 ND 1538
72 LS28 2 4 9 1.976 ND 1539

104 LS28 2 1 1 1.540 ND 1540
104 LS28 2 1 2 2.724 ND 1541
104 LS28 2 1 3 3.231 ND 1542
104 LS28 2 1 4 2.743 ND 1543
104 LS28 2 1 5 4.216 ND 1544
104 LS28 2 1 6 4.329 ND 1545
104 LS28 2 1 7 3.806 ND 1546
104 LS28 2 1 8 3.514 ND 1547
104 LS28 2 1 9 3.916 ND 1548
104 LS28 2 1 10 4.229 ND 1549
104 LS28 2 2 1 4.659 ND 1550
104 LS28 2 2 2 3.634 ND 1551
104 LS28 2 2 3 3.952 ND 1552
104 LS28 2 2 4 4.205 ND 1553
104 LS28 2 2 5 4.117 ND 1554
104 LS28 2 2 6 3.542 ND 1555
104 LS28 2 2 7 3.431 ND 1556
104 LS28 2 2 8 2.901 ND 1557
104 LS28 2 2 9 1.790 ND 1558
104 LS28 2 2 10 2.745 ND 1559
104 LS28 2 3 1 4.153 ND 1560
104 LS28 2 3 2 3.593 ND 1561
104 LS28 2 3 3 3.871 ND 1562
104 LS28 2 3 4 3.661 ND 1563
104 LS28 2 3 5 3.216 ND 1564
104 LS28 2 3 6 4.894 ND 1565
104 LS28 2 3 7 1.460 ND 1566
104 LS28 2 3 8 2.444 ND 1567
104 LS28 2 3 9 1.492 ND 1568
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

104 LS28 2 3 10 3.053 ND 1569
104 LS28 2 4 1 3.371 ND 1570
104 LS28 2 4 2 3.689 ND 1571
104 LS28 2 4 3 1.294 ND 1572
104 LS28 2 4 4 1.520 ND 1573
104 LS28 2 4 5 4.020 ND 1574
104 LS28 2 4 6 3.079 ND 1575
104 LS28 2 4 7 2.858 ND 1576
104 LS28 2 4 8 2.941 ND 1577
104 LS28 2 4 9 3.317 ND 1578
104 LS28 2 4 10 4.723 ND 1579
130 LS28 2 1 1 5.536 ND 1580
130 LS28 2 1 2 1.363 ND 1581
130 LS28 2 1 3 1.811 ND 1582
130 LS28 2 1 4 4.429 ND 1583
130 LS28 2 1 5 5.054 ND 1584
130 LS28 2 1 6 4.937 ND 1585
130 LS28 2 1 7 1.227 ND 1586
130 LS28 2 1 8 1.719 ND 1587
130 LS28 2 1 9 2.510 ND 1588
130 LS28 2 1 10 1.202 ND 1589
130 LS28 2 2 1 4.153 ND 1590
130 LS28 2 2 2 2.570 ND 1591
130 LS28 2 2 3 4.502 ND 1592
130 LS28 2 2 4 1.799 ND 1593
130 LS28 2 2 5 4.584 ND 1594
130 LS28 2 2 6 3.688 ND 1595
130 LS28 2 2 7 5.134 ND 1596
130 LS28 2 2 8 5.172 ND 1597
130 LS28 2 3 1 4.370 ND 1598
130 LS28 2 3 2 3.937 ND 1599
130 LS28 2 3 3 4.877 ND 1600
130 LS28 2 3 4 4.143 ND 1601
130 LS28 2 3 5 4.213 ND 1602
130 LS28 2 3 6 2.019 ND 1603
130 LS28 2 3 7 1.803 ND 1604
130 LS28 2 3 8 3.161 ND 1605
130 LS28 2 3 9 4.555 ND 1606
130 LS28 2 3 10 3.740 ND 1607
130 LS28 2 4 1 4.031 ND 1608
130 LS28 2 4 2 4.676 ND 1609
130 LS28 2 4 3 5.685 ND 1610
130 LS28 2 4 4 1.220 ND 1611
130 LS28 2 4 5 1.704 ND 1612
130 LS28 2 4 6 1.667 ND 1613
130 LS28 2 4 7 2.264 ND 1614
130 LS28 2 4 8 1.626 ND 1615
130 LS28 2 4 9 4.285 ND 1616
130 LS28 2 4 10 3.037 ND 1617
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

130 LS28 2 4 11 3.567 ND 1618
130 LS28 2 4 12 3.809 ND 1619
WB LS28 2 1 1 3.445 ND 1620
WB LS28 2 1 2 4.136 ND 1621
WB LS28 2 1 3 2.670 ND 1622
WB LS28 2 1 4 3.086 ND 1623
WB LS28 2 1 5 2.015 ND 1624
WB LS28 2 1 6 2.304 ND 1625
WB LS28 2 1 7 3.535 ND 1626
WB LS28 2 1 8 1.302 ND 1627
WB LS28 2 1 9 1.998 ND 1628
WB LS28 2 1 10 2.593 ND 1629
WB LS28 2 2 1 1.487 ND 1630
WB LS28 2 2 2 3.303 ND 1631
WB LS28 2 2 3 3.356 ND 1632
WB LS28 2 2 4 3.423 ND 1633
WB LS28 2 2 5 3.148 ND 1634
WB LS28 2 2 6 5.184 ND 1635
WB LS28 2 2 7 4.052 ND 1636
WB LS28 2 2 8 2.234 ND 1637
WB LS28 2 2 9 3.867 ND 1638
WB LS28 2 2 10 4.326 ND 1639
WB LS28 2 3 1 3.955 ND 1640
WB LS28 2 3 2 4.647 ND 1641
WB LS28 2 3 3 2.901 ND 1642
WB LS28 2 3 4 1.340 ND 1643
WB LS28 2 3 5 4.226 ND 1644
WB LS28 2 3 6 3.745 ND 1645
WB LS28 2 3 7 4.102 ND 1646
WB LS28 2 3 8 2.233 ND 1647
WB LS28 2 3 9 2.992 ND 1648
WB LS28 2 3 10 2.732 ND 1649
WB LS28 2 4 1 3.203 ND 1650
WB LS28 2 4 2 1.253 ND 1651
WB LS28 2 4 3 1.776 ND 1652
WB LS28 2 4 4 3.697 ND 1653
WB LS28 2 4 5 4.302 ND 1654
WB LS28 2 4 6 4.887 ND 1655
WB LS28 2 4 7 4.902 ND 1656
WB LS28 2 4 8 2.408 ND 1657
WB LS28 2 4 9 3.218 ND 1658

Archive LS28 2 NA 1 1.383 ND 1659
Archive LS28 2 NA 2 1.117 ND 1660
Archive LS28 2 NA 3 1.905 ND 1661
Archive LS28 2 NA 4 1.410 ND 1662
Archive LS28 2 NA 5 3.127 ND 1663
Archive LS28 2 NA 6 1.922 ND 1664
Archive LS28 2 NA 7 1.534 ND 1665
Archive LS28 2 NA 8 1.835 ND 1666
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

Archive LS28 2 NA 9 2.126 ND 1667
Archive LS28 2 NA 10 1.749 ND 1668
Archive LS28 2 NA 11 2.834 ND 1669
Archive LS28 2 NA 12 0.993 ND 1670
Archive LS28 2 NA 13 1.127 ND 1671
Archive LS28 2 NA 14 2.970 ND 1672
Archive LS28 2 NA 15 1.298 ND 1673
Archive LS28 2 NA 16 3.563 ND 1674
Archive LS28 2 NA 17 2.653 ND 1675
Archive LS28 2 NA 18 3.229 ND 1676
Archive LS28 2 NA 19 1.060 ND 1677
Archive LS28 2 NA 20 3.387 ND 1678
Archive HA28 1 1 1 1.058 0.004 1679
Archive HA28 1 1 2 1.227 0.007 1680
Archive HA28 1 1 3 1.123 0.005 1681
Archive HA28 1 1 4 1.795 0.024 1682
Archive HA28 1 1 5 0.963 0.003 1683
Archive HA28 1 1 6 1.210 0.006 1684
Archive HA28 1 1 7 1.579 0.016 1685
Archive HA28 1 1 8 1.524 0.014 1686
Archive HA28 1 1 9 1.327 0.009 1687
Archive HA28 1 1 10 1.360 0.009 1688
Archive HA28 1 1 11 1.607 0.017 1689
Archive HA28 1 1 12 1.125 0.005 1690
Archive HA28 1 1 13 0.946 0.003 1691
Archive HA28 1 1 14 1.117 0.005 1692
Archive HA28 1 1 15 0.893 0.002 1693
Archive HA28 1 1 16 1.006 0.003 1694
Archive HA28 1 1 17 0.858 0.002 1695
Archive HA28 1 1 18 0.677 0.001 1696
Archive HA28 1 1 19 0.884 0.002 1697
Archive HA28 1 1 20 1.300 0.008 1698
Archive HA28 1 1 21 1.737 0.022 1699

1 HA28 1 1 1 3.621 0.229 1700
1 HA28 1 1 2 3.530 0.211 1701
1 HA28 1 1 3 4.568 0.473 1702
1 HA28 1 1 4 3.810 0.269 1703
1 HA28 1 1 5 4.027 0.319 1704
1 HA28 1 1 6 4.055 0.326 1705
1 HA28 1 1 7 3.215 0.157 1706
1 HA28 1 1 8 4.071 0.330 1707
1 HA28 1 1 9 3.588 0.222 1708
1 HA28 1 2 1 4.942 0.604 1709
1 HA28 1 2 2 4.964 0.613 1710
1 HA28 1 2 3 4.738 0.530 1711
1 HA28 1 2 4 3.830 0.273 1712
1 HA28 1 2 5 4.182 0.359 1713
1 HA28 1 2 6 3.630 0.231 1714
1 HA28 1 2 7 4.320 0.398 1715

68 of 124



CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

1 HA28 1 2 8 4.262 0.381 1716
1 HA28 1 2 9 4.106 0.339 1717
1 HA28 1 2 10 3.957 0.302 1718
1 HA28 1 3 1 4.325 0.399 1719
1 HA28 1 3 2 3.942 0.299 1720
1 HA28 1 3 3 4.471 0.443 1721
1 HA28 1 3 4 3.935 0.297 1722
1 HA28 1 3 5 3.991 0.311 1723
1 HA28 1 3 6 3.875 0.283 1724
1 HA28 1 3 7 4.187 0.361 1725
1 HA28 1 3 8 4.066 0.329 1726
1 HA28 1 3 9 4.092 0.336 1727
1 HA28 1 4 1 3.870 0.282 1728
1 HA28 1 4 2 4.193 0.362 1729
1 HA28 1 4 3 4.069 0.330 1730
1 HA28 1 4 4 4.131 0.346 1731
1 HA28 1 4 5 4.377 0.414 1732
1 HA28 1 4 6 4.492 0.449 1733
1 HA28 1 4 7 4.145 0.350 1734
1 HA28 1 4 8 3.641 0.233 1735
1 HA28 1 4 9 4.336 0.402 1736

10 HA28 1 1 1 4.908 0.592 1737
10 HA28 1 1 2 4.125 0.344 1738
10 HA28 1 1 3 3.968 0.305 1739
10 HA28 1 1 4 3.927 0.295 1740
10 HA28 1 1 5 3.975 0.307 1741
10 HA28 1 1 6 4.245 0.377 1742
10 HA28 1 1 7 4.703 0.518 1743
10 HA28 1 1 8 4.151 0.351 1744
10 HA28 1 1 9 4.802 0.553 1745
10 HA28 1 1 10 3.763 0.258 1746
10 HA28 1 2 1 4.719 0.524 1747
10 HA28 1 2 2 4.333 0.402 1748
10 HA28 1 2 3 4.220 0.370 1749
10 HA28 1 2 4 4.674 0.508 1750
10 HA28 1 2 5 4.798 0.551 1751
10 HA28 1 2 6 4.212 0.368 1752
10 HA28 1 2 7 4.061 0.328 1753
10 HA28 1 2 8 3.467 0.200 1754
10 HA28 1 2 9 4.511 0.455 1755
10 HA28 1 2 10 3.793 0.265 1756
10 HA28 1 3 1 4.304 0.393 1757
10 HA28 1 3 2 3.985 0.309 1758
10 HA28 1 3 3 3.156 0.148 1759
10 HA28 1 3 4 3.859 0.280 1760
10 HA28 1 3 5 4.716 0.523 1761
10 HA28 1 3 6 3.458 0.198 1762
10 HA28 1 3 7 3.578 0.220 1763
10 HA28 1 3 8 4.709 0.520 1764
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

10 HA28 1 3 9 4.230 0.372 1765
10 HA28 1 4 1 4.248 0.377 1766
10 HA28 1 4 2 3.432 0.193 1767
10 HA28 1 4 3 3.908 0.291 1768
10 HA28 1 4 4 4.399 0.421 1769
10 HA28 1 4 5 4.220 0.370 1770
10 HA28 1 4 6 4.544 0.466 1771
10 HA28 1 4 7 4.468 0.442 1772
11 HA28 1 1 1 3.827 0.272 1773
11 HA28 1 1 2 3.798 0.266 1774
11 HA28 1 1 3 3.995 0.312 1775
11 HA28 1 1 4 3.874 0.283 1776
11 HA28 1 1 5 3.421 0.191 1777
11 HA28 1 1 6 4.493 0.450 1778
11 HA28 1 1 7 3.564 0.218 1779
11 HA28 1 1 8 3.951 0.301 1780
11 HA28 1 2 1 3.708 0.247 1781
11 HA28 1 2 2 4.363 0.410 1782
11 HA28 1 2 3 3.676 0.240 1783
11 HA28 1 2 4 3.413 0.190 1784
11 HA28 1 2 5 3.838 0.275 1785
11 HA28 1 2 6 3.898 0.288 1786
11 HA28 1 2 7 3.431 0.193 1787
11 HA28 1 3 1 4.064 0.329 1788
11 HA28 1 3 2 3.920 0.294 1789
11 HA28 1 3 3 3.500 0.206 1790
11 HA28 1 3 4 3.352 0.180 1791
11 HA28 1 3 5 4.358 0.409 1792
11 HA28 1 3 6 3.550 0.215 1793
11 HA28 1 3 7 3.136 0.145 1794
11 HA28 1 3 8 4.106 0.339 1795
11 HA28 1 3 9 3.799 0.266 1796
11 HA28 1 4 1 4.038 0.322 1797
11 HA28 1 4 2 3.556 0.216 1798
11 HA28 1 4 3 3.352 0.180 1799
11 HA28 1 4 4 3.809 0.268 1800
11 HA28 1 4 5 3.913 0.292 1801
11 HA28 1 4 6 3.742 0.254 1802
11 HA28 1 4 7 3.842 0.276 1803
11 HA28 1 4 8 3.285 0.168 1804
11 HA28 1 4 9 3.870 0.282 1805
11 HA28 1 4 10 3.927 0.295 1806
11 HA28 1 4 11 4.204 0.365 1807
25 HA28 1 1 1 4.412 0.425 1808
25 HA28 1 1 2 4.463 0.440 1809
25 HA28 1 1 3 4.430 0.430 1810
25 HA28 1 1 4 4.426 0.429 1811
25 HA28 1 1 5 4.550 0.468 1812
25 HA28 1 1 6 4.560 0.471 1813
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

25 HA28 1 1 7 4.789 0.548 1814
25 HA28 1 1 8 4.271 0.384 1815
25 HA28 1 2 1 5.242 0.726 1816
25 HA28 1 2 2 4.680 0.510 1817
25 HA28 1 2 3 4.056 0.327 1818
25 HA28 1 2 4 4.238 0.375 1819
25 HA28 1 2 5 3.397 0.187 1820
25 HA28 1 2 6 4.644 0.498 1821
25 HA28 1 2 7 4.164 0.355 1822
25 HA28 1 2 8 3.494 0.205 1823
25 HA28 1 2 10 4.614 0.488 1824
25 HA28 1 2 11 4.627 0.493 1825
25 HA28 1 3 1 4.423 0.428 1826
25 HA28 1 3 2 5.032 0.639 1827
25 HA28 1 3 3 4.035 0.321 1828
25 HA28 1 3 4 4.393 0.419 1829
25 HA28 1 3 5 4.524 0.459 1830
25 HA28 1 3 6 4.602 0.484 1831
25 HA28 1 3 7 4.225 0.371 1832
25 HA28 1 3 8 4.746 0.533 1833
25 HA28 1 3 9 4.684 0.512 1834
25 HA28 1 3 10 4.852 0.571 1835
25 HA28 1 4 1 3.894 0.288 1836
25 HA28 1 4 2 4.838 0.566 1837
25 HA28 1 4 3 4.378 0.415 1838
25 HA28 1 4 4 4.648 0.500 1839
25 HA28 1 4 5 4.609 0.487 1840
25 HA28 1 4 6 3.705 0.246 1841
25 HA28 1 4 7 3.806 0.268 1842
25 HA28 1 4 8 4.531 0.462 1843
25 HA28 1 4 9 4.729 0.527 1844
25 HA28 1 4 10 4.235 0.374 1845
26 HA28 1 1 1 5.418 0.804 1846
26 HA28 1 1 2 5.455 0.821 1847
26 HA28 1 1 3 4.398 0.421 1848
26 HA28 1 1 4 5.821 1.003 1849
26 HA28 1 1 5 5.201 0.708 1850
26 HA28 1 1 6 5.331 0.765 1851
26 HA28 1 1 7 4.752 0.535 1852
26 HA28 1 1 8 5.268 0.737 1853
26 HA28 1 1 9 4.395 0.420 1854
26 HA28 1 1 10 4.567 0.473 1855
26 HA28 1 2 1 4.864 0.575 1856
26 HA28 1 2 2 4.457 0.438 1857
26 HA28 1 2 3 5.262 0.734 1858
26 HA28 1 2 4 5.478 0.832 1859
26 HA28 1 2 5 4.967 0.614 1860
26 HA28 1 2 6 4.959 0.611 1861
26 HA28 1 2 7 4.635 0.495 1862
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

26 HA28 1 2 8 5.251 0.730 1863
26 HA28 1 2 9 4.836 0.565 1864
26 HA28 1 2 10 5.031 0.639 1865
26 HA28 1 3 1 4.538 0.464 1866
26 HA28 1 3 2 4.964 0.613 1867
26 HA28 1 3 3 4.737 0.530 1868
26 HA28 1 3 4 5.237 0.724 1869
26 HA28 1 3 5 5.000 0.627 1870
26 HA28 1 3 6 5.415 0.802 1871
26 HA28 1 3 7 4.784 0.546 1872
26 HA28 1 3 8 5.309 0.755 1873
26 HA28 1 3 9 5.233 0.722 1874
26 HA28 1 3 10 5.243 0.726 1875
26 HA28 1 4 1 4.596 0.482 1876
26 HA28 1 4 2 5.127 0.677 1877
26 HA28 1 4 3 5.218 0.715 1878
26 HA28 1 4 4 5.107 0.669 1879
26 HA28 1 4 5 4.713 0.522 1880
26 HA28 1 4 6 4.701 0.518 1881
26 HA28 1 4 7 4.968 0.614 1882
26 HA28 1 4 8 4.511 0.455 1883
36 HA28 1 1 1 3.824 0.272 1884
36 HA28 1 1 2 3.654 0.236 1885
36 HA28 1 1 3 3.822 0.271 1886
36 HA28 1 1 4 4.107 0.340 1887
36 HA28 1 1 5 5.034 0.640 1888
36 HA28 1 1 6 3.302 0.171 1889
36 HA28 1 1 7 4.266 0.382 1890
36 HA28 1 1 8 4.793 0.550 1891
36 HA28 1 2 1 4.294 0.390 1892
36 HA28 1 2 2 4.792 0.549 1893
36 HA28 1 2 3 4.583 0.478 1894
36 HA28 1 2 4 4.204 0.365 1895
36 HA28 1 2 5 5.226 0.719 1896
36 HA28 1 3 1 3.481 0.202 1897
36 HA28 1 3 2 4.538 0.464 1898
36 HA28 1 3 3 4.031 0.320 1899
36 HA28 1 3 4 3.325 0.175 1900
36 HA28 1 3 5 3.714 0.248 1901
36 HA28 1 3 6 4.673 0.508 1902
36 HA28 1 3 7 3.460 0.198 1903
36 HA28 1 3 8 4.642 0.498 1904
36 HA28 1 3 9 4.084 0.334 1905
36 HA28 1 4 1 4.087 0.335 1906
36 HA28 1 4 2 4.426 0.429 1907
36 HA28 1 4 3 4.459 0.439 1908
36 HA28 1 4 4 4.184 0.360 1909
36 HA28 1 4 5 4.409 0.424 1910
36 HA28 1 4 6 4.391 0.419 1911
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

39 HA28 1 1 1 3.620 0.229 1912
39 HA28 1 1 2 3.908 0.291 1913
39 HA28 1 1 3 4.001 0.313 1914
39 HA28 1 1 4 3.971 0.306 1915
39 HA28 1 1 5 3.898 0.288 1916
39 HA28 1 1 6 3.575 0.220 1917
39 HA28 1 1 7 3.717 0.249 1918
39 HA28 1 1 8 3.584 0.222 1919
39 HA28 1 1 9 3.284 0.168 1920
39 HA28 1 1 10 3.727 0.251 1921
39 HA28 1 2 1 4.131 0.346 1922
39 HA28 1 2 2 3.498 0.205 1923
39 HA28 1 2 3 3.301 0.171 1924
39 HA28 1 2 4 3.926 0.295 1925
39 HA28 1 2 5 3.563 0.218 1926
39 HA28 1 2 6 3.997 0.312 1927
39 HA28 1 2 7 4.086 0.334 1928
39 HA28 1 2 8 3.716 0.248 1929
39 HA28 1 2 9 3.770 0.260 1930
39 HA28 1 2 10 3.974 0.306 1931
39 HA28 1 3 1 3.956 0.302 1932
39 HA28 1 3 2 3.704 0.246 1933
39 HA28 1 3 3 3.627 0.230 1934
39 HA28 1 3 4 3.869 0.282 1935
39 HA28 1 3 5 3.963 0.304 1936
39 HA28 1 3 6 3.452 0.197 1937
39 HA28 1 3 7 3.930 0.296 1938
39 HA28 1 3 8 3.621 0.229 1939
39 HA28 1 3 9 3.863 0.280 1940
39 HA28 1 3 10 3.290 0.169 1941
39 HA28 1 4 1 3.925 0.295 1942
39 HA28 1 4 2 3.988 0.310 1943
39 HA28 1 4 3 3.375 0.183 1944
39 HA28 1 4 4 3.911 0.291 1945
39 HA28 1 4 5 3.556 0.216 1946
39 HA28 1 4 6 3.841 0.275 1947
39 HA28 1 4 7 4.207 0.366 1948
39 HA28 1 4 8 4.307 0.394 1949
39 HA28 1 4 9 3.792 0.265 1950
39 HA28 1 4 10 3.572 0.219 1951
45 HA28 1 1 1 4.054 0.326 1952
45 HA28 1 1 2 4.016 0.317 1953
45 HA28 1 1 3 4.321 0.398 1954
45 HA28 1 1 4 4.001 0.313 1955
45 HA28 1 1 5 3.659 0.237 1956
45 HA28 1 1 6 4.081 0.333 1957
45 HA28 1 1 7 3.786 0.263 1958
45 HA28 1 1 8 4.026 0.319 1959
45 HA28 1 1 9 4.090 0.335 1960
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

45 HA28 1 2 11 4.064 0.329 1961
45 HA28 1 2 12 3.847 0.277 1962
45 HA28 1 2 13 3.825 0.272 1963
45 HA28 1 2 14 3.955 0.302 1964
45 HA28 1 2 15 3.885 0.285 1965
45 HA28 1 2 16 4.175 0.358 1966
45 HA28 1 2 17 3.413 0.190 1967
45 HA28 1 2 18 4.259 0.381 1968
45 HA28 1 2 19 4.064 0.329 1969
45 HA28 1 3 1 3.570 0.219 1970
45 HA28 1 3 2 4.186 0.361 1971
45 HA28 1 3 3 4.433 0.431 1972
45 HA28 1 3 4 4.804 0.554 1973
45 HA28 1 3 5 4.249 0.378 1974
45 HA28 1 3 6 4.189 0.361 1975
45 HA28 1 3 7 3.884 0.285 1976
45 HA28 1 3 8 4.224 0.371 1977
45 HA28 1 3 9 3.995 0.312 1978
45 HA28 1 3 10 5.033 0.640 1979
45 HA28 1 4 1 4.044 0.324 1980
45 HA28 1 4 2 4.031 0.320 1981
45 HA28 1 4 3 4.384 0.416 1982
45 HA28 1 4 4 4.232 0.373 1983
45 HA28 1 4 5 4.013 0.316 1984
45 HA28 1 4 6 3.918 0.293 1985
45 HA28 1 4 7 4.412 0.425 1986
45 HA28 1 4 8 3.622 0.229 1987
45 HA28 1 4 9 4.102 0.338 1988
45 HA28 1 4 10 3.840 0.275 1989
50 HA28 1 1 1 3.399 0.188 1990
50 HA28 1 1 2 3.318 0.174 1991
50 HA28 1 1 3 3.861 0.280 1992
50 HA28 1 1 4 3.518 0.209 1993
50 HA28 1 1 5 4.356 0.408 1994
50 HA28 1 1 6 3.633 0.231 1995
50 HA28 1 1 7 4.206 0.366 1996
50 HA28 1 1 8 4.210 0.367 1997
50 HA28 1 1 9 4.273 0.384 1998
50 HA28 1 1 10 4.285 0.388 1999
50 HA28 1 2 1 3.964 0.304 2000
50 HA28 1 2 2 3.948 0.300 2001
50 HA28 1 2 3 3.869 0.282 2002
50 HA28 1 2 4 3.930 0.296 2003
50 HA28 1 2 5 4.601 0.484 2004
50 HA28 1 2 6 4.014 0.316 2005
50 HA28 1 2 7 4.656 0.502 2006
50 HA28 1 2 8 4.044 0.324 2007
50 HA28 1 2 9 5.646 0.913 2008
50 HA28 1 3 1 4.689 0.513 2009
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

50 HA28 1 3 2 3.855 0.279 2010
50 HA28 1 3 3 5.272 0.739 2011
50 HA28 1 3 4 3.534 0.212 2012
50 HA28 1 3 5 4.208 0.366 2013
50 HA28 1 3 6 3.776 0.261 2014
50 HA28 1 3 7 3.911 0.291 2015
50 HA28 1 3 8 4.111 0.341 2016
50 HA28 1 3 9 3.611 0.227 2017
50 HA28 1 3 10 3.983 0.309 2018
50 HA28 1 4 1 4.392 0.419 2019
50 HA28 1 4 2 4.044 0.324 2020
50 HA28 1 4 3 3.699 0.245 2021
50 HA28 1 4 4 4.379 0.415 2022
50 HA28 1 4 5 3.623 0.229 2023
50 HA28 1 4 6 3.599 0.225 2024
50 HA28 1 4 7 3.607 0.226 2025
50 HA28 1 4 8 4.363 0.410 2026
50 HA28 1 4 9 4.215 0.368 2027
50 HA28 1 4 10 3.807 0.268 2028
51 HA28 1 1 1 4.639 0.497 2029
51 HA28 1 1 2 4.464 0.441 2030
51 HA28 1 1 3 3.931 0.296 2031
51 HA28 1 1 4 3.886 0.286 2032
51 HA28 1 1 5 3.559 0.217 2033
51 HA28 1 1 6 3.710 0.247 2034
51 HA28 1 1 7 3.912 0.292 2035
51 HA28 1 1 8 4.177 0.358 2036
51 HA28 1 1 9 4.022 0.318 2037
51 HA28 1 2 1 3.603 0.225 2038
51 HA28 1 2 2 3.959 0.303 2039
51 HA28 1 2 3 3.713 0.248 2040
51 HA28 1 2 4 3.629 0.230 2041
51 HA28 1 2 5 3.365 0.182 2042
51 HA28 1 2 6 3.611 0.227 2043
51 HA28 1 3 1 3.905 0.290 2044
51 HA28 1 3 2 3.241 0.161 2045
51 HA28 1 3 3 3.175 0.151 2046
51 HA28 1 3 4 3.540 0.213 2047
51 HA28 1 3 5 3.653 0.235 2048
51 HA28 1 3 6 4.791 0.549 2049
51 HA28 1 3 7 3.858 0.279 2050
51 HA28 1 3 8 2.883 0.111 2051
51 HA28 1 3 9 3.732 0.252 2052
51 HA28 1 3 10 3.574 0.220 2053
51 HA28 1 4 1 4.042 0.323 2054
51 HA28 1 4 2 3.923 0.294 2055
51 HA28 1 4 3 3.919 0.293 2056
51 HA28 1 4 4 3.476 0.201 2057
51 HA28 1 4 5 3.930 0.296 2058
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

51 HA28 1 4 6 3.858 0.279 2059
51 HA28 1 4 7 3.910 0.291 2060
51 HA28 1 4 8 4.057 0.327 2061
51 HA28 1 4 9 3.970 0.305 2062
51 HA28 1 4 10 3.737 0.253 2063
56 HA28 1 1 1 4.419 0.427 2064
56 HA28 1 1 2 3.635 0.232 2065
56 HA28 1 1 3 3.489 0.204 2066
56 HA28 1 1 4 4.425 0.429 2067
56 HA28 1 1 5 3.737 0.253 2068
56 HA28 1 1 6 3.519 0.209 2069
56 HA28 1 1 7 3.699 0.245 2070
56 HA28 1 1 8 3.679 0.241 2071
56 HA28 1 1 9 4.042 0.323 2072
56 HA28 1 1 10 4.210 0.367 2073
56 HA28 1 2 1 4.081 0.333 2074
56 HA28 1 2 2 3.735 0.252 2075
56 HA28 1 2 3 4.172 0.357 2076
56 HA28 1 2 4 3.595 0.224 2077
56 HA28 1 2 5 3.914 0.292 2078
56 HA28 1 2 6 3.802 0.267 2079
56 HA28 1 2 7 3.959 0.303 2080
56 HA28 1 2 8 4.130 0.346 2081
56 HA28 1 2 9 3.725 0.250 2082
56 HA28 1 2 10 4.118 0.343 2083
56 HA28 1 3 1 4.463 0.440 2084
56 HA28 1 3 2 4.458 0.439 2085
56 HA28 1 3 3 3.832 0.273 2086
56 HA28 1 3 4 4.297 0.391 2087
56 HA28 1 3 5 3.998 0.312 2088
56 HA28 1 3 6 3.578 0.220 2089
56 HA28 1 3 7 4.476 0.444 2090
56 HA28 1 3 8 4.354 0.408 2091
56 HA28 1 3 9 3.671 0.239 2092
56 HA28 1 4 1 3.775 0.261 2093
56 HA28 1 4 2 4.061 0.328 2094
56 HA28 1 4 3 4.473 0.443 2095
56 HA28 1 4 4 3.703 0.246 2096
56 HA28 1 4 5 3.850 0.277 2097
56 HA28 1 4 6 4.060 0.328 2098
56 HA28 1 4 7 4.123 0.344 2099
56 HA28 1 4 8 3.848 0.277 2100
56 HA28 1 4 9 4.137 0.348 2101
58 HA28 1 1 1 4.300 0.392 2102
58 HA28 1 1 2 4.471 0.443 2103
58 HA28 1 1 3 4.032 0.321 2104
58 HA28 1 1 4 3.768 0.259 2105
58 HA28 1 1 5 2.851 0.107 2106
58 HA28 1 2 1 4.009 0.315 2107
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

58 HA28 1 2 2 3.868 0.282 2108
58 HA28 1 3 1 3.970 0.305 2109
58 HA28 1 4 1 4.649 0.500 2110
58 HA28 1 4 2 3.481 0.202 2111
58 HA28 1 4 3 2.387 0.061 2112
61 HA28 1 1 1 3.773 0.260 2113
61 HA28 1 1 2 4.087 0.335 2114
61 HA28 1 2 1 4.505 0.453 2115
61 HA28 1 2 2 3.249 0.163 2116
61 HA28 1 2 3 5.323 0.761 2117
61 HA28 1 2 4 5.346 0.771 2118
61 HA28 1 2 5 4.720 0.524 2119
61 HA28 1 2 6 4.446 0.435 2120
61 HA28 1 2 7 2.431 0.065 2121
61 HA28 1 3 1 3.318 0.174 2122
61 HA28 1 3 2 2.809 0.102 2123
61 HA28 1 3 3 5.149 0.687 2124
61 HA28 1 4 1 4.326 0.400 2125
61 HA28 1 4 2 4.108 0.340 2126
61 HA28 1 4 3 3.231 0.160 2127
61 HA28 1 4 4 4.500 0.452 2128
61 HA28 1 4 5 4.672 0.508 2129
61 HA28 1 4 6 3.922 0.294 2130

WB HA28 1 1 1 4.585 0.479 2131
WB HA28 1 1 2 4.279 0.386 2132
WB HA28 1 1 3 3.768 0.259 2133
WB HA28 1 1 4 4.075 0.331 2134
WB HA28 1 1 5 3.921 0.294 2135
WB HA28 1 1 6 3.761 0.258 2136
WB HA28 1 1 7 3.763 0.258 2137
WB HA28 1 1 8 4.381 0.416 2138
WB HA28 1 1 9 3.761 0.258 2139
WB HA28 1 2 1 4.554 0.469 2140
WB HA28 1 2 2 4.411 0.424 2141
WB HA28 1 2 3 4.233 0.373 2142
WB HA28 1 2 4 4.250 0.378 2143
WB HA28 1 2 5 4.675 0.509 2144
WB HA28 1 2 6 4.606 0.486 2145
WB HA28 1 2 7 4.524 0.459 2146
WB HA28 1 2 8 4.457 0.438 2147
WB HA28 1 2 9 3.759 0.257 2148
WB HA28 1 3 1 3.984 0.309 2149
WB HA28 1 3 2 4.217 0.369 2150
WB HA28 1 3 3 4.117 0.342 2151
WB HA28 1 3 4 4.558 0.470 2152
WB HA28 1 3 5 4.381 0.416 2153
WB HA28 1 3 6 4.254 0.379 2154
WB HA28 1 3 7 4.180 0.359 2155
WB HA28 1 3 8 4.569 0.474 2156

77 of 124
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

WB HA28 1 3 9 4.359 0.409 2157
WB HA28 1 4 1 5.017 0.633 2158
WB HA28 1 4 2 4.541 0.465 2159
WB HA28 1 4 3 4.278 0.386 2160
WB HA28 1 4 4 4.364 0.411 2161
WB HA28 1 4 5 4.435 0.432 2162
WB HA28 1 4 6 5.159 0.691 2163
WB HA28 1 4 7 4.564 0.472 2164
WB HA28 1 4 8 4.763 0.539 2165
WB HA28 1 4 9 4.906 0.591 2166
WB HA28 1 4 10 4.836 0.565 2167
52 HA28 1 2 1 4.151 0.351 2168
52 HA28 1 4 1 4.100 0.338 2169
52 HA28 1 4 2 4.245 0.377 2170
57 HA28 1 1 1 3.570 0.219 2171
57 HA28 1 1 2 4.293 0.390 2172
57 HA28 1 1 3 4.574 0.475 2173
57 HA28 1 2 1 4.899 0.588 2174
57 HA28 1 2 2 4.891 0.585 2175
57 HA28 1 3 1 4.727 0.526 2176
57 HA28 1 3 2 4.266 0.382 2177
57 HA28 1 3 3 3.647 0.234 2178
2 HA28 1 1 1 4.049 0.325 2179
2 HA28 1 1 2 3.364 0.182 2180
2 HA28 1 1 3 3.754 0.256 2181
2 HA28 1 1 4 4.630 0.494 2182
2 HA28 1 1 5 4.012 0.316 2183
2 HA28 1 1 6 3.742 0.254 2184
2 HA28 1 1 7 3.784 0.263 2185
2 HA28 1 1 8 3.160 0.149 2186
2 HA28 1 1 9 4.393 0.419 2187
2 HA28 1 1 10 4.165 0.355 2188
2 HA28 1 2 1 3.741 0.254 2189
2 HA28 1 2 2 4.316 0.397 2190
2 HA28 1 2 3 4.058 0.327 2191
2 HA28 1 2 4 4.314 0.396 2192
2 HA28 1 2 5 4.300 0.392 2193
2 HA28 1 2 6 4.274 0.385 2194
2 HA28 1 2 7 4.841 0.567 2195
2 HA28 1 2 8 4.970 0.615 2196
2 HA28 1 2 9 3.841 0.275 2197
2 HA28 1 3 1 3.187 0.153 2198
2 HA28 1 3 2 3.188 0.153 2199
2 HA28 1 3 3 3.818 0.270 2200
2 HA28 1 3 4 4.344 0.405 2201
2 HA28 1 3 5 3.664 0.238 2202
2 HA28 1 3 6 4.090 0.335 2203
2 HA28 1 3 7 3.560 0.217 2204
2 HA28 1 3 8 4.112 0.341 2205
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

2 HA28 1 3 9 3.546 0.214 2206
2 HA28 1 3 10 4.281 0.387 2207
2 HA28 1 3 11 3.454 0.197 2208
2 HA28 1 4 1 3.968 0.305 2209
2 HA28 1 4 2 3.843 0.276 2210
2 HA28 1 4 3 4.081 0.333 2211
2 HA28 1 4 4 4.816 0.558 2212
2 HA28 1 4 5 3.521 0.210 2213
2 HA28 1 4 6 4.243 0.376 2214
2 HA28 1 4 7 4.686 0.512 2215
2 HA28 1 4 8 4.096 0.337 2216
2 HA28 1 4 9 3.799 0.266 2217
2 HA28 1 4 10 3.971 0.306 2218

19 HA28 1 1 1 3.092 0.139 2219
19 HA28 1 1 2 3.844 0.276 2220
19 HA28 1 1 3 3.737 0.253 2221
19 HA28 1 1 4 3.658 0.236 2222
19 HA28 1 1 5 3.528 0.211 2223
19 HA28 1 1 6 3.538 0.213 2224
19 HA28 1 1 7 3.431 0.193 2225
19 HA28 1 1 8 2.965 0.122 2226
19 HA28 1 1 9 3.259 0.164 2227
19 HA28 1 2 1 4.196 0.363 2228
19 HA28 1 2 2 4.512 0.456 2229
19 HA28 1 2 3 3.887 0.286 2230
19 HA28 1 2 4 4.166 0.355 2231
19 HA28 1 2 5 4.617 0.489 2232
19 HA28 1 2 6 3.613 0.227 2233
19 HA28 1 2 7 4.080 0.333 2234
19 HA28 1 2 8 3.570 0.219 2235
19 HA28 1 2 9 3.537 0.213 2236
19 HA28 1 3 1 3.684 0.242 2237
19 HA28 1 3 2 4.156 0.353 2238
19 HA28 1 3 3 3.924 0.295 2239
19 HA28 1 3 4 3.781 0.262 2240
19 HA28 1 3 5 3.846 0.277 2241
19 HA28 1 3 6 3.664 0.238 2242
19 HA28 1 3 7 3.412 0.190 2243
19 HA28 1 3 8 3.857 0.279 2244
19 HA28 1 3 9 4.103 0.339 2245
19 HA28 1 3 10 4.000 0.313 2246
19 HA28 1 4 1 4.488 0.448 2247
19 HA28 1 4 2 3.715 0.248 2248
19 HA28 1 4 3 3.260 0.164 2249
19 HA28 1 4 4 3.765 0.259 2250
19 HA28 1 4 5 3.491 0.204 2251
19 HA28 1 4 6 3.508 0.207 2252
19 HA28 1 4 7 3.168 0.150 2253
19 HA28 1 4 8 4.649 0.500 2254
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

19 HA28 1 4 9 4.143 0.349 2255
19 HA28 1 4 10 4.324 0.399 2256
19 HA28 1 4 11 4.082 0.333 2257
19 HA28 1 4 12 3.802 0.267 2258
32 HA28 1 1 1 3.964 0.304 2259
32 HA28 1 1 2 4.281 0.387 2260
32 HA28 1 1 3 3.705 0.246 2261
32 HA28 1 1 4 3.503 0.206 2262
32 HA28 1 1 5 3.732 0.252 2263
32 HA28 1 1 6 3.944 0.299 2264
32 HA28 1 1 7 3.764 0.259 2265
32 HA28 1 1 8 3.343 0.178 2266
32 HA28 1 1 9 4.262 0.381 2267
32 HA28 1 1 10 4.068 0.330 2268
32 HA28 1 2 1 3.560 0.217 2269
32 HA28 1 2 2 4.512 0.456 2270
32 HA28 1 2 3 4.911 0.593 2271
32 HA28 1 2 4 5.001 0.627 2272
32 HA28 1 2 5 4.289 0.389 2273
32 HA28 1 2 6 4.454 0.438 2274
32 HA28 1 2 7 4.674 0.508 2275
32 HA28 1 2 8 5.012 0.631 2276
32 HA28 1 2 9 3.235 0.160 2277
32 HA28 1 2 10 3.022 0.129 2278
32 HA28 1 3 1 4.538 0.464 2279
32 HA28 1 3 2 4.439 0.433 2280
32 HA28 1 3 3 4.192 0.362 2281
32 HA28 1 3 4 4.425 0.429 2282
32 HA28 1 3 5 3.487 0.203 2283
32 HA28 1 3 6 4.286 0.388 2284
32 HA28 1 3 7 3.939 0.298 2285
32 HA28 1 3 8 3.802 0.267 2286
32 HA28 1 3 9 4.329 0.400 2287
32 HA28 1 3 10 4.040 0.323 2288
32 HA28 1 4 1 3.737 0.253 2289
32 HA28 1 4 2 4.638 0.496 2290
32 HA28 1 4 3 4.169 0.356 2291
32 HA28 1 4 4 3.809 0.268 2292
32 HA28 1 4 5 3.984 0.309 2293
32 HA28 1 4 6 4.320 0.398 2294
32 HA28 1 4 7 3.241 0.161 2295
32 HA28 1 4 8 3.806 0.268 2296
32 HA28 1 4 9 4.603 0.485 2297
21 HA28 1 1 1 3.764 0.259 2298
21 HA28 1 1 2 4.012 0.316 2299
21 HA28 1 1 3 3.730 0.251 2300
21 HA28 1 1 4 3.287 0.169 2301
21 HA28 1 1 5 4.345 0.405 2302
21 HA28 1 1 6 4.348 0.406 2303

80 of 124



CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

21 HA28 1 1 7 3.961 0.303 2304
21 HA28 1 1 8 3.918 0.293 2305
21 HA28 1 2 1 4.185 0.360 2306
21 HA28 1 2 2 3.658 0.236 2307
21 HA28 1 2 3 4.656 0.502 2308
21 HA28 1 2 4 4.143 0.349 2309
21 HA28 1 2 5 3.630 0.231 2310
21 HA28 1 2 6 3.817 0.270 2311
21 HA28 1 2 7 3.849 0.277 2312
21 HA28 1 2 8 3.778 0.262 2313
21 HA28 1 2 9 3.609 0.227 2314
21 HA28 1 2 10 4.008 0.315 2315
21 HA28 1 3 1 3.682 0.241 2316
21 HA28 1 3 2 3.308 0.172 2317
21 HA28 1 3 3 3.155 0.148 2318
21 HA28 1 3 4 3.006 0.127 2319
21 HA28 1 3 5 2.761 0.097 2320
21 HA28 1 3 6 3.373 0.183 2321
21 HA28 1 3 7 2.739 0.095 2322
21 HA28 1 3 8 2.618 0.082 2323
21 HA28 1 3 9 2.289 0.053 2324
21 HA28 1 4 1 3.596 0.224 2325
21 HA28 1 4 2 3.616 0.228 2326
21 HA28 1 4 3 4.537 0.463 2327
21 HA28 1 4 4 3.461 0.199 2328
21 HA28 1 4 5 4.314 0.396 2329
21 HA28 1 4 6 4.037 0.322 2330
21 HA28 1 4 7 4.680 0.510 2331
21 HA28 1 4 8 4.282 0.387 2332
21 HA28 1 4 9 4.322 0.398 2333
21 HA28 1 4 10 3.420 0.191 2334
12 HA28 1 1 1 4.443 0.434 2335
12 HA28 1 1 2 4.146 0.350 2336
12 HA28 1 1 3 4.122 0.344 2337
12 HA28 1 1 4 3.867 0.281 2338
12 HA28 1 1 5 4.230 0.372 2339
12 HA28 1 1 6 3.886 0.286 2340
12 HA28 1 1 7 4.345 0.405 2341
12 HA28 1 1 8 4.783 0.546 2342
12 HA28 1 1 9 4.088 0.335 2343
12 HA28 1 1 10 4.380 0.415 2344
12 HA28 1 2 1 3.796 0.265 2345
12 HA28 1 2 2 3.970 0.305 2346
12 HA28 1 2 3 3.492 0.204 2347
12 HA28 1 2 4 3.454 0.197 2348
12 HA28 1 2 5 3.653 0.235 2349
12 HA28 1 2 6 4.474 0.444 2350
12 HA28 1 2 7 3.633 0.231 2351
12 HA28 1 2 8 4.218 0.369 2352
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

12 HA28 1 2 9 4.512 0.456 2353
12 HA28 1 3 1 3.842 0.276 2354
12 HA28 1 3 2 3.890 0.287 2355
12 HA28 1 3 3 3.704 0.246 2356
12 HA28 1 3 4 3.917 0.293 2357
12 HA28 1 3 5 4.332 0.401 2358
12 HA28 1 3 6 4.757 0.537 2359
12 HA28 1 3 7 3.943 0.299 2360
12 HA28 1 3 8 3.863 0.280 2361
12 HA28 1 3 9 3.768 0.259 2362
12 HA28 1 3 10 3.962 0.304 2363
12 HA28 1 4 1 4.320 0.398 2364
12 HA28 1 4 2 3.471 0.200 2365
12 HA28 1 4 3 4.385 0.417 2366
12 HA28 1 4 4 4.572 0.475 2367
12 HA28 1 4 5 3.472 0.201 2368
12 HA28 1 4 6 4.703 0.518 2369
12 HA28 1 4 7 4.039 0.322 2370
12 HA28 1 4 8 3.863 0.280 2371
12 HA28 1 4 9 4.148 0.350 2372
12 HA28 1 4 10 4.140 0.348 2373
15 HA28 1 1 1 3.913 0.292 2374
15 HA28 1 1 2 4.075 0.331 2375
15 HA28 1 1 3 4.603 0.485 2376
15 HA28 1 1 4 3.744 0.254 2377
15 HA28 1 1 5 3.959 0.303 2378
15 HA28 1 1 6 3.382 0.185 2379
15 HA28 1 1 7 3.906 0.290 2380
15 HA28 1 1 8 3.995 0.312 2381
15 HA28 1 1 9 3.343 0.178 2382
15 HA28 1 2 1 4.165 0.355 2383
15 HA28 1 2 2 4.246 0.377 2384
15 HA28 1 2 3 4.400 0.421 2385
15 HA28 1 2 4 3.546 0.214 2386
15 HA28 1 2 5 3.472 0.201 2387
15 HA28 1 2 6 4.119 0.343 2388
15 HA28 1 2 7 4.475 0.444 2389
15 HA28 1 2 8 3.778 0.262 2390
15 HA28 1 2 9 3.856 0.279 2391
15 HA28 1 2 10 3.878 0.284 2392
15 HA28 1 3 1 4.393 0.419 2393
15 HA28 1 3 2 3.797 0.266 2394
15 HA28 1 3 3 3.951 0.301 2395
15 HA28 1 3 4 3.714 0.248 2396
15 HA28 1 3 5 3.293 0.170 2397
15 HA28 1 3 6 3.976 0.307 2398
15 HA28 1 3 7 3.793 0.265 2399
15 HA28 1 3 8 3.746 0.255 2400
15 HA28 1 3 9 3.926 0.295 2401
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

15 HA28 1 4 1 3.362 0.181 2402
15 HA28 1 4 2 3.541 0.213 2403
15 HA28 1 4 3 3.588 0.222 2404
15 HA28 1 4 4 3.810 0.269 2405
15 HA28 1 4 5 4.328 0.400 2406
15 HA28 1 4 6 3.919 0.293 2407
15 HA28 1 4 7 3.374 0.183 2408
15 HA28 1 4 8 4.059 0.327 2409
15 HA28 1 4 9 3.988 0.310 2410
15 HA28 1 4 10 3.935 0.297 2411

181 HA28 1 1 1 3.712 0.247 2412
181 HA28 1 1 2 4.210 0.367 2413
181 HA28 1 1 3 4.168 0.356 2414
181 HA28 1 1 4 4.649 0.500 2415
181 HA28 1 1 5 4.410 0.424 2416
181 HA28 1 1 6 4.341 0.404 2417
181 HA28 1 1 7 4.162 0.354 2418
181 HA28 1 1 8 3.491 0.204 2419
181 HA28 1 1 9 3.832 0.273 2420
181 HA28 1 2 1 4.264 0.382 2421
181 HA28 1 2 2 4.747 0.533 2422
181 HA28 1 2 3 4.415 0.426 2423
181 HA28 1 2 4 3.950 0.301 2424
181 HA28 1 2 5 4.192 0.362 2425
181 HA28 1 2 6 4.505 0.453 2426
181 HA28 1 2 7 3.772 0.260 2427
181 HA28 1 2 8 4.094 0.336 2428
181 HA28 1 2 9 3.912 0.292 2429
181 HA28 1 3 1 4.304 0.393 2430
181 HA28 1 3 2 3.308 0.172 2431
181 HA28 1 3 3 4.464 0.441 2432
181 HA28 1 3 4 3.357 0.180 2433
181 HA28 1 3 5 3.623 0.229 2434
181 HA28 1 3 6 3.479 0.202 2435
181 HA28 1 3 7 4.015 0.316 2436
181 HA28 1 3 8 3.210 0.157 2437
181 HA28 1 3 9 4.539 0.464 2438
181 HA28 1 4 1 4.178 0.358 2439
181 HA28 1 4 2 4.286 0.388 2440
181 HA28 1 4 3 4.863 0.575 2441
181 HA28 1 4 4 4.289 0.389 2442
181 HA28 1 4 5 5.343 0.770 2443
181 HA28 1 4 6 4.646 0.499 2444
181 HA28 1 4 7 4.257 0.380 2445
181 HA28 1 4 8 4.649 0.500 2446
181 HA28 1 4 9 4.016 0.317 2447
181 HA28 1 4 10 4.245 0.377 2448
181 HA28 1 4 11 4.381 0.416 2449
16 HA28 1 1 1 4.207 0.366 2450
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

16 HA28 1 1 2 3.689 0.243 2451
16 HA28 1 1 3 3.538 0.213 2452
16 HA28 1 1 4 4.232 0.373 2453
16 HA28 1 1 5 3.962 0.304 2454
16 HA28 1 1 6 4.333 0.402 2455
16 HA28 1 1 7 3.456 0.198 2456
16 HA28 1 1 8 3.951 0.301 2457
16 HA28 1 1 9 4.154 0.352 2458
16 HA28 1 1 10 3.034 0.131 2459
16 HA28 1 2 1 3.787 0.263 2460
16 HA28 1 2 2 4.459 0.439 2461
16 HA28 1 2 3 4.655 0.502 2462
16 HA28 1 2 4 4.945 0.606 2463
16 HA28 1 2 5 4.243 0.376 2464
16 HA28 1 2 6 4.125 0.344 2465
16 HA28 1 2 7 4.683 0.511 2466
16 HA28 1 2 8 3.907 0.291 2467
16 HA28 1 2 9 4.392 0.419 2468
16 HA28 1 2 10 4.580 0.477 2469
16 HA28 1 3 1 4.926 0.598 2470
16 HA28 1 3 2 3.895 0.288 2471
16 HA28 1 3 3 4.332 0.401 2472
16 HA28 1 3 4 3.706 0.246 2473
16 HA28 1 3 5 3.998 0.312 2474
16 HA28 1 3 6 3.962 0.304 2475
16 HA28 1 3 7 4.323 0.399 2476
16 HA28 1 3 8 4.934 0.601 2477
16 HA28 1 3 9 4.362 0.410 2478
16 HA28 1 3 10 4.795 0.550 2479
16 HA28 1 4 1 4.347 0.406 2480
16 HA28 1 4 2 4.750 0.534 2481
16 HA28 1 4 3 4.433 0.431 2482
16 HA28 1 4 4 3.510 0.208 2483
16 HA28 1 4 5 4.651 0.501 2484
16 HA28 1 4 6 4.354 0.408 2485
16 HA28 1 4 7 4.457 0.438 2486
16 HA28 1 4 8 4.292 0.390 2487
16 HA28 1 4 9 4.328 0.400 2488
16 HA28 1 4 10 4.371 0.413 2489
23 HA28 1 1 1 3.522 0.210 2490
23 HA28 1 1 2 4.797 0.551 2491
23 HA28 1 1 3 3.317 0.174 2492
23 HA28 1 1 4 4.789 0.548 2493
23 HA28 1 1 5 4.422 0.428 2494
23 HA28 1 1 6 4.444 0.434 2495
23 HA28 1 1 7 3.232 0.160 2496
23 HA28 1 1 8 2.545 0.075 2497
23 HA28 1 1 9 4.588 0.480 2498
23 HA28 1 2 1 3.977 0.307 2499
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

23 HA28 1 2 2 4.499 0.451 2500
23 HA28 1 2 3 4.206 0.366 2501
23 HA28 1 2 4 3.996 0.312 2502
23 HA28 1 2 5 3.820 0.271 2503
23 HA28 1 2 6 4.159 0.353 2504
23 HA28 1 2 7 4.157 0.353 2505
23 HA28 1 2 8 4.376 0.414 2506
23 HA28 1 2 9 3.770 0.260 2507
23 HA28 1 2 10 3.953 0.301 2508
23 HA28 1 3 1 3.425 0.192 2509
23 HA28 1 3 2 3.833 0.274 2510
23 HA28 1 3 3 3.390 0.186 2511
23 HA28 1 3 4 3.094 0.139 2512
23 HA28 1 3 5 4.182 0.359 2513
23 HA28 1 3 6 3.448 0.196 2514
23 HA28 1 3 7 3.029 0.130 2515
23 HA28 1 3 8 4.183 0.360 2516
23 HA28 1 3 9 4.117 0.342 2517
23 HA28 1 3 10 4.117 0.342 2518
23 HA28 1 4 1 4.484 0.447 2519
23 HA28 1 4 2 4.177 0.358 2520
23 HA28 1 4 3 4.144 0.349 2521
23 HA28 1 4 4 3.610 0.227 2522
23 HA28 1 4 5 4.721 0.524 2523
23 HA28 1 4 6 3.594 0.224 2524
23 HA28 1 4 7 4.510 0.455 2525
23 HA28 1 4 8 3.728 0.251 2526
23 HA28 1 4 9 4.320 0.398 2527

491 HA28 1 1 1 3.816 0.270 2528
491 HA28 1 1 2 4.088 0.335 2529
491 HA28 1 1 3 3.707 0.246 2530
491 HA28 1 1 4 3.507 0.207 2531
491 HA28 1 1 5 4.305 0.393 2532
491 HA28 1 1 6 3.962 0.304 2533
491 HA28 1 1 7 3.683 0.241 2534
491 HA28 1 1 8 4.613 0.488 2535
491 HA28 1 1 9 4.258 0.380 2536
491 HA28 1 1 10 3.642 0.233 2537
491 HA28 1 2 1 3.334 0.176 2538
491 HA28 1 2 2 3.546 0.214 2539
491 HA28 1 2 3 3.694 0.244 2540
491 HA28 1 2 4 3.899 0.289 2541
491 HA28 1 2 5 3.977 0.307 2542
491 HA28 1 2 6 3.439 0.195 2543
491 HA28 1 2 7 3.425 0.192 2544
491 HA28 1 2 8 3.537 0.213 2545
491 HA28 1 2 9 3.673 0.239 2546
491 HA28 1 2 10 3.888 0.286 2547
491 HA28 1 3 1 3.758 0.257 2548
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

491 HA28 1 3 2 4.081 0.333 2549
491 HA28 1 3 3 3.476 0.201 2550
491 HA28 1 3 4 4.333 0.402 2551
491 HA28 1 3 5 4.233 0.373 2552
491 HA28 1 3 6 4.146 0.350 2553
491 HA28 1 3 7 3.941 0.299 2554
491 HA28 1 3 8 3.760 0.258 2555
491 HA28 1 3 9 3.992 0.311 2556
491 HA28 1 4 1 3.520 0.209 2557
491 HA28 1 4 2 4.650 0.500 2558
491 HA28 1 4 3 3.930 0.296 2559
491 HA28 1 4 4 4.306 0.394 2560
491 HA28 1 4 5 4.447 0.435 2561
491 HA28 1 4 6 4.138 0.348 2562
491 HA28 1 4 7 3.970 0.305 2563
491 HA28 1 4 8 4.334 0.402 2564
491 HA28 1 4 9 4.332 0.401 2565
491 HA28 1 4 10 3.975 0.307 2566
441 HA28 1 1 1 4.014 0.316 2567
441 HA28 1 1 2 4.049 0.325 2568
441 HA28 1 1 3 3.885 0.285 2569
441 HA28 1 1 4 4.405 0.423 2570
441 HA28 1 1 5 4.209 0.367 2571
441 HA28 1 1 6 4.196 0.363 2572
441 HA28 1 1 7 4.937 0.603 2573
441 HA28 1 1 8 3.993 0.311 2574
441 HA28 1 1 9 3.951 0.301 2575
441 HA28 1 2 1 3.645 0.234 2576
441 HA28 1 2 2 4.374 0.413 2577
441 HA28 1 2 3 3.501 0.206 2578
441 HA28 1 2 4 3.893 0.287 2579
441 HA28 1 2 5 3.615 0.228 2580
441 HA28 1 2 6 3.688 0.242 2581
441 HA28 1 2 7 3.472 0.201 2582
441 HA28 1 2 8 4.006 0.314 2583
441 HA28 1 2 9 3.629 0.230 2584
441 HA28 1 3 1 4.326 0.400 2585
441 HA28 1 3 2 2.798 0.101 2586
441 HA28 1 3 3 3.214 0.157 2587
441 HA28 1 3 4 4.789 0.548 2588
441 HA28 1 3 5 4.155 0.352 2589
441 HA28 1 3 6 4.335 0.402 2590
441 HA28 1 3 7 4.076 0.332 2591
441 HA28 1 3 8 3.115 0.142 2592
441 HA28 1 3 9 3.035 0.131 2593
441 HA28 1 4 1 3.916 0.293 2594
441 HA28 1 4 2 4.304 0.393 2595
441 HA28 1 4 3 4.181 0.359 2596
441 HA28 1 4 4 3.676 0.240 2597
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

441 HA28 1 4 5 4.264 0.382 2598
441 HA28 1 4 6 3.931 0.296 2599
441 HA28 1 4 7 4.273 0.384 2600
441 HA28 1 4 8 3.880 0.284 2601
441 HA28 1 4 9 4.116 0.342 2602
67 HA28 1 1 1 4.716 0.523 2603
67 HA28 1 1 2 3.795 0.265 2604
67 HA28 1 1 3 4.835 0.565 2605
67 HA28 1 1 4 4.790 0.549 2606
67 HA28 1 1 5 4.130 0.346 2607
67 HA28 1 1 6 3.990 0.310 2608
67 HA28 1 1 7 4.523 0.459 2609
67 HA28 1 1 8 4.846 0.569 2610
67 HA28 1 1 9 4.661 0.504 2611
67 HA28 1 2 1 4.376 0.414 2612
67 HA28 1 2 2 4.413 0.425 2613
67 HA28 1 2 3 3.252 0.163 2614
67 HA28 1 2 4 3.717 0.249 2615
67 HA28 1 2 5 3.165 0.150 2616
67 HA28 1 2 6 4.291 0.390 2617
67 HA28 1 2 7 4.515 0.456 2618
67 HA28 1 2 8 4.079 0.333 2619
67 HA28 1 2 9 3.501 0.206 2620
67 HA28 1 3 1 3.120 0.143 2621
67 HA28 1 3 2 3.177 0.152 2622
67 HA28 1 3 3 3.367 0.182 2623
67 HA28 1 3 4 2.266 0.051 2624
67 HA28 1 3 5 4.213 0.368 2625
67 HA28 1 3 6 3.643 0.233 2626
67 HA28 1 3 7 3.589 0.223 2627
67 HA28 1 3 8 4.013 0.316 2628
67 HA28 1 3 9 3.704 0.246 2629
67 HA28 1 4 1 4.263 0.382 2630
67 HA28 1 4 2 4.733 0.529 2631
67 HA28 1 4 3 3.630 0.231 2632
67 HA28 1 4 4 4.160 0.354 2633
67 HA28 1 4 5 2.543 0.075 2634
67 HA28 1 4 6 4.630 0.494 2635
67 HA28 1 4 7 3.173 0.151 2636
67 HA28 1 4 8 4.646 0.499 2637
67 HA28 1 4 9 2.833 0.105 2638
67 HA28 1 4 10 3.971 0.306 2639
7 HA28 1 1 1 4.611 0.487 2640
7 HA28 1 1 2 4.887 0.584 2641
7 HA28 1 1 3 4.971 0.616 2642
7 HA28 1 1 4 4.661 0.504 2643
7 HA28 1 1 5 5.220 0.716 2644
7 HA28 1 1 6 4.497 0.451 2645
7 HA28 1 1 7 4.641 0.497 2646
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

7 HA28 1 1 8 4.225 0.371 2647
7 HA28 1 1 9 4.954 0.609 2648
7 HA28 1 1 10 5.344 0.770 2649
7 HA28 1 2 1 4.831 0.563 2650
7 HA28 1 2 2 5.069 0.654 2651
7 HA28 1 2 3 4.768 0.541 2652
7 HA28 1 2 4 4.518 0.457 2653
7 HA28 1 2 5 3.975 0.307 2654
7 HA28 1 2 6 4.902 0.589 2655
7 HA28 1 2 7 4.536 0.463 2656
7 HA28 1 2 8 5.146 0.685 2657
7 HA28 1 2 9 4.676 0.509 2658
7 HA28 1 3 1 4.393 0.419 2659
7 HA28 1 3 2 4.836 0.565 2660
7 HA28 1 3 3 5.170 0.695 2661
7 HA28 1 3 4 4.819 0.559 2662
7 HA28 1 3 5 4.628 0.493 2663
7 HA28 1 3 6 4.522 0.459 2664
7 HA28 1 3 7 4.936 0.602 2665
7 HA28 1 3 8 5.048 0.646 2666
7 HA28 1 4 1 5.196 0.706 2667
7 HA28 1 4 2 5.206 0.710 2668
7 HA28 1 4 3 4.546 0.466 2669
7 HA28 1 4 4 5.222 0.717 2670
7 HA28 1 4 5 5.029 0.638 2671
7 HA28 1 4 6 4.097 0.337 2672
7 HA28 1 4 7 4.126 0.345 2673
7 HA28 1 4 8 4.754 0.536 2674
7 HA28 1 4 9 4.020 0.318 2675
7 HA28 1 4 10 5.620 0.900 2676

43 HA28 1 1 1 3.647 0.234 2677
43 HA28 1 1 2 4.147 0.350 2678
43 HA28 1 1 3 3.632 0.231 2679
43 HA28 1 1 4 3.795 0.265 2680
43 HA28 1 1 5 3.429 0.193 2681
43 HA28 1 1 6 3.569 0.219 2682
43 HA28 1 1 7 3.331 0.176 2683
43 HA28 1 1 8 3.342 0.178 2684
43 HA28 1 2 1 3.205 0.156 2685
43 HA28 1 2 2 3.224 0.159 2686
43 HA28 1 2 3 3.229 0.160 2687
43 HA28 1 2 4 3.611 0.227 2688
43 HA28 1 2 5 3.135 0.145 2689
43 HA28 1 2 6 3.078 0.137 2690
43 HA28 1 2 7 3.833 0.274 2691
43 HA28 1 2 8 3.659 0.237 2692
43 HA28 1 3 1 3.572 0.219 2693
43 HA28 1 3 2 4.081 0.333 2694
43 HA28 1 3 3 3.742 0.254 2695

88 of 124



CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

43 HA28 1 3 4 4.116 0.342 2696
43 HA28 1 3 5 4.190 0.362 2697
43 HA28 1 3 6 4.121 0.343 2698
43 HA28 1 3 7 3.757 0.257 2699
43 HA28 1 3 8 3.759 0.257 2700
43 HA28 1 4 1 3.792 0.265 2701
43 HA28 1 4 2 4.254 0.379 2702
43 HA28 1 4 3 4.140 0.348 2703
43 HA28 1 4 4 4.197 0.363 2704
43 HA28 1 4 5 4.070 0.330 2705
43 HA28 1 4 6 4.504 0.453 2706
43 HA28 1 4 7 3.804 0.267 2707
43 HA28 1 4 8 4.321 0.398 2708
43 HA28 1 4 9 3.571 0.219 2709
43 HA28 1 4 10 3.922 0.294 2710
14 HA28 1 1 1 4.587 0.479 2711
14 HA28 1 1 2 4.394 0.419 2712
14 HA28 1 1 3 4.291 0.390 2713
14 HA28 1 1 4 4.205 0.366 2714
14 HA28 1 1 5 4.579 0.477 2715
14 HA28 1 1 6 4.366 0.411 2716
14 HA28 1 1 7 3.757 0.257 2717
14 HA28 1 1 8 3.976 0.307 2718
14 HA28 1 1 9 4.199 0.364 2719
14 HA28 1 2 1 4.227 0.372 2720
14 HA28 1 2 2 4.536 0.463 2721
14 HA28 1 2 3 3.719 0.249 2722
14 HA28 1 2 4 3.495 0.205 2723
14 HA28 1 2 5 3.912 0.292 2724
14 HA28 1 2 6 4.044 0.324 2725
14 HA28 1 2 7 3.946 0.300 2726
14 HA28 1 2 8 3.847 0.277 2727
14 HA28 1 3 1 4.320 0.398 2728
14 HA28 1 3 2 3.770 0.260 2729
14 HA28 1 3 3 4.592 0.481 2730
14 HA28 1 3 4 4.058 0.327 2731
14 HA28 1 3 5 3.985 0.309 2732
14 HA28 1 3 6 4.602 0.484 2733
14 HA28 1 3 7 4.520 0.458 2734
14 HA28 1 3 8 4.155 0.352 2735
14 HA28 1 3 9 5.013 0.632 2736
14 HA28 1 4 1 4.159 0.353 2737
14 HA28 1 4 2 4.836 0.565 2738
14 HA28 1 4 3 4.429 0.430 2739
14 HA28 1 4 4 4.159 0.353 2740
14 HA28 1 4 5 4.029 0.320 2741
14 HA28 1 4 6 3.829 0.273 2742
14 HA28 1 4 7 4.214 0.368 2743
14 HA28 1 4 8 4.656 0.502 2744
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

14 HA28 1 4 9 3.797 0.266 2745
14 HA28 1 4 10 4.029 0.320 2746
27 HA28 1 1 1 4.190 0.362 2747
27 HA28 1 1 2 4.402 0.422 2748
27 HA28 1 1 3 4.126 0.345 2749
27 HA28 1 1 4 3.959 0.303 2750
27 HA28 1 1 5 4.247 0.377 2751
27 HA28 1 1 6 4.408 0.424 2752
27 HA28 1 1 7 4.062 0.328 2753
27 HA28 1 1 8 4.031 0.320 2754
27 HA28 1 1 9 4.278 0.386 2755
27 HA28 1 1 10 4.052 0.326 2756
27 HA28 1 2 1 3.889 0.286 2757
27 HA28 1 2 2 4.533 0.462 2758
27 HA28 1 2 3 3.758 0.257 2759
27 HA28 1 2 4 4.499 0.451 2760
27 HA28 1 2 5 3.777 0.261 2761
27 HA28 1 2 6 4.817 0.558 2762
27 HA28 1 2 7 4.170 0.356 2763
27 HA28 1 2 8 3.424 0.192 2764
27 HA28 1 2 9 4.456 0.438 2765
27 HA28 1 3 1 4.620 0.490 2766
27 HA28 1 3 2 4.589 0.480 2767
27 HA28 1 3 3 4.397 0.420 2768
27 HA28 1 3 4 4.064 0.329 2769
27 HA28 1 3 5 3.999 0.313 2770
27 HA28 1 3 6 4.948 0.607 2771
27 HA28 1 3 7 4.980 0.619 2772
27 HA28 1 4 1 4.590 0.480 2773
27 HA28 1 4 2 3.881 0.285 2774
27 HA28 1 4 3 4.444 0.434 2775
27 HA28 1 4 4 4.509 0.455 2776
27 HA28 1 4 5 4.028 0.320 2777
27 HA28 1 4 6 4.308 0.394 2778
27 HA28 1 4 7 4.406 0.423 2779
27 HA28 1 4 8 4.502 0.452 2780
27 HA28 1 4 9 4.260 0.381 2781
27 HA28 1 4 10 4.107 0.340 2782
64 HA28 2 1 1 3.702 0.245 2783
64 HA28 2 1 2 4.059 0.327 2784
64 HA28 2 1 3 4.195 0.363 2785
64 HA28 2 1 4 3.820 0.271 2786

130 HA28 2 3 1 3.063 0.135 2787
130 HA28 2 3 2 3.698 0.245 2788
130 HA28 2 3 3 3.567 0.218 2789
130 HA28 2 3 4 4.270 0.384 2790
130 HA28 2 3 5 3.756 0.257 2791
130 HA28 2 3 6 3.752 0.256 2792
130 HA28 2 3 7 4.101 0.338 2793
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

130 HA28 2 3 8 3.647 0.234 2794
104 HA28 2 1 1 3.067 0.136 2795
104 HA28 2 1 2 2.735 0.094 2796
104 HA28 2 1 3 3.463 0.199 2797
104 HA28 2 1 4 3.174 0.151 2798
104 HA28 2 1 5 3.182 0.152 2799
104 HA28 2 1 6 3.431 0.193 2800
104 HA28 2 1 7 2.834 0.105 2801
104 HA28 2 1 8 3.010 0.128 2802
104 HA28 2 1 9 3.001 0.126 2803
104 HA28 2 1 10 3.127 0.144 2804
104 HA28 2 2 1 2.987 0.125 2805
104 HA28 2 2 2 3.217 0.158 2806
104 HA28 2 2 3 3.201 0.155 2807
104 HA28 2 2 4 3.080 0.137 2808
104 HA28 2 2 5 3.232 0.160 2809
104 HA28 2 2 6 3.195 0.154 2810
104 HA28 2 2 7 3.124 0.144 2811
104 HA28 2 2 8 3.624 0.229 2812
104 HA28 2 2 9 3.163 0.149 2813
104 HA28 2 2 10 3.328 0.175 2814
104 HA28 2 3 1 3.068 0.136 2815
104 HA28 2 3 2 3.471 0.200 2816
104 HA28 2 3 3 2.850 0.107 2817
104 HA28 2 3 4 3.627 0.230 2818
104 HA28 2 3 5 2.747 0.095 2819
104 HA28 2 3 6 3.147 0.147 2820
104 HA28 2 3 7 3.511 0.208 2821
104 HA28 2 3 8 2.787 0.100 2822
104 HA28 2 3 9 2.926 0.117 2823
104 HA28 2 3 10 3.728 0.251 2824
104 HA28 2 4 1 3.181 0.152 2825
104 HA28 2 4 2 3.447 0.196 2826
104 HA28 2 4 3 3.290 0.169 2827
104 HA28 2 4 4 3.495 0.205 2828
104 HA28 2 4 5 2.813 0.103 2829
104 HA28 2 4 6 3.248 0.162 2830
104 HA28 2 4 7 2.991 0.125 2831
104 HA28 2 4 8 2.962 0.121 2832
104 HA28 2 4 9 2.968 0.122 2833
104 HA28 2 4 10 3.521 0.210 2834
13 HA28 2 1 1 3.263 0.165 2835
13 HA28 2 1 2 3.054 0.134 2836
13 HA28 2 1 3 2.728 0.093 2837
13 HA28 2 1 4 3.625 0.230 2838
13 HA28 2 1 5 2.747 0.095 2839
13 HA28 2 1 6 3.189 0.153 2840
13 HA28 2 1 7 3.577 0.220 2841
13 HA28 2 1 8 2.968 0.122 2842
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

13 HA28 2 2 1 4.130 0.346 2843
13 HA28 2 2 2 2.805 0.102 2844
13 HA28 2 2 3 3.826 0.272 2845
13 HA28 2 2 4 3.328 0.175 2846
13 HA28 2 2 5 3.809 0.268 2847
13 HA28 2 2 6 2.784 0.100 2848
13 HA28 2 2 7 2.730 0.094 2849
13 HA28 2 2 8 3.384 0.185 2850
13 HA28 2 2 9 3.107 0.141 2851
13 HA28 2 2 10 3.246 0.162 2852
13 HA28 2 3 1 3.073 0.136 2853
13 HA28 2 3 2 3.228 0.159 2854
13 HA28 2 3 3 3.523 0.210 2855
13 HA28 2 3 4 2.822 0.104 2856
13 HA28 2 3 5 3.060 0.135 2857
13 HA28 2 3 6 3.300 0.171 2858
13 HA28 2 3 7 3.407 0.189 2859
13 HA28 2 4 1 3.041 0.132 2860
13 HA28 2 4 2 2.776 0.099 2861
13 HA28 2 4 3 2.925 0.117 2862
13 HA28 2 4 4 2.820 0.104 2863
13 HA28 2 4 5 2.699 0.090 2864
13 HA28 2 4 6 2.908 0.114 2865
13 HA28 2 4 7 3.124 0.144 2866
13 HA28 2 4 8 2.613 0.081 2867
13 HA28 2 4 9 3.142 0.146 2868
13 HA28 2 4 10 2.866 0.109 2869

130 HA28 2 2 1 3.860 0.280 2870
130 HA28 2 2 2 4.042 0.323 2871
130 HA28 2 2 3 4.416 0.426 2872
130 HA28 2 2 4 4.527 0.460 2873
130 HA28 2 2 5 4.145 0.350 2874
130 HA28 2 2 6 4.258 0.380 2875
130 HA28 2 2 7 4.067 0.329 2876
130 HA28 2 2 8 4.903 0.590 2877
130 HA28 2 4 1 3.847 0.277 2878
130 HA28 2 4 2 3.554 0.216 2879
130 HA28 2 4 3 3.383 0.185 2880
130 HA28 2 4 4 4.355 0.408 2881
130 HA28 2 4 5 4.498 0.451 2882
130 HA28 2 1 1 3.294 0.170 2883
130 HA28 2 1 2 3.681 0.241 2884
130 HA28 2 1 3 3.939 0.298 2885
130 HA28 2 1 4 3.216 0.157 2886
130 HA28 2 1 5 4.067 0.329 2887
130 HA28 2 1 6 3.755 0.257 2888
130 HA28 2 1 7 3.051 0.133 2889
130 HA28 2 1 8 3.494 0.205 2890
158 HA28 2 1 1 2.719 0.092 2891
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

158 HA28 2 1 2 2.774 0.098 2892
158 HA28 2 1 3 2.187 0.046 2893
158 HA28 2 1 4 2.987 0.125 2894
158 HA28 2 1 5 2.344 0.057 2895
158 HA28 2 1 6 2.816 0.103 2896
158 HA28 2 1 7 3.338 0.177 2897
158 HA28 2 1 8 3.038 0.132 2898
158 HA28 2 1 9 3.227 0.159 2899
158 HA28 2 1 10 3.249 0.163 2900
158 HA28 2 2 1 3.191 0.154 2901
158 HA28 2 2 2 2.999 0.126 2902
158 HA28 2 2 3 2.782 0.099 2903
158 HA28 2 2 4 3.134 0.145 2904
158 HA28 2 2 5 3.356 0.180 2905
158 HA28 2 2 6 3.184 0.153 2906
158 HA28 2 2 7 3.674 0.240 2907
158 HA28 2 3 1 3.513 0.208 2908
158 HA28 2 3 2 3.723 0.250 2909
158 HA28 2 3 3 3.175 0.151 2910
158 HA28 2 3 4 2.746 0.095 2911
158 HA28 2 3 5 3.537 0.213 2912
158 HA28 2 3 6 3.985 0.309 2913
158 HA28 2 3 7 3.047 0.133 2914
158 HA28 2 4 1 2.419 0.064 2915
158 HA28 2 4 2 2.680 0.088 2916
158 HA28 2 4 3 2.984 0.124 2917
158 HA28 2 4 4 3.921 0.294 2918
158 HA28 2 4 5 3.362 0.181 2919
158 HA28 2 4 6 2.983 0.124 2920
158 HA28 2 4 7 3.766 0.259 2921
158 HA28 2 4 8 3.409 0.189 2922
17 HA28 2 1 1 4.066 0.329 2923
17 HA28 2 1 2 3.758 0.257 2924
17 HA28 2 1 3 4.025 0.319 2925
17 HA28 2 1 4 4.499 0.451 2926
17 HA28 2 1 5 4.313 0.396 2927
17 HA28 2 1 6 4.391 0.419 2928
17 HA28 2 1 7 3.807 0.268 2929
17 HA28 2 1 8 2.898 0.113 2930
17 HA28 2 1 9 4.071 0.330 2931
17 HA28 2 1 10 4.928 0.599 2932
17 HA28 2 2 1 4.142 0.349 2933
17 HA28 2 2 2 3.819 0.271 2934
17 HA28 2 2 3 4.050 0.325 2935
17 HA28 2 2 4 4.005 0.314 2936
17 HA28 2 2 5 3.944 0.299 2937
17 HA28 2 2 6 4.593 0.481 2938
17 HA28 2 2 7 3.561 0.217 2939
17 HA28 2 2 8 3.841 0.275 2940
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

17 HA28 2 2 9 4.567 0.473 2941
17 HA28 2 3 1 3.276 0.167 2942
17 HA28 2 3 2 3.656 0.236 2943
17 HA28 2 3 3 2.907 0.114 2944
17 HA28 2 3 4 3.617 0.228 2945
17 HA28 2 3 5 3.231 0.160 2946
17 HA28 2 3 6 2.607 0.081 2947
17 HA28 2 3 7 2.825 0.104 2948
17 HA28 2 3 8 3.422 0.192 2949
17 HA28 2 3 9 3.183 0.152 2950
17 HA28 2 4 1 3.367 0.182 2951
17 HA28 2 4 2 3.471 0.200 2952
17 HA28 2 4 3 3.353 0.180 2953
17 HA28 2 4 4 3.570 0.219 2954
17 HA28 2 4 5 3.107 0.141 2955
17 HA28 2 4 6 3.486 0.203 2956
17 HA28 2 4 7 2.800 0.101 2957
17 HA28 2 4 8 2.970 0.122 2958
17 HA28 2 4 9 3.570 0.219 2959
17 HA28 2 4 10 3.427 0.192 2960
18 HA28 2 1 1 2.810 0.103 2961
18 HA28 2 1 2 4.059 0.327 2962
18 HA28 2 1 3 3.132 0.145 2963
18 HA28 2 1 4 3.850 0.277 2964
18 HA28 2 1 5 3.784 0.263 2965
18 HA28 2 1 6 3.814 0.269 2966
18 HA28 2 1 7 2.769 0.098 2967
18 HA28 2 1 8 3.548 0.215 2968
18 HA28 2 1 9 3.321 0.174 2969
18 HA28 2 1 10 3.771 0.260 2970
18 HA28 2 2 1 3.489 0.204 2971
18 HA28 2 2 2 2.450 0.066 2972
18 HA28 2 2 3 2.820 0.104 2973
18 HA28 2 2 4 3.227 0.159 2974
18 HA28 2 2 5 3.290 0.169 2975
18 HA28 2 2 6 3.017 0.129 2976
18 HA28 2 2 7 2.888 0.112 2977
18 HA28 2 2 8 3.142 0.146 2978
18 HA28 2 2 9 2.894 0.113 2979
18 HA28 2 3 1 3.446 0.196 2980
18 HA28 2 3 2 3.333 0.176 2981
18 HA28 2 3 3 3.863 0.280 2982
18 HA28 2 3 4 3.576 0.220 2983
18 HA28 2 3 5 3.222 0.158 2984
18 HA28 2 3 6 3.338 0.177 2985
18 HA28 2 3 7 3.598 0.224 2986
18 HA28 2 3 8 3.181 0.152 2987
18 HA28 2 3 9 2.920 0.116 2988
18 HA28 2 3 10 3.550 0.215 2989
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

18 HA28 2 4 1 3.602 0.225 2990
18 HA28 2 4 2 3.862 0.280 2991
18 HA28 2 4 3 3.465 0.199 2992
18 HA28 2 4 4 2.958 0.121 2993
18 HA28 2 4 5 4.069 0.330 2994
18 HA28 2 4 6 3.937 0.298 2995
18 HA28 2 4 7 3.344 0.178 2996
22 HA28 2 1 1 3.764 0.259 2997
22 HA28 2 1 2 3.426 0.192 2998
22 HA28 2 1 3 4.139 0.348 2999
22 HA28 2 1 4 3.630 0.231 3000
22 HA28 2 1 5 4.044 0.324 3001
22 HA28 2 1 6 3.197 0.155 3002
22 HA28 2 1 7 4.007 0.314 3003
22 HA28 2 1 8 3.533 0.212 3004
22 HA28 2 1 9 3.148 0.147 3005
22 HA28 2 1 10 4.317 0.397 3006
22 HA28 2 2 1 3.756 0.257 3007
22 HA28 2 2 2 2.753 0.096 3008
22 HA28 2 2 3 3.253 0.163 3009
22 HA28 2 2 4 3.186 0.153 3010
22 HA28 2 2 5 3.044 0.132 3011
22 HA28 2 2 6 3.614 0.228 3012
22 HA28 2 2 7 2.739 0.095 3013
22 HA28 2 2 8 3.306 0.172 3014
22 HA28 2 2 9 3.491 0.204 3015
22 HA28 2 3 1 3.590 0.223 3016
22 HA28 2 3 2 3.290 0.169 3017
22 HA28 2 3 3 3.080 0.137 3018
22 HA28 2 3 4 2.861 0.109 3019
22 HA28 2 3 5 3.195 0.154 3020
22 HA28 2 3 6 3.134 0.145 3021
22 HA28 2 3 7 2.759 0.097 3022
22 HA28 2 3 8 2.675 0.088 3023
22 HA28 2 3 9 2.789 0.100 3024
22 HA28 2 3 10 3.774 0.261 3025
22 HA28 2 4 1 4.031 0.320 3026
22 HA28 2 4 2 3.731 0.251 3027
22 HA28 2 4 3 3.519 0.209 3028
22 HA28 2 4 4 3.567 0.218 3029
22 HA28 2 4 5 3.232 0.160 3030
22 HA28 2 4 6 3.405 0.189 3031
22 HA28 2 4 7 3.662 0.237 3032
22 HA28 2 4 8 3.373 0.183 3033
22 HA28 2 4 9 2.978 0.123 3034
22 HA28 2 4 10 2.170 0.045 3035
28 HA28 2 1 1 2.933 0.118 3036
28 HA28 2 1 2 2.683 0.089 3037
28 HA28 2 1 3 2.433 0.065 3038
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

28 HA28 2 1 4 2.732 0.094 3039
28 HA28 2 1 5 2.371 0.060 3040
28 HA28 2 1 6 3.046 0.133 3041
28 HA28 2 1 7 2.319 0.055 3042
28 HA28 2 1 8 2.673 0.087 3043
28 HA28 2 1 9 3.608 0.226 3044
28 HA28 2 1 10 2.589 0.079 3045
28 HA28 2 2 1 4.266 0.382 3046
28 HA28 2 2 2 4.750 0.534 3047
28 HA28 2 2 3 3.990 0.310 3048
28 HA28 2 2 4 4.664 0.505 3049
28 HA28 2 2 5 3.978 0.307 3050
28 HA28 2 2 6 3.815 0.270 3051
28 HA28 2 2 7 3.783 0.263 3052
28 HA28 2 2 8 4.745 0.533 3053
28 HA28 2 2 9 4.016 0.317 3054
28 HA28 2 3 1 4.088 0.335 3055
28 HA28 2 3 2 3.427 0.192 3056
28 HA28 2 3 3 3.133 0.145 3057
28 HA28 2 3 4 3.433 0.194 3058
28 HA28 2 3 5 3.113 0.142 3059
28 HA28 2 3 6 3.423 0.192 3060
28 HA28 2 3 7 3.694 0.244 3061
28 HA28 2 4 1 3.253 0.163 3062
28 HA28 2 4 2 3.623 0.229 3063
28 HA28 2 4 3 3.490 0.204 3064
28 HA28 2 4 4 3.643 0.233 3065
28 HA28 2 4 5 3.503 0.206 3066
28 HA28 2 4 6 3.309 0.172 3067
28 HA28 2 4 7 3.164 0.150 3068
28 HA28 2 4 8 3.169 0.150 3069
28 HA28 2 4 9 3.906 0.290 3070
28 HA28 2 4 10 3.132 0.145 3071
29 HA28 2 1 1 3.388 0.186 3072
29 HA28 2 1 2 3.857 0.279 3073
29 HA28 2 1 3 3.056 0.134 3074
29 HA28 2 1 4 3.047 0.133 3075
29 HA28 2 1 5 3.216 0.157 3076
29 HA28 2 1 6 3.255 0.164 3077
29 HA28 2 1 7 3.645 0.234 3078
29 HA28 2 1 8 3.879 0.284 3079
29 HA28 2 1 9 3.911 0.291 3080
29 HA28 2 1 10 3.508 0.207 3081
29 HA28 2 2 1 3.655 0.236 3082
29 HA28 2 2 2 3.716 0.248 3083
29 HA28 2 2 3 3.225 0.159 3084
29 HA28 2 2 4 3.922 0.294 3085
29 HA28 2 2 5 3.761 0.258 3086
29 HA28 2 2 6 3.595 0.224 3087
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

29 HA28 2 2 7 3.978 0.307 3088
29 HA28 2 2 8 4.338 0.403 3089
29 HA28 2 2 9 3.542 0.214 3090
29 HA28 2 3 1 3.697 0.244 3091
29 HA28 2 3 2 3.598 0.224 3092
29 HA28 2 3 3 3.944 0.299 3093
29 HA28 2 3 4 3.698 0.245 3094
29 HA28 2 3 5 3.753 0.256 3095
29 HA28 2 3 6 3.660 0.237 3096
29 HA28 2 3 7 3.817 0.270 3097
29 HA28 2 3 8 3.756 0.257 3098
29 HA28 2 3 9 3.638 0.232 3099
29 HA28 2 3 10 4.095 0.337 3100
29 HA28 2 4 1 4.192 0.362 3101
29 HA28 2 4 2 4.070 0.330 3102
29 HA28 2 4 3 4.101 0.338 3103
29 HA28 2 4 4 3.914 0.292 3104
29 HA28 2 4 5 3.739 0.253 3105
29 HA28 2 4 6 4.383 0.416 3106
29 HA28 2 4 7 4.299 0.392 3107
29 HA28 2 4 8 4.427 0.429 3108
29 HA28 2 4 9 4.938 0.603 3109
29 HA28 2 4 10 3.936 0.297 3110
3 HA28 2 1 1 2.407 0.062 3111
3 HA28 2 1 2 2.728 0.093 3112
3 HA28 2 1 3 2.461 0.067 3113
3 HA28 2 1 4 2.654 0.086 3114
3 HA28 2 1 5 2.811 0.103 3115
3 HA28 2 1 6 2.907 0.114 3116
3 HA28 2 1 7 3.049 0.133 3117
3 HA28 2 1 8 2.646 0.085 3118
3 HA28 2 1 9 3.208 0.156 3119
3 HA28 2 2 1 3.629 0.230 3120
3 HA28 2 2 2 3.729 0.251 3121
3 HA28 2 2 3 3.589 0.223 3122
3 HA28 2 2 4 3.769 0.260 3123
3 HA28 2 2 5 3.374 0.183 3124
3 HA28 2 2 6 3.213 0.157 3125
3 HA28 2 2 7 3.489 0.204 3126
3 HA28 2 2 8 3.635 0.232 3127
3 HA28 2 3 1 2.495 0.070 3128
3 HA28 2 3 2 2.765 0.097 3129
3 HA28 2 3 3 2.699 0.090 3130
3 HA28 2 3 4 2.745 0.095 3131
3 HA28 2 3 5 3.025 0.130 3132
3 HA28 2 3 6 3.130 0.145 3133
3 HA28 2 3 7 2.666 0.087 3134
3 HA28 2 3 8 2.825 0.104 3135
3 HA28 2 3 9 3.259 0.164 3136
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

3 HA28 2 3 10 2.638 0.084 3137
3 HA28 2 4 1 3.393 0.187 3138
3 HA28 2 4 tail only? 2.456 0.067 3139
3 HA28 2 4 3 3.930 0.296 3140
3 HA28 2 4 4 3.285 0.168 3141
3 HA28 2 4 5 3.366 0.182 3142
3 HA28 2 4 6 3.381 0.184 3143
3 HA28 2 4 7 2.862 0.109 3144
3 HA28 2 4 8 3.431 0.193 3145
3 HA28 2 4 9 4.249 0.378 3146
3 HA28 2 4 10 3.932 0.296 3147

33 HA28 2 1 1 3.280 0.168 3148
33 HA28 2 1 2 3.115 0.142 3149
33 HA28 2 1 3 3.881 0.285 3150
33 HA28 2 1 4 3.918 0.293 3151
33 HA28 2 1 5 4.083 0.334 3152
33 HA28 2 1 6 3.727 0.251 3153
33 HA28 2 1 7 4.149 0.351 3154
33 HA28 2 1 8 3.589 0.223 3155
33 HA28 2 1 9 3.741 0.254 3156
33 HA28 2 2 1 3.136 0.145 3157
33 HA28 2 2 2 3.150 0.147 3158
33 HA28 2 2 3 3.303 0.171 3159
33 HA28 2 2 4 2.950 0.120 3160
33 HA28 2 2 5 3.174 0.151 3161
33 HA28 2 2 6 3.338 0.177 3162
33 HA28 2 2 7 3.050 0.133 3163
33 HA28 2 2 8 2.941 0.119 3164
33 HA28 2 3 1 4.204 0.365 3165
33 HA28 2 3 2 4.792 0.549 3166
33 HA28 2 3 3 5.026 0.637 3167
33 HA28 2 3 4 3.715 0.248 3168
33 HA28 2 3 5 4.616 0.489 3169
33 HA28 2 3 6 3.844 0.276 3170
33 HA28 2 3 7 4.414 0.425 3171
33 HA28 2 4 1 3.472 0.201 3172
33 HA28 2 4 2 3.913 0.292 3173
33 HA28 2 4 3 3.638 0.232 3174
33 HA28 2 4 4 3.250 0.163 3175
33 HA28 2 4 5 3.847 0.277 3176
33 HA28 2 4 6 4.532 0.462 3177
33 HA28 2 4 7 3.461 0.199 3178
33 HA28 2 4 8 3.842 0.276 3179
34 HA28 2 1 1 2.902 0.114 3180
34 HA28 2 1 2 2.391 0.061 3181
34 HA28 2 1 3 2.744 0.095 3182
34 HA28 2 1 4 2.465 0.067 3183
34 HA28 2 1 5 2.220 0.048 3184
34 HA28 2 1 6 2.940 0.119 3185
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

34 HA28 2 1 7 2.728 0.093 3186
34 HA28 2 1 8 2.476 0.068 3187
34 HA28 2 2 1 1.725 0.021 3188
34 HA28 2 2 2 2.212 0.048 3189
34 HA28 2 2 3 3.392 0.186 3190
34 HA28 2 2 4 2.112 0.041 3191
34 HA28 2 2 5 2.886 0.112 3192
34 HA28 2 2 6 2.782 0.099 3193
34 HA28 2 2 7 1.839 0.026 3194
34 HA28 2 2 8 2.058 0.038 3195
34 HA28 2 2 9 2.324 0.056 3196
34 HA28 2 2 10 2.369 0.059 3197
34 HA28 2 3 1 2.324 0.056 3198
34 HA28 2 3 2 2.389 0.061 3199
34 HA28 2 3 3 2.967 0.122 3200
34 HA28 2 3 4 3.415 0.190 3201
34 HA28 2 3 5 3.606 0.226 3202
34 HA28 2 3 6 3.762 0.258 3203
34 HA28 2 3 7 3.445 0.196 3204
34 HA28 2 4 1 2.688 0.089 3205
34 HA28 2 4 2 3.958 0.303 3206
34 HA28 2 4 3 3.910 0.291 3207
34 HA28 2 4 4 3.458 0.198 3208
34 HA28 2 4 5 4.691 0.514 3209
34 HA28 2 4 6 3.263 0.165 3210
34 HA28 2 4 7 3.820 0.271 3211
34 HA28 2 4 8 4.435 0.432 3212
35 HA28 2 1 1 3.527 0.211 3213
35 HA28 2 1 2 3.742 0.254 3214
35 HA28 2 1 3 2.869 0.110 3215
35 HA28 2 1 4 3.888 0.286 3216
35 HA28 2 1 5 4.240 0.375 3217
35 HA28 2 1 6 3.941 0.299 3218
35 HA28 2 1 7 3.483 0.203 3219
35 HA28 2 1 8 3.801 0.267 3220
35 HA28 2 2 1 3.005 0.127 3221
35 HA28 2 2 2 3.192 0.154 3222
35 HA28 2 2 3 3.387 0.185 3223
35 HA28 2 2 4 4.218 0.369 3224
35 HA28 2 2 5 2.861 0.109 3225
35 HA28 2 2 6 3.119 0.143 3226
35 HA28 2 2 7 4.049 0.325 3227
35 HA28 2 2 8 2.656 0.086 3228
35 HA28 2 2 9 2.805 0.102 3229
35 HA28 2 3 1 3.167 0.150 3230
35 HA28 2 3 2 3.178 0.152 3231
35 HA28 2 3 3 2.786 0.100 3232
35 HA28 2 3 4 3.813 0.269 3233
35 HA28 2 3 5 2.754 0.096 3234
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

35 HA28 2 3 6 3.534 0.212 3235
35 HA28 2 3 7 3.243 0.162 3236
35 HA28 2 3 8 3.220 0.158 3237
35 HA28 2 3 9 3.939 0.298 3238
35 HA28 2 4 1 3.623 0.229 3239
35 HA28 2 4 2 3.359 0.181 3240
35 HA28 2 4 3 3.621 0.229 3241
35 HA28 2 4 4 3.454 0.197 3242
35 HA28 2 4 5 3.190 0.153 3243
35 HA28 2 4 6 3.652 0.235 3244
35 HA28 2 4 7 2.786 0.100 3245
35 HA28 2 4 8 3.277 0.167 3246
35 HA28 2 4 9 3.290 0.169 3247
37 HA28 2 1 1 3.445 0.196 3248
37 HA28 2 1 2 3.492 0.204 3249
37 HA28 2 1 3 3.485 0.203 3250
37 HA28 2 1 4 3.740 0.253 3251
37 HA28 2 1 5 3.677 0.240 3252
37 HA28 2 1 6 3.491 0.204 3253
37 HA28 2 1 7 3.483 0.203 3254
37 HA28 2 1 8 3.341 0.178 3255
37 HA28 2 1 9 3.445 0.196 3256
37 HA28 2 1 10 4.196 0.363 3257
37 HA28 2 2 1 3.559 0.217 3258
37 HA28 2 2 2 2.972 0.123 3259
37 HA28 2 2 3 3.827 0.272 3260
37 HA28 2 2 4 3.822 0.271 3261
37 HA28 2 2 5 3.233 0.160 3262
37 HA28 2 2 6 3.023 0.129 3263
37 HA28 2 2 7 3.353 0.180 3264
37 HA28 2 2 8 4.908 0.592 3265
37 HA28 2 2 9 2.835 0.106 3266
37 HA28 2 3 1 3.495 0.205 3267
37 HA28 2 3 2 2.663 0.086 3268
37 HA28 2 3 3 3.052 0.133 3269
37 HA28 2 3 4 3.938 0.298 3270
37 HA28 2 3 5 3.229 0.160 3271
37 HA28 2 3 6 3.713 0.248 3272
37 HA28 2 3 7 3.388 0.186 3273
37 HA28 2 3 8 3.704 0.246 3274
37 HA28 2 3 9 3.750 0.256 3275
37 HA28 2 3 10 3.149 0.147 3276
37 HA28 2 4 1 3.437 0.194 3277
37 HA28 2 4 2 3.024 0.130 3278
37 HA28 2 4 3 3.361 0.181 3279
37 HA28 2 4 4 2.605 0.081 3280
37 HA28 2 4 5 3.656 0.236 3281
37 HA28 2 4 6 3.306 0.172 3282
37 HA28 2 4 7 3.259 0.164 3283
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

37 HA28 2 4 8 2.975 0.123 3284
37 HA28 2 4 9 3.121 0.143 3285
37 HA28 2 4 10 3.303 0.171 3286
38 HA28 2 1 1 2.824 0.104 3287
38 HA28 2 1 2 2.790 0.100 3288
38 HA28 2 1 3 2.842 0.106 3289
38 HA28 2 1 4 3.207 0.156 3290
38 HA28 2 1 5 3.365 0.182 3291
38 HA28 2 1 6 3.350 0.179 3292
38 HA28 2 1 7 3.141 0.146 3293
38 HA28 2 1 8 3.901 0.289 3294
38 HA28 2 1 9 3.183 0.152 3295
38 HA28 2 2 1 2.731 0.094 3296
38 HA28 2 2 2 3.195 0.154 3297
38 HA28 2 2 3 3.339 0.177 3298
38 HA28 2 2 4 3.785 0.263 3299
38 HA28 2 2 5 3.602 0.225 3300
38 HA28 2 2 6 2.861 0.109 3301
38 HA28 2 2 7 3.808 0.268 3302
38 HA28 2 2 8 3.838 0.275 3303
38 HA28 2 2 9 2.954 0.120 3304
38 HA28 2 2 10 3.694 0.244 3305
38 HA28 2 3 1 4.493 0.450 3306
38 HA28 2 3 2 3.333 0.176 3307
38 HA28 2 3 3 4.300 0.392 3308
38 HA28 2 3 4 3.739 0.253 3309
38 HA28 2 3 5 4.104 0.339 3310
38 HA28 2 4 1 2.701 0.090 3311
38 HA28 2 4 2 3.132 0.145 3312
38 HA28 2 4 3 2.759 0.097 3313
38 HA28 2 4 4 3.282 0.168 3314
38 HA28 2 4 5 2.984 0.124 3315
38 HA28 2 4 6 2.586 0.079 3316
38 HA28 2 4 7 2.942 0.119 3317
38 HA28 2 4 8 3.092 0.139 3318
38 HA28 2 4 9 3.334 0.176 3319
38 HA28 2 4 10 2.562 0.076 3320
4 HA28 2 1 1 2.697 0.090 3321
4 HA28 2 1 2 2.680 0.088 3322
4 HA28 2 1 3 2.209 0.047 3323
4 HA28 2 1 4 2.386 0.061 3324
4 HA28 2 1 5 2.741 0.095 3325
4 HA28 2 1 6 2.336 0.057 3326
4 HA28 2 1 7 3.232 0.160 3327
4 HA28 2 1 8 3.109 0.141 3328
4 HA28 2 1 9 2.991 0.125 3329
4 HA28 2 2 1 3.467 0.200 3330
4 HA28 2 2 2 3.716 0.248 3331
4 HA28 2 2 3 2.817 0.103 3332

101 of 124



CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

4 HA28 2 2 4 2.794 0.101 3333
4 HA28 2 2 5 3.069 0.136 3334
4 HA28 2 2 6 2.914 0.115 3335
4 HA28 2 2 7 3.689 0.243 3336
4 HA28 2 2 8 3.432 0.193 3337
4 HA28 2 2 9 3.346 0.178 3338
4 HA28 2 2 10 3.137 0.146 3339
4 HA28 2 3 1 2.609 0.081 3340
4 HA28 2 3 2 2.513 0.072 3341
4 HA28 2 3 3 2.351 0.058 3342
4 HA28 2 3 4 2.920 0.116 3343
4 HA28 2 3 5 2.236 0.049 3344
4 HA28 2 3 6 2.656 0.086 3345
4 HA28 2 3 7 2.389 0.061 3346
4 HA28 2 3 8 2.639 0.084 3347
4 HA28 2 3 9 2.606 0.081 3348
4 HA28 2 4 1 3.225 0.159 3349
4 HA28 2 4 2 2.963 0.121 3350
4 HA28 2 4 3 3.295 0.170 3351
4 HA28 2 4 4 3.724 0.250 3352
4 HA28 2 4 5 2.984 0.124 3353
4 HA28 2 4 6 3.275 0.167 3354
4 HA28 2 4 7 3.328 0.175 3355
4 HA28 2 4 8 3.297 0.170 3356
4 HA28 2 4 9 2.657 0.086 3357
4 HA28 2 4 10 2.910 0.115 3358

41 HA28 2 1 1 4.118 0.343 3359
41 HA28 2 1 2 4.178 0.358 3360
41 HA28 2 1 3 4.340 0.404 3361
41 HA28 2 1 4 3.553 0.216 3362
41 HA28 2 1 5 3.882 0.285 3363
41 HA28 2 1 6 3.785 0.263 3364
41 HA28 2 1 7 3.818 0.270 3365
41 HA28 2 1 8 3.501 0.206 3366
41 HA28 2 1 9 3.510 0.208 3367
41 HA28 2 2 1 2.682 0.088 3368
41 HA28 2 2 2 3.001 0.126 3369
41 HA28 2 2 3 3.030 0.130 3370
41 HA28 2 2 4 3.329 0.176 3371
41 HA28 2 2 5 3.416 0.191 3372
41 HA28 2 2 6 2.715 0.092 3373
41 HA28 2 2 7 2.537 0.074 3374
41 HA28 2 2 8 3.292 0.170 3375
41 HA28 2 2 9 2.786 0.100 3376
41 HA28 2 2 10 3.541 0.213 3377
41 HA28 2 2 11 3.328 0.175 3378
41 HA28 2 3 1 3.041 0.132 3379
41 HA28 2 3 2 3.447 0.196 3380
41 HA28 2 3 3 3.246 0.162 3381
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

41 HA28 2 3 4 2.984 0.124 3382
41 HA28 2 3 5 3.612 0.227 3383
41 HA28 2 3 6 3.407 0.189 3384
41 HA28 2 3 7 3.254 0.163 3385
41 HA28 2 3 8 2.851 0.107 3386
41 HA28 2 3 9 3.385 0.185 3387
41 HA28 2 3 10 2.990 0.125 3388
41 HA28 2 3 11 3.686 0.242 3389
41 HA28 2 4 1 3.718 0.249 3390
41 HA28 2 4 2 3.315 0.173 3391
41 HA28 2 4 3 3.472 0.201 3392
41 HA28 2 4 4 3.222 0.158 3393
41 HA28 2 4 5 3.068 0.136 3394
41 HA28 2 4 6 3.044 0.132 3395
41 HA28 2 4 7 3.580 0.221 3396
41 HA28 2 4 8 3.367 0.182 3397
41 HA28 2 4 9 3.793 0.265 3398
41 HA28 2 4 10 3.349 0.179 3399
42 HA28 2 1 1 3.151 0.148 3400
42 HA28 2 1 2 2.733 0.094 3401
42 HA28 2 1 3 3.810 0.269 3402
42 HA28 2 1 4 3.404 0.188 3403
42 HA28 2 1 5 3.552 0.215 3404
42 HA28 2 1 6 3.447 0.196 3405
42 HA28 2 1 7 3.048 0.133 3406
42 HA28 2 1 8 3.261 0.165 3407
42 HA28 2 2 1 3.724 0.250 3408
42 HA28 2 2 2 3.903 0.290 3409
42 HA28 2 2 3 3.743 0.254 3410
42 HA28 2 2 4 3.449 0.196 3411
42 HA28 2 2 5 3.571 0.219 3412
42 HA28 2 2 6 2.229 0.049 3413
42 HA28 2 3 1 3.156 0.148 3414
42 HA28 2 3 2 2.124 0.042 3415
42 HA28 2 3 3 3.875 0.283 3416
42 HA28 2 3 4 3.612 0.227 3417
42 HA28 2 3 5 2.296 0.054 3418
42 HA28 2 3 6 4.187 0.361 3419
42 HA28 2 3 7 2.319 0.055 3420
42 HA28 2 4 1 3.261 0.165 3421
42 HA28 2 4 2 3.388 0.186 3422
42 HA28 2 4 3 3.277 0.167 3423
42 HA28 2 4 4 3.124 0.144 3424
42 HA28 2 4 5 2.770 0.098 3425
47 HA28 2 1 1 2.486 0.069 3426
47 HA28 2 1 2 2.651 0.085 3427
47 HA28 2 1 3 2.891 0.112 3428
47 HA28 2 1 4 2.721 0.093 3429
47 HA28 2 1 5 2.754 0.096 3430
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

47 HA28 2 1 6 3.146 0.147 3431
47 HA28 2 1 7 2.555 0.076 3432
47 HA28 2 1 8 2.767 0.098 3433
47 HA28 2 1 9 2.465 0.067 3434
47 HA28 2 2 1 3.548 0.215 3435
47 HA28 2 2 2 4.044 0.324 3436
47 HA28 2 2 3 3.708 0.247 3437
47 HA28 2 2 4 3.696 0.244 3438
47 HA28 2 2 5 4.411 0.424 3439
47 HA28 2 2 6 4.006 0.314 3440
47 HA28 2 2 7 3.509 0.207 3441
47 HA28 2 2 8 4.007 0.314 3442
47 HA28 2 2 9 3.971 0.306 3443
47 HA28 2 2 10 3.394 0.187 3444
47 HA28 2 2 11 3.766 0.259 3445
47 HA28 2 3 1 3.872 0.282 3446
47 HA28 2 3 2 3.874 0.283 3447
47 HA28 2 3 3 3.916 0.293 3448
47 HA28 2 3 4 4.153 0.352 3449
47 HA28 2 3 5 4.142 0.349 3450
47 HA28 2 3 6 5.329 0.764 3451
47 HA28 2 3 7 4.339 0.403 3452
47 HA28 2 3 8 4.019 0.317 3453
47 HA28 2 3 9 4.219 0.369 3454
47 HA28 2 3 10 3.911 0.291 3455
47 HA28 2 4 1 4.157 0.353 3456
47 HA28 2 4 2 3.682 0.241 3457
47 HA28 2 4 3 4.506 0.454 3458
47 HA28 2 4 4 4.313 0.396 3459
47 HA28 2 4 5 4.431 0.431 3460
47 HA28 2 4 6 3.436 0.194 3461
47 HA28 2 4 7 4.187 0.361 3462
47 HA28 2 4 8 4.352 0.407 3463
47 HA28 2 4 9 4.041 0.323 3464
47 HA28 2 4 10 3.652 0.235 3465
48 HA28 2 1 1 3.877 0.284 3466
48 HA28 2 1 2 4.182 0.359 3467
48 HA28 2 1 3 3.784 0.263 3468
48 HA28 2 1 4 4.609 0.487 3469
48 HA28 2 1 5 3.892 0.287 3470
48 HA28 2 1 6 4.045 0.324 3471
48 HA28 2 1 7 4.065 0.329 3472
48 HA28 2 1 8 4.122 0.344 3473
48 HA28 2 1 9 4.043 0.323 3474
48 HA28 2 2 1 3.822 0.271 3475
48 HA28 2 2 2 3.213 0.157 3476
48 HA28 2 2 3 3.820 0.271 3477
48 HA28 2 2 4 3.465 0.199 3478
48 HA28 2 2 5 3.706 0.246 3479
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

48 HA28 2 2 6 4.009 0.315 3480
48 HA28 2 2 7 3.512 0.208 3481
48 HA28 2 2 8 3.709 0.247 3482
48 HA28 2 2 9 3.513 0.208 3483
48 HA28 2 3 1 4.488 0.448 3484
48 HA28 2 3 2 4.170 0.356 3485
48 HA28 2 3 3 4.351 0.407 3486
48 HA28 2 3 4 5.184 0.701 3487
48 HA28 2 3 5 4.958 0.611 3488
48 HA28 2 3 6 4.404 0.422 3489
48 HA28 2 3 7 4.172 0.357 3490
48 HA28 2 3 8 4.081 0.333 3491
48 HA28 2 3 9 3.612 0.227 3492
48 HA28 2 4 1 5.140 0.683 3493
48 HA28 2 4 2 4.226 0.371 3494
48 HA28 2 4 3 5.607 0.894 3495
48 HA28 2 4 4 4.945 0.606 3496
48 HA28 2 4 5 5.071 0.655 3497
48 HA28 2 4 6 5.189 0.703 3498
48 HA28 2 4 7 4.716 0.523 3499
48 HA28 2 4 8 5.243 0.726 3500
48 HA28 2 4 9 4.180 0.359 3501
5 HA28 2 1 1 3.396 0.187 3502
5 HA28 2 1 2 2.893 0.113 3503
5 HA28 2 1 3 3.386 0.185 3504
5 HA28 2 1 4 4.671 0.507 3505
5 HA28 2 1 5 3.666 0.238 3506
5 HA28 2 1 6 3.239 0.161 3507
5 HA28 2 1 7 3.137 0.146 3508
5 HA28 2 1 8 3.184 0.153 3509
5 HA28 2 1 9 3.288 0.169 3510
5 HA28 2 2 1 3.684 0.242 3511
5 HA28 2 2 2 4.115 0.342 3512
5 HA28 2 2 3 4.071 0.330 3513
5 HA28 2 2 4 4.366 0.411 3514
5 HA28 2 2 5 4.442 0.434 3515
5 HA28 2 2 6 3.719 0.249 3516
5 HA28 2 2 7 3.475 0.201 3517
5 HA28 2 2 8 4.055 0.326 3518
5 HA28 2 2 9 4.271 0.384 3519
5 HA28 2 3 1 3.245 0.162 3520
5 HA28 2 3 2 3.263 0.165 3521
5 HA28 2 3 3 2.862 0.109 3522
5 HA28 2 3 4 3.531 0.211 3523
5 HA28 2 3 5 3.622 0.229 3524
5 HA28 2 3 6 3.344 0.178 3525
5 HA28 2 3 7 3.175 0.151 3526
5 HA28 2 3 8 3.697 0.244 3527
5 HA28 2 3 9 3.617 0.228 3528
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

5 HA28 2 4 1 3.350 0.179 3529
5 HA28 2 4 2 3.591 0.223 3530
5 HA28 2 4 3 3.490 0.204 3531
5 HA28 2 4 4 3.095 0.139 3532
5 HA28 2 4 5 3.997 0.312 3533
5 HA28 2 4 6 4.244 0.376 3534
5 HA28 2 4 7 3.231 0.160 3535
5 HA28 2 4 8 3.577 0.220 3536
5 HA28 2 4 9 2.934 0.118 3537

53 HA28 2 1 1 2.711 0.092 3538
53 HA28 2 1 2 2.419 0.064 3539
53 HA28 2 1 3 3.249 0.163 3540
53 HA28 2 1 4 3.292 0.170 3541
53 HA28 2 1 5 3.290 0.169 3542
53 HA28 2 1 6 3.320 0.174 3543
53 HA28 2 1 7 2.401 0.062 3544
53 HA28 2 1 8 2.913 0.115 3545
53 HA28 2 1 9 2.459 0.067 3546
53 HA28 2 2 1 2.543 0.075 3547
53 HA28 2 2 2 2.635 0.084 3548
53 HA28 2 2 3 2.591 0.079 3549
53 HA28 2 2 4 3.370 0.183 3550
53 HA28 2 2 5 3.391 0.186 3551
53 HA28 2 2 6 2.674 0.088 3552
53 HA28 2 2 7 2.555 0.076 3553
53 HA28 2 2 8 3.088 0.138 3554
53 HA28 2 2 9 1.731 0.021 3555
53 HA28 2 3 1 3.970 0.305 3556
53 HA28 2 3 2 3.402 0.188 3557
53 HA28 2 3 3 3.792 0.265 3558
53 HA28 2 3 4 3.609 0.227 3559
53 HA28 2 3 5 3.912 0.292 3560
53 HA28 2 3 6 2.095 0.040 3561
53 HA28 2 3 7 2.714 0.092 3562
53 HA28 2 3 8 3.816 0.270 3563
53 HA28 2 3 9 3.516 0.209 3564
53 HA28 2 3 10 3.261 0.165 3565
53 HA28 2 4 1 3.850 0.277 3566
53 HA28 2 4 2 3.098 0.140 3567
53 HA28 2 4 3 3.389 0.186 3568
53 HA28 2 4 4 3.954 0.302 3569
53 HA28 2 4 5 4.313 0.396 3570
53 HA28 2 4 6 3.737 0.253 3571
53 HA28 2 4 7 3.504 0.206 3572
53 HA28 2 4 8 3.530 0.211 3573
53 HA28 2 4 9 3.449 0.196 3574
54 HA28 2 1 1 3.242 0.162 3575
54 HA28 2 1 2 2.523 0.073 3576
54 HA28 2 1 3 2.316 0.055 3577
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

54 HA28 2 1 4 3.893 0.287 3578
54 HA28 2 1 5 3.365 0.182 3579
54 HA28 2 1 6 4.369 0.412 3580
54 HA28 2 1 7 3.185 0.153 3581
54 HA28 2 1 8 3.685 0.242 3582
54 HA28 2 2 1 3.774 0.261 3583
54 HA28 2 2 2 3.394 0.187 3584
54 HA28 2 2 3 2.953 0.120 3585
54 HA28 2 2 4 2.979 0.124 3586
54 HA28 2 2 5 3.283 0.168 3587
54 HA28 2 2 6 2.736 0.094 3588
54 HA28 2 2 7 4.102 0.338 3589
54 HA28 2 2 8 3.551 0.215 3590
54 HA28 2 3 1 2.803 0.102 3591
54 HA28 2 3 2 4.066 0.329 3592
54 HA28 2 3 3 3.192 0.154 3593
54 HA28 2 3 4 3.807 0.268 3594
54 HA28 2 3 5 2.916 0.115 3595
54 HA28 2 3 6 2.694 0.090 3596
54 HA28 2 3 7 3.128 0.144 3597
54 HA28 2 3 8 3.200 0.155 3598
54 HA28 2 4 1 3.684 0.242 3599
54 HA28 2 4 2 3.463 0.199 3600
54 HA28 2 4 3 2.518 0.072 3601
54 HA28 2 4 4 3.709 0.247 3602
54 HA28 2 4 5 3.472 0.201 3603
54 HA28 2 4 6 3.635 0.232 3604
54 HA28 2 4 7 3.975 0.307 3605
54 HA28 2 4 8 3.913 0.292 3606
54 HA28 2 4 9 3.670 0.239 3607
6 HA28 2 1 1 3.001 0.126 3608
6 HA28 2 1 2 2.954 0.120 3609
6 HA28 2 1 3 3.797 0.266 3610
6 HA28 2 1 4 2.879 0.111 3611
6 HA28 2 1 5 2.861 0.109 3612
6 HA28 2 1 6 2.793 0.101 3613
6 HA28 2 1 7 3.872 0.282 3614
6 HA28 2 1 8 3.222 0.158 3615
6 HA28 2 1 9 2.508 0.071 3616
6 HA28 2 2 1 2.705 0.091 3617
6 HA28 2 2 2 3.262 0.165 3618
6 HA28 2 2 3 3.172 0.151 3619
6 HA28 2 2 4 3.473 0.201 3620
6 HA28 2 2 5 3.406 0.189 3621
6 HA28 2 2 6 2.860 0.109 3622
6 HA28 2 2 7 2.688 0.089 3623
6 HA28 2 3 1 2.978 0.123 3624
6 HA28 2 3 2 2.630 0.083 3625
6 HA28 2 3 3 3.579 0.221 3626
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

6 HA28 2 3 4 2.999 0.126 3627
6 HA28 2 3 5 3.128 0.144 3628
6 HA28 2 3 6 3.071 0.136 3629
6 HA28 2 3 7 3.713 0.248 3630
6 HA28 2 3 8 3.504 0.206 3631
6 HA28 2 3 9 3.143 0.146 3632
6 HA28 2 4 1 2.930 0.117 3633
6 HA28 2 4 2 3.359 0.181 3634
6 HA28 2 4 3 3.449 0.196 3635
6 HA28 2 4 4 3.172 0.151 3636
6 HA28 2 4 5 3.219 0.158 3637
6 HA28 2 4 6 3.222 0.158 3638
6 HA28 2 4 7 2.900 0.113 3639
6 HA28 2 4 8 3.126 0.144 3640
6 HA28 2 4 9 2.738 0.094 3641

60 HA28 2 2 1 3.513 0.208 3642
60 HA28 2 2 2 2.314 0.055 3643
60 HA28 2 2 3 3.390 0.186 3644
60 HA28 2 2 4 2.923 0.116 3645
60 HA28 2 2 5 3.539 0.213 3646
60 HA28 2 2 6 2.465 0.067 3647
60 HA28 2 2 7 3.415 0.190 3648
60 HA28 2 2 8 3.521 0.210 3649
60 HA28 2 2 9 2.660 0.086 3650
60 HA28 2 2 10 2.551 0.075 3651
60 HA28 2 1 1 3.615 0.228 3652
60 HA28 2 1 2 3.572 0.219 3653
60 HA28 2 1 3 3.244 0.162 3654
60 HA28 2 1 4 2.839 0.106 3655
60 HA28 2 1 5 3.374 0.183 3656
60 HA28 2 1 6 4.464 0.441 3657
60 HA28 2 1 7 3.142 0.146 3658
60 HA28 2 1 8 3.508 0.207 3659
60 HA28 2 1 9 3.274 0.167 3660
60 HA28 2 3 1 3.717 0.249 3661
60 HA28 2 3 2 3.023 0.129 3662
60 HA28 2 3 3 2.962 0.121 3663
60 HA28 2 3 4 2.977 0.123 3664
60 HA28 2 3 5 3.332 0.176 3665
60 HA28 2 3 6 3.531 0.211 3666
60 HA28 2 3 7 3.266 0.165 3667
60 HA28 2 3 8 3.398 0.187 3668
60 HA28 2 3 9 3.238 0.161 3669
60 HA28 2 4 1 3.150 0.147 3670
60 HA28 2 4 2 3.015 0.128 3671
60 HA28 2 4 3 2.604 0.080 3672
60 HA28 2 4 4 2.864 0.109 3673
60 HA28 2 4 5 3.196 0.154 3674
60 HA28 2 4 6 2.681 0.088 3675
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

60 HA28 2 4 7 3.123 0.144 3676
60 HA28 2 4 8 3.579 0.221 3677
62 HA28 2 1 1 3.275 0.167 3678
62 HA28 2 1 2 2.674 0.088 3679
62 HA28 2 1 3 3.121 0.143 3680
62 HA28 2 1 4 4.097 0.337 3681
62 HA28 2 1 5 2.850 0.107 3682
62 HA28 2 1 6 3.100 0.140 3683
62 HA28 2 1 7 3.362 0.181 3684
62 HA28 2 1 8 2.913 0.115 3685
62 HA28 2 1 9 2.887 0.112 3686
62 HA28 2 2 1 2.988 0.125 3687
62 HA28 2 2 2 2.967 0.122 3688
62 HA28 2 2 3 3.074 0.137 3689
62 HA28 2 2 4 2.905 0.114 3690
62 HA28 2 2 5 3.133 0.145 3691
62 HA28 2 2 6 2.986 0.124 3692
62 HA28 2 2 7 3.327 0.175 3693
62 HA28 2 2 8 3.132 0.145 3694
62 HA28 2 2 9 2.881 0.111 3695
62 HA28 2 3 1 2.839 0.106 3696
62 HA28 2 3 2 2.880 0.111 3697
62 HA28 2 3 3 2.439 0.065 3698
62 HA28 2 3 4 3.050 0.133 3699
62 HA28 2 3 5 2.635 0.084 3700
62 HA28 2 3 6 2.722 0.093 3701
62 HA28 2 3 7 3.241 0.161 3702
62 HA28 2 3 8 3.261 0.165 3703
62 HA28 2 3 9 2.940 0.119 3704
62 HA28 2 3 10 2.617 0.082 3705
62 HA28 2 4 1 2.559 0.076 3706
62 HA28 2 4 2 2.648 0.085 3707
62 HA28 2 4 3 2.675 0.088 3708
62 HA28 2 4 4 3.317 0.174 3709
62 HA28 2 4 5 2.868 0.110 3710
62 HA28 2 4 6 3.264 0.165 3711
62 HA28 2 4 7 2.608 0.081 3712
63 HA28 2 1 1 3.567 0.218 3713
64 HA28 2 2 1 4.210 0.367 3714
64 HA28 2 4 1 4.415 0.426 3715
64 HA28 2 4 2 4.249 0.378 3716
64 HA28 2 4 3 2.801 0.102 3717
66 HA28 2 1 1 3.910 0.291 3718
66 HA28 2 1 2 3.935 0.297 3719
66 HA28 2 2 1 4.346 0.405 3720
66 HA28 2 3 1 3.546 0.214 3721
66 HA28 2 3 2 3.603 0.225 3722
66 HA28 2 3 3 3.539 0.213 3723
66 HA28 2 4 1 3.396 0.187 3724
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

66 HA28 2 4 2 3.568 0.219 3725
66 HA28 2 4 3 3.759 0.257 3726
66 HA28 2 4 4 4.320 0.398 3727
68 HA28 2 2 1 4.478 0.445 3728
69 HA28 2 1 1 2.818 0.104 3729
69 HA28 2 1 3 3.485 0.203 3730
69 HA28 2 1 4 3.544 0.214 3731
69 HA28 2 1 5 2.429 0.064 3732
69 HA28 2 1 6 2.845 0.107 3733
69 HA28 2 1 7 3.509 0.207 3734
69 HA28 2 2 1 3.810 0.269 3735
69 HA28 2 2 2 2.769 0.098 3736
69 HA28 2 2 3 3.624 0.229 3737
69 HA28 2 2 4 3.419 0.191 3738
69 HA28 2 2 5 2.812 0.103 3739
69 HA28 2 2 6 3.732 0.252 3740
69 HA28 2 2 7 4.353 0.407 3741
69 HA28 2 2 8 3.644 0.234 3742
69 HA28 2 2 9 4.066 0.329 3743
69 HA28 2 3 1 4.460 0.439 3744
69 HA28 2 3 2 4.290 0.389 3745
69 HA28 2 3 3 4.496 0.450 3746
69 HA28 2 3 4 3.114 0.142 3747
69 HA28 2 3 5 3.604 0.226 3748
69 HA28 2 4 1 3.511 0.208 3749
69 HA28 2 4 2 3.082 0.138 3750
69 HA28 2 4 3 2.877 0.111 3751
69 HA28 2 4 4 2.860 0.109 3752
71 HA28 2 1 1 3.172 0.151 3753
71 HA28 2 1 2 4.449 0.436 3754
71 HA28 2 1 3 3.457 0.198 3755
71 HA28 2 1 4 4.664 0.505 3756
71 HA28 2 1 5 3.797 0.266 3757
71 HA28 2 1 6 4.333 0.402 3758
71 HA28 2 1 7 3.943 0.299 3759
71 HA28 2 1 8 3.882 0.285 3760
71 HA28 2 1 9 4.282 0.387 3761
71 HA28 2 2 1 3.637 0.232 3762
71 HA28 2 2 2 4.016 0.317 3763
71 HA28 2 2 3 3.612 0.227 3764
71 HA28 2 2 4 3.630 0.231 3765
71 HA28 2 2 5 4.696 0.516 3766
71 HA28 2 2 6 4.654 0.502 3767
71 HA28 2 2 7 2.299 0.054 3768
71 HA28 2 2 8 4.358 0.409 3769
71 HA28 2 3 1 4.176 0.358 3770
71 HA28 2 3 2 3.578 0.220 3771
71 HA28 2 3 3 3.833 0.274 3772
71 HA28 2 3 4 3.656 0.236 3773
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

71 HA28 2 3 5 4.148 0.350 3774
71 HA28 2 3 6 3.357 0.180 3775
71 HA28 2 3 7 3.800 0.266 3776
71 HA28 2 4 1 3.208 0.156 3777
71 HA28 2 4 2 2.550 0.075 3778
71 HA28 2 4 3 4.713 0.522 3779
71 HA28 2 4 4 4.323 0.399 3780
71 HA28 2 4 5 4.717 0.523 3781
71 HA28 2 4 6 3.268 0.166 3782
71 HA28 2 4 7 4.299 0.392 3783
72 HA28 2 1 1 3.470 0.200 3784
72 HA28 2 1 2 3.589 0.223 3785
72 HA28 2 1 3 3.698 0.245 3786
72 HA28 2 1 4 3.872 0.282 3787
72 HA28 2 1 5 3.629 0.230 3788
72 HA28 2 1 6 3.443 0.195 3789
72 HA28 2 1 7 3.963 0.304 3790
72 HA28 2 1 8 3.771 0.260 3791
72 HA28 2 2 1 3.131 0.145 3792
72 HA28 2 2 2 3.520 0.209 3793
72 HA28 2 2 3 4.342 0.404 3794
72 HA28 2 2 4 3.635 0.232 3795
72 HA28 2 2 5 3.927 0.295 3796
72 HA28 2 2 6 3.687 0.242 3797
72 HA28 2 2 7 3.163 0.149 3798
72 HA28 2 2 8 3.365 0.182 3799
72 HA28 2 3 1 3.357 0.180 3800
72 HA28 2 3 2 3.306 0.172 3801
72 HA28 2 3 3 3.280 0.168 3802
72 HA28 2 3 4 4.396 0.420 3803
72 HA28 2 3 5 4.581 0.478 3804
72 HA28 2 4 1 3.528 0.211 3805
72 HA28 2 4 2 3.398 0.187 3806
72 HA28 2 4 3 3.535 0.212 3807
72 HA28 2 4 4 4.428 0.430 3808
72 HA28 2 4 5 2.742 0.095 3809
72 HA28 2 4 6 3.652 0.235 3810
72 HA28 2 4 7 3.595 0.224 3811
9 HA28 2 1 1 3.049 0.133 3812
9 HA28 2 1 2 2.837 0.106 3813
9 HA28 2 1 3 2.838 0.106 3814
9 HA28 2 1 4 3.028 0.130 3815
9 HA28 2 1 5 3.341 0.178 3816
9 HA28 2 1 6 2.759 0.097 3817
9 HA28 2 1 7 3.218 0.158 3818
9 HA28 2 1 8 3.424 0.192 3819
9 HA28 2 1 9 2.741 0.095 3820
9 HA28 2 1 10 3.267 0.166 3821
9 HA28 2 2 1 3.956 0.302 3822
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

9 HA28 2 2 2 3.146 0.147 3823
9 HA28 2 2 3 3.676 0.240 3824
9 HA28 2 2 4 3.364 0.182 3825
9 HA28 2 2 5 3.576 0.220 3826
9 HA28 2 2 6 3.423 0.192 3827
9 HA28 2 2 7 3.333 0.176 3828
9 HA28 2 2 8 3.220 0.158 3829
9 HA28 2 3 1 3.194 0.154 3830
9 HA28 2 3 2 3.348 0.179 3831
9 HA28 2 3 3 3.669 0.239 3832
9 HA28 2 3 4 3.870 0.282 3833
9 HA28 2 3 5 3.274 0.167 3834
9 HA28 2 3 6 3.279 0.167 3835
9 HA28 2 3 7 3.610 0.227 3836
9 HA28 2 3 8 3.366 0.182 3837
9 HA28 2 3 9 3.654 0.236 3838
9 HA28 2 4 1 3.476 0.201 3839
9 HA28 2 4 2 2.850 0.107 3840
9 HA28 2 4 3 3.030 0.130 3841
9 HA28 2 4 4 3.202 0.155 3842
9 HA28 2 4 5 3.931 0.296 3843
9 HA28 2 4 6 2.820 0.104 3844
9 HA28 2 4 7 3.827 0.272 3845
9 HA28 2 4 8 3.291 0.169 3846
9 HA28 2 4 9 2.962 0.121 3847
9 HA28 2 4 10 2.268 0.052 3848

Archive HA28 2 1 1 1.439 0.011 3849
Archive HA28 2 1 2 1.468 0.012 3850
Archive HA28 2 1 3 1.869 0.027 3851
Archive HA28 2 1 4 1.911 0.030 3852
Archive HA28 2 1 5 1.148 0.005 3853
Archive HA28 2 1 6 1.418 0.011 3854
Archive HA28 2 1 7 1.650 0.018 3855
Archive HA28 2 1 8 2.016 0.035 3856
Archive HA28 2 1 9 1.685 0.019 3857
Archive HA28 2 1 10 1.354 0.009 3858
Archive HA28 2 1 11 1.336 0.009 3859
Archive HA28 2 1 12 1.466 0.012 3860
Archive HA28 2 1 13 1.407 0.011 3861
Archive HA28 2 1 14 1.563 0.015 3862
Archive HA28 2 1 15 1.511 0.014 3863
Archive HA28 2 1 16 1.415 0.011 3864
Archive HA28 2 1 17 1.454 0.012 3865
Archive HA28 2 1 18 1.050 0.004 3866
Archive HA28 2 1 19 1.721 0.021 3867
Archive HA28 2 1 20 1.880 0.028 3868

WB HA28 2 1 1 3.352 0.180 3869
WB HA28 2 1 2 4.094 0.336 3870
WB HA28 2 1 3 3.808 0.268 3871
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

WB HA28 2 1 4 3.607 0.226 3872
WB HA28 2 1 5 3.631 0.231 3873
WB HA28 2 1 6 3.709 0.247 3874
WB HA28 2 1 7 3.506 0.207 3875
WB HA28 2 2 1 3.488 0.203 3876
WB HA28 2 2 2 3.455 0.197 3877
WB HA28 2 2 3 2.997 0.126 3878
WB HA28 2 2 4 3.803 0.267 3879
WB HA28 2 2 5 3.433 0.194 3880
WB HA28 2 2 6 4.624 0.492 3881
WB HA28 2 2 7 3.222 0.158 3882
WB HA28 2 2 8 3.364 0.182 3883
WB HA28 2 2 9 2.799 0.101 3884
WB HA28 2 2 10 3.053 0.134 3885
WB HA28 2 3 1 3.062 0.135 3886
WB HA28 2 3 2 3.265 0.165 3887
WB HA28 2 3 3 3.513 0.208 3888
WB HA28 2 3 4 3.612 0.227 3889
WB HA28 2 3 5 3.375 0.183 3890
WB HA28 2 3 6 3.493 0.204 3891
WB HA28 2 3 7 2.917 0.116 3892
WB HA28 2 3 8 2.948 0.120 3893
WB HA28 2 3 9 2.861 0.109 3894
WB HA28 2 4 1 3.459 0.198 3895
WB HA28 2 4 2 3.623 0.229 3896
WB HA28 2 4 3 2.758 0.097 3897
WB HA28 2 4 4 2.917 0.116 3898
WB HA28 2 4 5 3.675 0.240 3899
WB HA28 2 4 6 3.347 0.179 3900
WB HA28 2 4 7 3.753 0.256 3901
WB HA28 2 4 8 2.863 0.109 3902
WB HA28 2 4 9 3.399 0.188 3903
S1 HA28 3 1 1 4.108 0.340 3904
S1 HA28 3 1 2 3.674 0.240 3905
S1 HA28 3 1 3 4.661 0.504 3906
S1 HA28 3 1 4 4.783 0.546 3907
S1 HA28 3 1 5 4.814 0.557 3908
S1 HA28 3 1 6 4.837 0.566 3909
S1 HA28 3 1 7 4.470 0.442 3910
S1 HA28 3 1 8 4.876 0.580 3911
S1 HA28 3 1 9 4.251 0.378 3912
S1 HA28 3 1 10 4.606 0.486 3913
S1 HA28 3 2 1 4.915 0.594 3914
S1 HA28 3 2 2 4.553 0.469 3915
S1 HA28 3 2 3 3.848 0.277 3916
S1 HA28 3 2 4 4.356 0.408 3917
S1 HA28 3 2 5 4.373 0.413 3918
S1 HA28 3 2 6 4.265 0.382 3919
S1 HA28 3 2 7 4.923 0.597 3920
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

S1 HA28 3 2 8 4.778 0.544 3921
S1 HA28 3 2 9 4.579 0.477 3922
S1 HA28 3 2 10 4.208 0.366 3923
S1 HA28 3 3 1 4.314 0.396 3924
S1 HA28 3 3 2 4.121 0.343 3925
S1 HA28 3 3 3 4.230 0.372 3926
S1 HA28 3 3 4 4.341 0.404 3927
S1 HA28 3 3 5 4.393 0.419 3928
S1 HA28 3 3 6 4.366 0.411 3929
S1 HA28 3 3 7 4.177 0.358 3930
S1 HA28 3 3 8 3.874 0.283 3931
S1 HA28 3 3 9 4.046 0.324 3932
S1 HA28 3 3 10 4.634 0.495 3933
S1 HA28 3 4 1 4.616 0.489 3934
S1 HA28 3 4 2 5.139 0.682 3935
S1 HA28 3 4 3 4.850 0.570 3936
S1 HA28 3 4 4 4.023 0.318 3937
S1 HA28 3 4 5 4.881 0.582 3938
S1 HA28 3 4 6 4.334 0.402 3939
S1 HA28 3 4 7 4.349 0.406 3940
S1 HA28 3 4 8 5.018 0.634 3941
S1 HA28 3 4 9 4.543 0.465 3942
S2 HA28 3 1 1 3.656 0.236 3943
S2 HA28 3 1 2 4.499 0.451 3944
S2 HA28 3 1 3 4.312 0.395 3945
S2 HA28 3 1 4 3.800 0.266 3946
S2 HA28 3 1 5 4.353 0.407 3947
S2 HA28 3 1 6 4.542 0.465 3948
S2 HA28 3 1 7 4.312 0.395 3949
S2 HA28 3 1 8 4.744 0.532 3950
S2 HA28 3 1 9 4.293 0.390 3951
S2 HA28 3 2 1 4.105 0.339 3952
S2 HA28 3 2 2 4.002 0.313 3953
S2 HA28 3 2 3 4.202 0.365 3954
S2 HA28 3 2 4 4.270 0.384 3955
S2 HA28 3 2 5 4.339 0.403 3956
S2 HA28 3 2 6 4.165 0.355 3957
S2 HA28 3 2 7 4.647 0.499 3958
S2 HA28 3 2 8 4.164 0.355 3959
S2 HA28 3 2 9 4.172 0.357 3960
S2 HA28 3 2 10 3.587 0.222 3961
S2 HA28 3 3 1 4.294 0.390 3962
S2 HA28 3 3 2 4.281 0.387 3963
S2 HA28 3 3 3 4.346 0.405 3964
S2 HA28 3 3 4 3.666 0.238 3965
S2 HA28 3 3 5 4.691 0.514 3966
S2 HA28 3 3 6 4.588 0.480 3967
S2 HA28 3 3 7 4.418 0.427 3968
S2 HA28 3 3 8 3.650 0.235 3969
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CERC ID number Sediment test Set Replicate Organism number Length (mm) Weight (mg) Count

Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

S2 HA28 3 3 9 4.507 0.454 3970
S2 HA28 3 3 10 4.250 0.378 3971
S2 HA28 3 4 1 5.030 0.639 3972
S2 HA28 3 4 2 4.719 0.524 3973
S2 HA28 3 4 3 3.998 0.312 3974
S2 HA28 3 4 4 4.772 0.542 3975
S2 HA28 3 4 5 4.616 0.489 3976
S2 HA28 3 4 6 4.562 0.471 3977
S2 HA28 3 4 7 3.919 0.293 3978
S2 HA28 3 4 8 4.681 0.511 3979
S2 HA28 3 4 9 3.682 0.241 3980
S2 HA28 3 4 10 2.956 0.121 3981
S3 HA28 3 1 1 5.087 0.661 3982
S3 HA28 3 1 2 4.156 0.353 3983
S3 HA28 3 1 3 4.457 0.438 3984
S3 HA28 3 1 4 4.560 0.471 3985
S3 HA28 3 1 5 4.101 0.338 3986
S3 HA28 3 1 6 5.075 0.656 3987
S3 HA28 3 1 7 4.781 0.545 3988
S3 HA28 3 1 8 5.082 0.659 3989
S3 HA28 3 1 9 4.006 0.314 3990
S3 HA28 3 1 10 4.615 0.489 3991
S3 HA28 3 2 1 4.125 0.344 3992
S3 HA28 3 2 2 4.821 0.560 3993
S3 HA28 3 2 3 4.049 0.325 3994
S3 HA28 3 2 4 4.179 0.359 3995
S3 HA28 3 2 5 4.236 0.374 3996
S3 HA28 3 2 6 4.881 0.582 3997
S3 HA28 3 2 7 4.032 0.321 3998
S3 HA28 3 2 8 3.800 0.266 3999
S3 HA28 3 2 9 4.428 0.430 4000
S3 HA28 3 2 10 4.254 0.379 4001
S3 HA28 3 3 1 4.287 0.388 4002
S3 HA28 3 3 2 4.620 0.490 4003
S3 HA28 3 3 3 4.798 0.551 4004
S3 HA28 3 3 4 4.166 0.355 4005
S3 HA28 3 3 5 4.664 0.505 4006
S3 HA28 3 3 6 4.671 0.507 4007
S3 HA28 3 3 7 4.517 0.457 4008
S3 HA28 3 3 8 5.127 0.677 4009
S3 HA28 3 3 9 4.979 0.619 4010
S3 HA28 3 4 1 4.106 0.339 4011
S3 HA28 3 4 2 4.366 0.411 4012
S3 HA28 3 4 3 4.140 0.348 4013
S3 HA28 3 4 4 4.327 0.400 4014
S3 HA28 3 4 5 5.004 0.628 4015
S3 HA28 3 4 6 4.917 0.595 4016
S3 HA28 3 4 7 4.737 0.530 4017
S3 HA28 3 4 8 4.534 0.462 4018
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

S3 HA28 3 4 9 4.519 0.458 4019
S3 HA28 3 4 10 3.990 0.310 4020
S4 HA28 3 1 1 3.991 0.311 4021
S4 HA28 3 1 2 4.228 0.372 4022
S4 HA28 3 1 3 3.746 0.255 4023
S4 HA28 3 1 4 2.732 0.094 4024
S4 HA28 3 1 5 4.043 0.323 4025
S4 HA28 3 1 6 4.030 0.320 4026
S4 HA28 3 1 7 4.460 0.439 4027
S4 HA28 3 1 8 4.482 0.446 4028
S4 HA28 3 1 9 3.824 0.272 4029
S4 HA28 3 1 10 3.255 0.164 4030
S4 HA28 3 2 1 3.745 0.254 4031
S4 HA28 3 2 2 4.673 0.508 4032
S4 HA28 3 2 3 3.764 0.259 4033
S4 HA28 3 2 4 3.856 0.279 4034
S4 HA28 3 2 5 4.875 0.579 4035
S4 HA28 3 2 6 4.261 0.381 4036
S4 HA28 3 2 7 3.684 0.242 4037
S4 HA28 3 2 8 4.307 0.394 4038
S4 HA28 3 2 9 3.644 0.234 4039
S4 HA28 3 2 10 4.164 0.355 4040
S4 HA28 3 3 1 4.164 0.355 4041
S4 HA28 3 3 2 4.276 0.385 4042
S4 HA28 3 3 3 3.158 0.149 4043
S4 HA28 3 3 4 3.658 0.236 4044
S4 HA28 3 3 5 3.725 0.250 4045
S4 HA28 3 3 6 3.493 0.204 4046
S4 HA28 3 3 7 3.829 0.273 4047
S4 HA28 3 3 8 2.960 0.121 4048
S4 HA28 3 3 9 4.388 0.418 4049
S4 HA28 3 3 10 4.401 0.421 4050
S4 HA28 3 4 1 3.947 0.300 4051
S4 HA28 3 4 2 4.499 0.451 4052
S4 HA28 3 4 3 3.766 0.259 4053
S4 HA28 3 4 4 3.538 0.213 4054
S4 HA28 3 4 5 4.092 0.336 4055
S4 HA28 3 4 6 3.216 0.157 4056
S4 HA28 3 4 7 4.069 0.330 4057
S4 HA28 3 4 8 3.556 0.216 4058
S4 HA28 3 4 9 3.800 0.266 4059
S5 HA28 3 1 1 3.566 0.218 4060
S5 HA28 3 1 2 4.760 0.538 4061
S5 HA28 3 1 3 4.611 0.487 4062
S5 HA28 3 1 4 4.174 0.357 4063
S5 HA28 3 1 5 3.760 0.258 4064
S5 HA28 3 1 6 4.253 0.379 4065
S5 HA28 3 1 7 3.802 0.267 4066
S5 HA28 3 1 8 3.998 0.312 4067
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

S5 HA28 3 1 9 3.791 0.264 4068
S5 HA28 3 1 10 4.451 0.437 4069
S5 HA28 3 2 1 3.601 0.225 4070
S5 HA28 3 2 2 3.694 0.244 4071
S5 HA28 3 2 3 3.692 0.243 4072
S5 HA28 3 2 4 3.687 0.242 4073
S5 HA28 3 2 5 3.930 0.296 4074
S5 HA28 3 2 6 3.533 0.212 4075
S5 HA28 3 2 7 3.599 0.225 4076
S5 HA28 3 2 8 3.862 0.280 4077
S5 HA28 3 2 9 3.978 0.307 4078
S5 HA28 3 2 10 3.786 0.263 4079
S5 HA28 3 3 1 4.135 0.347 4080
S5 HA28 3 3 2 4.479 0.445 4081
S5 HA28 3 3 3 4.204 0.365 4082
S5 HA28 3 3 4 3.976 0.307 4083
S5 HA28 3 3 5 4.338 0.403 4084
S5 HA28 3 3 6 4.160 0.354 4085
S5 HA28 3 3 7 4.307 0.394 4086
S5 HA28 3 3 8 4.105 0.339 4087
S5 HA28 3 3 9 4.403 0.422 4088
S5 HA28 3 3 10 3.910 0.291 4089
S5 HA28 3 4 1 3.571 0.219 4090
S5 HA28 3 4 2 3.619 0.229 4091
S5 HA28 3 4 3 3.383 0.185 4092
S5 HA28 3 4 4 3.750 0.256 4093
S5 HA28 3 4 5 3.867 0.281 4094
S5 HA28 3 4 6 3.910 0.291 4095
S5 HA28 3 4 7 3.877 0.284 4096
S5 HA28 3 4 8 3.782 0.262 4097
S5 HA28 3 4 9 3.994 0.311 4098
S5 HA28 3 4 10 3.660 0.237 4099
S6 HA28 3 1 1 3.848 0.277 4100
S6 HA28 3 1 2 4.824 0.561 4101
S6 HA28 3 1 3 5.315 0.757 4102
S6 HA28 3 1 4 5.596 0.888 4103
S6 HA28 3 1 5 5.546 0.864 4104
S6 HA28 3 1 6 4.524 0.459 4105
S6 HA28 3 1 7 5.181 0.700 4106
S6 HA28 3 1 8 5.062 0.651 4107
S6 HA28 3 1 9 4.929 0.600 4108
S6 HA28 3 1 10 5.512 0.848 4109
S6 HA28 3 2 1 5.170 0.695 4110
S6 HA28 3 2 2 4.718 0.523 4111
S6 HA28 3 2 3 4.874 0.579 4112
S6 HA28 3 2 4 4.938 0.603 4113
S6 HA28 3 2 5 5.393 0.792 4114
S6 HA28 3 2 6 5.236 0.723 4115
S6 HA28 3 2 7 4.456 0.438 4116
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

S6 HA28 3 2 8 5.066 0.653 4117
S6 HA28 3 2 9 5.072 0.655 4118
S6 HA28 3 2 10 5.333 0.765 4119
S6 HA28 3 3 1 5.202 0.709 4120
S6 HA28 3 3 2 4.557 0.470 4121
S6 HA28 3 3 3 4.302 0.393 4122
S6 HA28 3 3 4 4.843 0.568 4123
S6 HA28 3 3 5 5.844 1.016 4124
S6 HA28 3 3 6 5.390 0.791 4125
S6 HA28 3 3 7 4.777 0.544 4126
S6 HA28 3 3 8 5.175 0.697 4127
S6 HA28 3 3 9 4.350 0.406 4128
S6 HA28 3 3 10 5.177 0.698 4129
S6 HA28 3 4 1 5.329 0.764 4130
S6 HA28 3 4 2 5.179 0.699 4131
S6 HA28 3 4 3 5.432 0.810 4132
S6 HA28 3 4 4 5.304 0.753 4133
S6 HA28 3 4 5 4.763 0.539 4134
S6 HA28 3 4 6 5.204 0.710 4135
S6 HA28 3 4 7 4.778 0.544 4136
S6 HA28 3 4 8 5.956 1.077 4137
S6 HA28 3 4 9 5.098 0.666 4138
S6 HA28 3 4 10 5.375 0.784 4139

Archive HA28 3 1 1 1.721 0.021 4140
Archive HA28 3 1 2 0.975 0.003 4141
Archive HA28 3 1 3 1.635 0.018 4142
Archive HA28 3 1 4 1.339 0.009 4143
Archive HA28 3 1 5 1.357 0.009 4144
Archive HA28 3 1 6 1.737 0.022 4145
Archive HA28 3 1 7 1.704 0.020 4146
Archive HA28 3 1 8 1.558 0.015 4147
Archive HA28 3 1 9 1.720 0.021 4148
Archive HA28 3 1 10 1.164 0.006 4149
Archive HA28 3 1 11 1.776 0.023 4150
Archive HA28 3 1 12 0.975 0.003 4151
Archive HA28 3 1 13 1.551 0.015 4152
Archive HA28 3 1 14 1.223 0.007 4153
Archive HA28 3 1 15 1.113 0.005 4154
Archive HA28 3 1 16 1.095 0.004 4155
Archive HA28 3 1 17 1.392 0.010 4156
Archive HA28 3 1 18 1.487 0.013 4157
Archive HA28 3 1 19 0.782 0.001 4158
Archive HA28 3 1 20 1.632 0.018 4159
Archive HA28 3 1 21 1.640 0.018 4160
Archive HA28 3 1 22 1.119 0.005 4161
Archive HA28 3 1 23 1.702 0.020 4162
Archive HA28 3 1 24 1.910 0.029 4163
Archive HA28 3 1 25 1.624 0.017 4164

WB HA28 3 1 1 4.479 0.445 4165
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

WB HA28 3 1 2 4.294 0.390 4166
WB HA28 3 1 3 3.611 0.227 4167
WB HA28 3 1 4 4.051 0.325 4168
WB HA28 3 1 5 3.951 0.301 4169
WB HA28 3 1 6 4.067 0.329 4170
WB HA28 3 1 7 3.977 0.307 4171
WB HA28 3 1 8 4.183 0.360 4172
WB HA28 3 1 9 4.326 0.400 4173
WB HA28 3 1 10 4.696 0.516 4174
WB HA28 3 2 1 4.140 0.348 4175
WB HA28 3 2 2 4.101 0.338 4176
WB HA28 3 2 3 4.268 0.383 4177
WB HA28 3 2 4 3.854 0.278 4178
WB HA28 3 2 5 4.032 0.321 4179
WB HA28 3 2 6 4.345 0.405 4180
WB HA28 3 2 7 4.279 0.386 4181
WB HA28 3 2 8 3.842 0.276 4182
WB HA28 3 2 9 3.732 0.252 4183
WB HA28 3 2 10 4.901 0.589 4184
WB HA28 3 3 1 3.658 0.236 4185
WB HA28 3 3 2 3.971 0.306 4186
WB HA28 3 3 3 4.508 0.454 4187
WB HA28 3 3 4 4.373 0.413 4188
WB HA28 3 3 5 4.321 0.398 4189
WB HA28 3 3 6 4.214 0.368 4190
WB HA28 3 3 7 4.104 0.339 4191
WB HA28 3 3 8 4.139 0.348 4192
WB HA28 3 3 9 4.433 0.431 4193
WB HA28 3 3 10 4.111 0.341 4194
WB HA28 3 4 1 3.979 0.308 4195
WB HA28 3 4 2 3.618 0.228 4196
WB HA28 3 4 3 3.979 0.308 4197
WB HA28 3 4 4 4.133 0.346 4198
WB HA28 3 4 5 4.804 0.554 4199
WB HA28 3 4 6 3.735 0.252 4200
WB HA28 3 4 7 4.379 0.415 4201
WB HA28 3 4 8 4.249 0.378 4202
WB HA28 3 4 9 4.305 0.393 4203
WB HA28 3 4 10 4.749 0.534 4204
S1 LS28 3 1 1 1.727 ND 4205
S1 LS28 3 1 2 1.416 ND 4206
S1 LS28 3 1 3 1.869 ND 4207
S1 LS28 3 1 4 1.267 ND 4208
S1 LS28 3 1 5 1.552 ND 4209
S1 LS28 3 1 6 1.851 ND 4210
S1 LS28 3 1 7 1.911 ND 4211
S1 LS28 3 1 8 1.646 ND 4212
S1 LS28 3 1 9 1.745 ND 4213
S1 LS28 3 2 1 2.466 ND 4214
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

S1 LS28 3 2 2 2.625 ND 4215
S1 LS28 3 2 3 1.038 ND 4216
S1 LS28 3 2 4 1.245 ND 4217
S1 LS28 3 2 5 1.083 ND 4218
S1 LS28 3 2 6 1.138 ND 4219
S1 LS28 3 2 7 1.276 ND 4220
S1 LS28 3 2 8 1.183 ND 4221
S1 LS28 3 3 1 1.370 ND 4222
S1 LS28 3 3 2 1.441 ND 4223
S1 LS28 3 3 3 2.034 ND 4224
S1 LS28 3 3 4 1.175 ND 4225
S1 LS28 3 3 5 1.946 ND 4226
S1 LS28 3 3 6 1.154 ND 4227
S1 LS28 3 3 7 2.135 ND 4228
S1 LS28 3 3 8 1.896 ND 4229
S1 LS28 3 4 1 2.064 ND 4230
S1 LS28 3 4 2 1.279 ND 4231
S1 LS28 3 4 3 1.630 ND 4232
S1 LS28 3 4 4 2.289 ND 4233
S1 LS28 3 4 5 1.060 ND 4234
S1 LS28 3 4 6 1.383 ND 4235
S1 LS28 3 4 7 1.142 ND 4236
S1 LS28 3 4 8 1.255 ND 4237
S1 LS28 3 4 9 1.259 ND 4238
S2 LS28 3 1 1 1.747 ND 4239
S2 LS28 3 1 2 1.934 ND 4240
S2 LS28 3 1 3 1.811 ND 4241
S2 LS28 3 1 4 1.212 ND 4242
S2 LS28 3 1 5 2.622 ND 4243
S2 LS28 3 1 6 1.977 ND 4244
S2 LS28 3 1 7 1.391 ND 4245
S2 LS28 3 1 8 1.357 ND 4246
S2 LS28 3 1 9 1.740 ND 4247
S2 LS28 3 1 10 1.389 ND 4248
S2 LS28 3 2 1 2.733 ND 4249
S2 LS28 3 2 2 1.724 ND 4250
S2 LS28 3 2 3 1.561 ND 4251
S2 LS28 3 2 4 1.234 ND 4252
S2 LS28 3 2 5 1.474 ND 4253
S2 LS28 3 2 6 1.522 ND 4254
S2 LS28 3 2 7 1.444 ND 4255
S2 LS28 3 2 8 2.444 ND 4256
S2 LS28 3 2 9 1.984 ND 4257
S2 LS28 3 3 1 1.623 ND 4258
S2 LS28 3 3 2 1.170 ND 4259
S2 LS28 3 3 3 1.906 ND 4260
S2 LS28 3 3 4 1.727 ND 4261
S2 LS28 3 3 5 1.635 ND 4262
S2 LS28 3 3 6 1.176 ND 4263
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

S2 LS28 3 3 7 1.606 ND 4264
S2 LS28 3 3 8 1.322 ND 4265
S2 LS28 3 4 1 2.323 ND 4266
S2 LS28 3 4 2 1.564 ND 4267
S2 LS28 3 4 3 1.142 ND 4268
S2 LS28 3 4 4 3.881 ND 4269
S2 LS28 3 4 5 1.537 ND 4270
S2 LS28 3 4 6 1.371 ND 4271
S2 LS28 3 4 7 0.821 ND 4272
S2 LS28 3 4 8 1.756 ND 4273
S2 LS28 3 4 9 1.136 ND 4274
S2 LS28 3 4 10 1.279 ND 4275
S3 LS28 3 1 1 1.876 ND 4276
S3 LS28 3 1 2 2.037 ND 4277
S3 LS28 3 1 3 1.451 ND 4278
S3 LS28 3 1 4 1.558 ND 4279
S3 LS28 3 1 5 1.275 ND 4280
S3 LS28 3 1 6 2.160 ND 4281
S3 LS28 3 1 7 1.272 ND 4282
S3 LS28 3 1 8 1.244 ND 4283
S3 LS28 3 1 9 1.058 ND 4284
S3 LS28 3 2 1 1.980 ND 4285
S3 LS28 3 2 2 2.320 ND 4286
S3 LS28 3 2 3 1.732 ND 4287
S3 LS28 3 2 4 1.099 ND 4288
S3 LS28 3 2 5 1.382 ND 4289
S3 LS28 3 2 6 2.067 ND 4290
S3 LS28 3 2 7 1.809 ND 4291
S3 LS28 3 2 8 1.915 ND 4292
S3 LS28 3 3 1 1.627 ND 4293
S3 LS28 3 3 2 1.963 ND 4294
S3 LS28 3 3 3 1.902 ND 4295
S3 LS28 3 3 4 1.709 ND 4296
S3 LS28 3 3 5 1.972 ND 4297
S3 LS28 3 3 6 1.769 ND 4298
S3 LS28 3 3 7 1.891 ND 4299
S3 LS28 3 3 8 1.671 ND 4300
S3 LS28 3 4 1 2.005 ND 4301
S3 LS28 3 4 2 1.864 ND 4302
S3 LS28 3 4 3 1.686 ND 4303
S3 LS28 3 4 4 2.089 ND 4304
S3 LS28 3 4 5 1.822 ND 4305
S3 LS28 3 4 6 1.862 ND 4306
S3 LS28 3 4 7 1.701 ND 4307
S4 LS28 3 1 1 1.472 ND 4308
S4 LS28 3 1 2 1.431 ND 4309
S4 LS28 3 1 3 1.116 ND 4310
S4 LS28 3 1 4 1.620 ND 4311
S4 LS28 3 1 5 1.696 ND 4312
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

S4 LS28 3 1 6 1.612 ND 4313
S4 LS28 3 1 7 1.590 ND 4314
S4 LS28 3 2 1 1.617 ND 4315
S4 LS28 3 2 2 1.922 ND 4316
S4 LS28 3 2 3 1.023 ND 4317
S4 LS28 3 2 4 2.200 ND 4318
S4 LS28 3 2 5 1.420 ND 4319
S4 LS28 3 2 6 1.576 ND 4320
S4 LS28 3 2 7 1.585 ND 4321
S4 LS28 3 2 8 1.107 ND 4322
S4 LS28 3 3 1 1.460 ND 4323
S4 LS28 3 3 2 1.110 ND 4324
S4 LS28 3 3 3 0.904 ND 4325
S4 LS28 3 3 4 1.191 ND 4326
S4 LS28 3 3 5 1.527 ND 4327
S4 LS28 3 3 6 1.869 ND 4328
S4 LS28 3 3 7 1.017 ND 4329
S4 LS28 3 3 8 1.294 ND 4330
S4 LS28 3 3 9 1.304 ND 4331
S4 LS28 3 3 10 1.784 ND 4332
S4 LS28 3 4 1 1.244 ND 4333
S4 LS28 3 4 2 1.245 ND 4334
S4 LS28 3 4 3 1.256 ND 4335
S4 LS28 3 4 4 1.741 ND 4336
S4 LS28 3 4 5 1.891 ND 4337
S4 LS28 3 4 6 1.195 ND 4338
S4 LS28 3 4 7 0.938 ND 4339
S4 LS28 3 4 8 1.053 ND 4340
S4 LS28 3 4 9 1.129 ND 4341
S5 LS28 3 1 1 2.146 ND 4342
S5 LS28 3 1 2 2.739 ND 4343
S5 LS28 3 1 3 2.518 ND 4344
S5 LS28 3 1 4 2.120 ND 4345
S5 LS28 3 1 5 1.942 ND 4346
S5 LS28 3 1 6 1.999 ND 4347
S5 LS28 3 1 7 1.449 ND 4348
S5 LS28 3 1 8 1.837 ND 4349
S5 LS28 3 1 9 2.404 ND 4350
S5 LS28 3 1 10 2.036 ND 4351
S5 LS28 3 2 1 2.106 ND 4352
S5 LS28 3 2 2 1.839 ND 4353
S5 LS28 3 2 3 1.818 ND 4354
S5 LS28 3 2 4 1.493 ND 4355
S5 LS28 3 2 5 2.702 ND 4356
S5 LS28 3 2 6 1.845 ND 4357
S5 LS28 3 2 7 1.762 ND 4358
S5 LS28 3 2 8 1.896 ND 4359
S5 LS28 3 2 9 1.903 ND 4360
S5 LS28 3 3 1 1.528 ND 4361
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

S5 LS28 3 3 2 1.990 ND 4362
S5 LS28 3 3 3 1.974 ND 4363
S5 LS28 3 3 4 2.202 ND 4364
S5 LS28 3 3 5 2.208 ND 4365
S5 LS28 3 3 6 1.595 ND 4366
S5 LS28 3 3 7 1.735 ND 4367
S5 LS28 3 3 8 1.858 ND 4368
S5 LS28 3 3 9 1.877 ND 4369
S5 LS28 3 4 1 1.681 ND 4370
S5 LS28 3 4 2 1.708 ND 4371
S5 LS28 3 4 3 1.563 ND 4372
S5 LS28 3 4 4 1.232 ND 4373
S5 LS28 3 4 5 1.337 ND 4374
S5 LS28 3 4 6 1.547 ND 4375
S5 LS28 3 4 7 1.102 ND 4376
S5 LS28 3 4 8 1.389 ND 4377
S5 LS28 3 4 9 1.248 ND 4378
S6 LS28 3 1 1 2.205 ND 4379
S6 LS28 3 1 2 2.500 ND 4380
S6 LS28 3 1 3 1.728 ND 4381
S6 LS28 3 1 4 1.778 ND 4382
S6 LS28 3 2 1 2.346 ND 4383
S6 LS28 3 2 2 1.833 ND 4384
S6 LS28 3 2 3 2.195 ND 4385
S6 LS28 3 2 4 1.982 ND 4386
S6 LS28 3 2 5 2.615 ND 4387
S6 LS28 3 2 6 1.117 ND 4388
S6 LS28 3 2 7 1.706 ND 4389
S6 LS28 3 3 1 1.849 ND 4390
S6 LS28 3 3 2 1.145 ND 4391
S6 LS28 3 3 3 2.198 ND 4392
S6 LS28 3 3 4 1.346 ND 4393
S6 LS28 3 3 5 2.056 ND 4394
S6 LS28 3 4 1 2.301 ND 4395
S6 LS28 3 4 2 2.050 ND 4396
S6 LS28 3 4 3 1.473 ND 4397
S6 LS28 3 4 4 1.972 ND 4398

Archive LS28 3 1 1 0.951 ND 4399
Archive LS28 3 1 2 1.704 ND 4400
Archive LS28 3 1 3 1.451 ND 4401
Archive LS28 3 1 4 1.081 ND 4402
Archive LS28 3 1 5 1.007 ND 4403
Archive LS28 3 1 6 1.134 ND 4404
Archive LS28 3 1 7 0.968 ND 4405
Archive LS28 3 1 8 1.322 ND 4406
Archive LS28 3 1 9 0.953 ND 4407
Archive LS28 3 1 10 1.005 ND 4408
Archive LS28 3 1 11 1.037 ND 4409
Archive LS28 3 1 12 0.660 ND 4410
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Table A5. Individual lengths of test organisms in whole-sediment toxicity tests exposed to sediment samples from 
the Tristate Mining District and with a control sediment (West Bearskin WB).  Individual weights of amphipods 
was calculated from the measured individual lengths (see methods for a description of the procedure). Sediment 
test:  LS28 = Lampsilis siliquoidea  28-d exposure, HA28 = Hyalella azteca 28-d exposure. Set 1 = July 2007 
sampling, Set 2 = August 2007 sampling and Set 3 = August 2006 sampling.  ND = Not determined. 

Archive LS28 3 1 13 1.368 ND 4411
Archive LS28 3 1 14 1.224 ND 4412
Archive LS28 3 1 15 1.041 ND 4413
Archive LS28 3 1 16 0.905 ND 4414
Archive LS28 3 1 17 1.680 ND 4415
Archive LS28 3 1 18 0.877 ND 4416
Archive LS28 3 1 19 0.785 ND 4417
Archive LS28 3 1 20 1.583 ND 4418
Archive LS28 3 1 21 1.556 ND 4419
Archive LS28 3 1 22 1.311 ND 4420
Archive LS28 3 1 23 1.082 ND 4421
Archive LS28 3 1 24 1.980 ND 4422
Archive LS28 3 1 25 1.770 ND 4423

WB LS28 3 1 1 1.719 ND 4424
WB LS28 3 1 2 1.219 ND 4425
WB LS28 3 1 3 1.163 ND 4426
WB LS28 3 1 4 1.413 ND 4427
WB LS28 3 1 5 1.527 ND 4428
WB LS28 3 1 6 1.035 ND 4429
WB LS28 3 1 7 1.610 ND 4430
WB LS28 3 1 8 1.532 ND 4431
WB LS28 3 1 9 1.823 ND 4432
WB LS28 3 2 1 1.169 ND 4433
WB LS28 3 2 2 0.902 ND 4434
WB LS28 3 2 3 1.429 ND 4435
WB LS28 3 2 4 1.483 ND 4436
WB LS28 3 2 5 1.145 ND 4437
WB LS28 3 2 6 1.014 ND 4438
WB LS28 3 2 7 2.472 ND 4439
WB LS28 3 2 8 1.688 ND 4440
WB LS28 3 3 1 2.312 ND 4441
WB LS28 3 3 2 2.176 ND 4442
WB LS28 3 3 3 2.052 ND 4443
WB LS28 3 3 4 1.970 ND 4444
WB LS28 3 3 5 2.111 ND 4445
WB LS28 3 3 6 1.383 ND 4446
WB LS28 3 3 7 1.383 ND 4447
WB LS28 3 3 8 1.234 ND 4448
WB LS28 3 4 1 2.183 ND 4449
WB LS28 3 4 2 1.346 ND 4450
WB LS28 3 4 3 2.129 ND 4451
WB LS28 3 4 3 1.392 ND 4452
WB LS28 3 4 5 2.191 ND 4453
WB LS28 3 4 6 2.557 ND 4454
WB LS28 3 4 7 1.562 ND 4455
WB LS28 3 4 8 2.458 ND 4456
WB LS28 3 4 9 1.569 ND 4457
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Appendix B-1.  Concentrations of elements in oligochaetes from the 28-day bioaccumulation exposures with TSMD sediments.
          All concentrations in micrograms per gram dry weight. 

USGS Oligo- Rep. Collection

No. chaete ID No. Date Ni Cu Zn Cd Pb Na Mg Al K Ca Ti V Cr Mn Fe As Ag Ba Tl
40868 test 1 08/21/07 0.51 3.00 227. 0.012 0.16 4,710 672 18 10,700 1,300 25 < 0.2 1.3 14 958 2.6 < 0.2 49 < 0.2
40869 start 2 08/21/07 0.56 3.03 167. 0.010 0.20
40870 3 10/02/07 1.08 7.06 201. 0.020 0.82
40871 4 10/02/07 0.89 5.96 193. 0.015 3.01

40784 2 1 08/21/07 6.60 11.8 331. 1.04 32.3 4,120 1,000 4,820 8,800 1,770 61 8.6 7 218 4,900 4.8 < 0.2 258 < 0.2
40805 2 08/21/07 4.08 8.85 273. 0.59 2.89
40806 3 08/21/07 3.30 10.3 296. 0.67 6.16
40807 4 08/21/07 4.83 10.3 283. 0.67 3.43

40795 34 1 10/02/07 12.9 18.6 2180. 7.14 160. 3,080 1,070 5,330 8,170 2,100 44 9.1 6.8 113 11,300 6 < 0.2 135 < 0.2
40838 2 10/02/07 7.60 13.6 1160. 4.22 70.5
40839 3 10/02/07 9.93 19.4 1450. 5.19 106.
40840 4 10/02/07 12.6 17.1 1870. 6.04 144.

40785 39 1 08/21/07 2.81 5.16 591. 2.39 101. 4,730 841 1,400 10,100 2,110 50 3.2 4.3 458 3,400 5.3 < 0.2 319 < 0.2
40808 2 08/21/07 3.52 5.20 396. 1.11 64.3
40809 3 08/21/07 3.96 5.75 761. 4.70 665.
40810 4 08/21/07 1.58 5.25 276. 0.23 18.6

40796 41 1 10/02/07 6.63 8.38 734. 3.41 31.4 4,330 1,030 6,340 9,150 2,350 51 8.7 6.5 245 6,640 4.3 < 0.2 191 < 0.2
40841 2 10/02/07 8.62 9.74 722. 4.16 31.7
40842 3 10/02/07 4.70 7.50 483. 2.11 17.7
40843 4 10/02/07 4.58 6.88 457. 1.77 13.9

40786 43 1 08/21/07 1.84 9.05 465. 4.99 38.9 3,860 792 3,160 8,240 1,340 61 5.9 4.7 98 3,470 3.6 < 0.2 279 < 0.2
40811 2 08/21/07 2.13 8.89 348. 3.11 29.0
40812 3 08/21/07 0.98 7.34 306. 2.75 10.3
40813 4 08/21/07 2.13 10.7 357. 18.6 21.0

40787 45 1 08/21/07 7.27 12.3 1030. 3.81 34.7 3,770 1,240 5,860 7,800 6,560 69 8.9 7.4 386 5,830 7.1 < 0.2 233 < 0.2
40814 2 08/21/07 7.18 10.4 638. 2.50 34.3
40815 3 08/21/07 6.81 9.55 541. 2.47 28.3
40816 4 08/21/07 6.23 8.31 482. 2.16 25.5

40797 47 1 10/02/07 6.51 7.34 353. 1.17 4.89 3,870 985 4,830 8,840 4,230 75 7.4 6 184 4,550 9 < 0.2 215 < 0.2
40844 2 no sample   --   --   --   --   --
40845 3 10/02/07 5.57 7.59 318. 1.20 4.37
40846 4 10/02/07 3.33 7.94 301. 0.43 1.58

40798 48 1 10/02/07 2.69 5.84 284. 0.48 2.05 6,210 935 1,520 12,500 4,540 51 2 2.9 51 2,180 3.3 < 0.2 150 < 0.2
40847 2 10/02/07 4.72 6.60 270. 1.07 4.00
40848 3 10/02/07 4.89 8.02 467. 2.42 4.86
40849 4 10/02/07 2.98 6.03 270. 0.52 4.73

40788 50 1 08/21/07 8.53 15.3 398. 1.68 18.3 4,110 1,020 2,900 8,880 1,870 39 12 8.8 200 12,500 6.8 < 0.2 214 < 0.2
40817 2 08/21/07 6.25 12.6 304. 1.99 12.4
40818 3 08/21/07 8.38 19.8 308. 1.20 10.9
40819 4 08/21/07 3.00 9.21 304. 0.74 5.25

40789 51 1 08/21/07 2.85 7.81 606. 3.07 30.3 4,890 872 1,790 10,500 1,480 52 4.7 4.2 211 3,130 3.2 < 0.2 248 < 0.2
40820 2 08/21/07 3.30 8.57 637. 8.18 34.6
40821 3 08/21/07 4.40 8.41 764. 6.97 56.3
40822 4 08/21/07 3.64 7.81 788. 5.15 42.8

Quantitative analysis by ICP-MS Semi-quantitative analysis by ICP-MS
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Appendix B-1.  Concentrations of elements in oligochaetes from the 28-day bioaccumulation exposures with TSMD sediments.
          All concentrations in micrograms per gram dry weight. 

USGS Oligo- Rep. Collection

No. chaete ID No. Date Ni Cu Zn Cd Pb Na Mg Al K Ca Ti V Cr Mn Fe As Ag Ba Tl
Quantitative analysis by ICP-MS Semi-quantitative analysis by ICP-MS

40799 54 1 10/02/07 2.45 12.9 825. 21.3 25.5 4,200 887 648 12,000 1,540 40 1.4 2.3 39 1,820 2.7 < 0.2 130 < 0.2
40850 2 10/02/07 3.86 14.6 850. 22.0 34.7
40851 3 10/02/07 4.57 17.5 847. 22.1 41.8
40852 4 10/02/07 4.12 15.4 872. 21.9 143.

40790 57 1 08/21/07 4.49 20.7 1930. 15.1 59.4 4,860 1,120 142 11,300 2,260 31 0.9 3.4 61 13,800 7.3 < 0.2 69 < 0.2
40823 2 08/21/07 2.27 17.7 1170. 12.5 24.6
40824 3 08/21/07 1.98 17.2 1230. 13.5 20.7
40825 4 08/21/07 1.37 18.4 919. 12.6 9.23

40800 60 1 10/02/07 8.76 18.7 6990. 34.0 198. 4,070 1,820 2,410 9,750 5,030 44 4.1 4.4 138 4,650 4.3 < 0.2 111 < 0.2
40853 2 10/02/07 10.6 19.9 6680. 37.4 237.
40854 3 10/02/07 7.71 14.6 4130. 22.7 146.
40855 4 10/02/07 10.6 20.4 7050. 41.5 217.

40791 61 1 08/21/07 2.86 6.79 1500. 6.48 67.9 3,740 967 321 10,100 2,910 32 0.7 2.4 48 1,620 2.9 < 0.2 123 < 0.2
40826 2 08/21/07 3.89 10.6 1930. 9.21 77.4
40827 3 08/21/07 6.30 32.7 3140. 22.2 208.
40828 4 08/21/07 6.30 13.5 2740. 14.9 162.

40801 62 1 10/02/07 6.74 13.8 662. 1.99 24.3 4,410 968 1,780 11,700 1,230 38 4.1 5.3 91 6,400 4.3 < 0.2 199 < 0.2
40856 2 10/02/07 3.56 10.4 349. 1.04 11.2
40857 3 10/02/07 34.7 18.9 1220. 6.85 126.
40858 4 10/02/07 5.35 12.5 441. 1.45 15.0

40802 63 1 10/02/07 1.61 16.9 1280. 21.8 78.8 4,020 884 1,240 11,100 1,480 47 2.2 4.9 70 2,110 2.4 < 0.2 150 < 0.2
40859 2 10/02/07 1.80 16.0 1240. 21.5 67.1
40860 3 10/02/07 2.72 16.9 1830. 23.1 112.
40861 4 10/02/07 1.48 14.3 1200. 21.0 66.1

40792 65 1 08/21/07 3.29 18.3 1270. 34.8 52.4 4,070 847 638 10,100 1,760 36 1.4 5.4 87 1,690 2.6 < 0.2 105 < 0.2
40829 2 08/21/07 2.46 14.6 1090. 36.5 38.2
40830 3 08/21/07 3.45 17.5 1280. 37.0 57.9
40831 4 08/21/07 1.90 15.8 1010. 33.6 40.4

40793 67 1 08/21/07 2.64 7.65 815. 2.78 51.7 5,560 884 607 11,600 1,940 39 1.6 2.9 41 2,230 4.1 < 0.2 164 < 0.2
40832 2 08/21/07 3.55 6.69 669. 3.49 84.8
40833 3 08/21/07 5.75 9.68 1230. 6.99 137.
40834 4 08/21/07 4.27 8.57 1420. 8.37 103.

40803 69 1 10/02/07 5.21 13.4 1360. 6.23 114. 6,030 1,250 1,370 13,000 3,670 49 2.3 4.5 58 2,650 9.9 0.2 118 < 0.2
40862 2 10/02/07 4.91 10.7 1200. 6.83 117.
40863 3 10/02/07 4.23 9.42 876. 4.20 86.7
40864 4 10/02/07 3.73 7.94 668. 2.66 61.9

40794 70 1 08/21/07 4.32 110. 2470. 56.6 1520. 6,310 922 1,520 12,000 1,890 41 2.2 3.5 158 2,190 9.9 0.9 99 < 0.2
40835 2 08/21/07 3.53 93.0 2060. 47.9 988.
40836 3 08/21/07 5.65 105. 2630. 33.8 1660.
40837 4 08/21/07 8.27 136. 3350. 41.6 2640.

40804 72 1 10/02/07 4.93 9.92 1170. 4.00 13.7 5,290 1,010 665 13,100 1,630 42 1.4 2.4 92 4,210 5.7 < 0.2 99 < 0.2
40865 2 10/02/07 4.91 9.41 1190. 4.40 15.6
40866 3 10/02/07 6.38 9.39 1520. 6.35 22.2
40867 4 10/02/07 5.83 9.25 1500. 5.49 22.5
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Quantitative Analysis Results:

  
Digestion  Certified Measured. Recovery Certified Measured Recovery
Replicate Element Concentration Concentration (%) Concentration Concentration (%)

1 Ni --- 1.7 --- 0.93 ± 0.12 1.09 104.
Cu 7.96 ± 0.45 11.1 132. 4.02 ± 0.33 4.87 112.
Zn 157 ± 6.9 185. 113. 137 ± 13 171. 114.
Cd 1.32 ± 0.18 1.36 100. 0.82 ± 0.16 0.87 100.
Pb (1.92) 1.97 --- 1.19 ± 0.18 1.23 100.

2 Ni --- 1.5 --- 0.93 ± 0.12 1.13 108.
Cu 7.96 ± 0.45 8.8 105. 4.02 ± 0.33 4.89 112.
Zn 157 ± 6.9 156. 100. 137 ± 13 149. 100.
Cd 1.32 ± 0.18 1.49 100. 0.82 ± 0.16 0.96 100.
Pb (1.92) 1.97 --- 1.19 ± 0.18 1.24 100.

3 Ni --- 1.5 --- 0.93 ± 0.12 1.04 100.
Cu 7.96 ± 0.45 8.2 100. 4.02 ± 0.33 4.33 100.
Zn 157 ± 6.9 158. 100. 137 ± 13 138. 100.
Cd 1.32 ± 0.18 1.42 100. 0.82 ± 0.16 0.84 100.
Pb (1.92) 1.99 --- 1.19 ± 0.18 1.14 100.

Semi-Quantitative Analysis Results:

1 Na 45500 ± 1866 52190. 110. ---
Mg 5940 ± 713 5750. 100. ---
Ca 14800 ± 1243 13400. 99. ---
Cr 1.25 ± 0.34 1.68 106. ---
Mn 67.1 ± 7.4 68.1 100. ---
Fe 256 ± 20 188. 80. 171 ± 4.9 131. 79.
Co 0.88 ± 0.16 0.86 100. ---
Cu 7.96 ± 0.45 11.8 140. 4.02 ± 0.33 5.27 121.
Zn 157 ± 6.9 175. 107. 137 ± 13 161. 107.
As 12.8 ± 1.3 15.0 106. 13.3 ± 1.8 15.7 104.
Rb 6.96 ± 1.25 4.62 81. ---
Sr 101 ± 7.6 76.7 82. ---
Cd 1.32 ± 0.18 1.27 100. 0.82 ± 0.16 0.86 100.

Appendix B-2.  Recoveries of elements from tissue reference materials prepared with 
oligochaete samples. 

IAEA MA-M-2 Mussel Tissue NIST 2976 Mussel Tissue

IAEA MA-M-2 Mussel Tissue NIST 2976 Mussel Tissue

Certified and measured concentrations in micrograms per gram dry weight. Recovery calculated from upper or lower limit of 
certified range. IAEA MA-M-2, International Atomic Energy Agency Research Material MA-M-2: Mussel Tissue; NIST 2976, 
National Institute of Standards and Technology Standard Reference Material 2976: Mussel Tissue;  --, not certified for this 
element
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Difference, Dup 1 - Dup 2; RPD, relative percent difference (Diff/Mean X 100). 

Analysis
Date CERC# Element Dup 1 Dup 2 Mean Difference RPD

01/09/08 40785 Ni 2.81 2.47 2.64 0.34 13.
Cu 5.16 4.89 5.03 0.27 5.4
Zn 591. 459. 525. 132. 25.
Cd 2.39 1.28 1.84 1.11 60.
Pb 101. 91.3 96.3 9.82 10.

01/09/08 40803 Ni 5.21 4.40 4.80 0.81 17.
Cu 13.4 9.78 11.6 3.66 32.
Zn 1360. 1290. 1330. 70.0 5.3
Cd 6.23 9.52 7.87 3.29 42.
Pb 114. 97.1 105. 16.6 16.

02/12/08 40819 Ni 3.00 2.70 2.85 0.30 11.
Cu 9.2 8.57 8.9 0.64 7.2
Zn 304. 263. 1330. 41.6 3.1
Cd 0.74 0.67 0.71 0.071 10.
Pb 5.25 4.79 5.02 0.47 9.3

02/12/08 40820 Ni 3.00 2.41 2.70 0.59 22.
Cu 8.15 7.15 7.65 1.00 13.
Zn 630. 475. 1330. 155. 12.
Cd 7.65 3.40 5.53 4.25 77.
Pb 34. 51.0 43. 16.8 39.

04/01/08 40849 Ni 2.98 2.43 2.70 0.55 20.
Cu 6.03 5.33 5.68 0.70 12.
Zn 270. 272. 271. 1.64 0.6
Cd 0.52 0.61 0.56 0.09 16.
Pb 4.73 4.55 4.64 0.18 3.9

04/01/08 40862 Ni 4.91 5.85 5.38 0.95 18.
Cu 10.7 11.8 11.3 1.12 10.
Zn 1200. 1590. 1390. 390. 28.
Cd 6.83 10.8 8.81 3.95 45.
Pb 117. 162. 139. 44.6 32.

Summary statistics: Element Mean RPD Std Dev
Ni 16.7 4.3
Cu 13.2 9.4

 Zn 12.3 11.7
Cd 41.6 25.5
Pb 18.4 14.1

Note: the maximum RPD among 4 analysis duplicates was 2.3%.

Measured Concentration (µg/g dry)

Appendix B-3.  Relative percent difference from the duplicate digestion and 
analysis of oligochaete samples.
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Appendix B-4.  Pre-digestion spike recoveries for oligochaete samples.

Effective Measured Measured
Preparation Spiked Spike Sample Spike Unspiked Spiked Recovery

Date Sample ID Element amount (µg) weight(g) Conc Concentration Concentration (%)

01/09/08 40785 Ni 10.0 0.042 238. 2.64 248. 103.
Cu 10.0 0.042 238. 5.03 250. 103.
Zn 50.0 0.042 1190. 525. 1870. 113.
Cd 1.0 0.042 23.8 1.84 26.7 105.
Pb 10.0 0.042 238. 96.3 346. 105.

01/09/08 40803 Ni 10.0 0.053 189. 4.80 194. 100.
Cu 10.0 0.053 189. 11.6 202. 101.
Zn 50.0 0.053 943. 1330. 2790. 155.
Cd 1.0 0.053 18.9 7.87 29.6 115.
Pb 10.0 0.053 189. 105. 310. 108.

02/11/08 40849 Ni 5.0 0.051 98. 2.70 94. 93.
Cu 5.0 0.051 98. 5.68 96. 92.
Zn 25.0 0.051 490. 271. 717. 91.
Cd 0.5 0.051 9.8 0.56 10.2 98.
Pb 5.0 0.051 98. 4.64 96. 94.

02/11/08 40862 Ni 5.0 0.050 100. 5.38 105. 100.
Cu 5.0 0.050 100. 11.3 108. 97.
Zn 25.0 0.050 500. 1390. 1770. 76.
Cd 0.5 0.050 10.0 8.81 17.1 83.
Pb 5.0 0.050 100. 139. 244. 105.

02/12/08 40819 Ni 5.0 0.044 114. 2.85 118. 101.
Cu 5.0 0.044 114. 8.89 120. 98.
Zn 25.0 0.044 568. 284. 850. 100.
Cd 0.5 0.044 11.4 0.71 12.9 107.
Pb 5.0 0.044 114. 5.02 119. 100.

02/12/08 40820 Ni 5.0 0.043 116. 2.86 113. 95.
Cu 5.0 0.043 116. 7.86 116. 93.
Zn 25.0 0.043 581. 556. 1024. 80.
Cd 0.5 0.043 11.6 5.79 15.5 84.
Pb 5.0 0.043 116. 42.79 140. 83.

Summary statistics: Element
Mean 

Recovery Std Dev
Ni 98.7 3.9
Cu 97.3 4.4
Zn 102.5 28.9
Cd 98.6 12.9
Pb 99.3 9.3
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Mean
Preparation BEC MDL MQL
date Element Blank-1 Blank-2 Blank-3 µg/g µg/g µg/g

01/09/08 Ni 0.0003 0.003 0.001 0.005 0.16 0.53
01/09/08 Cu - 0.025 - 0.016 - 0.028 -0.09 0.14 0.46
01/09/08 Zn 0.15 0.27 0.17 0.74 2.35 7.76
01/09/08 Cd 0.0001 - 0.0003 - 0.0005 - 0.001 0.031 0.10
01/09/08 Pb 0.012 0.016 0.010 0.05 0.10 0.33

02/11/08 Ni 0.0153 0.041 0.044 0.01 0.011 0.036
02/11/08 Cu 0.34 0.22 0.64 0.08 0.13 0.43
02/11/08 Zn 1.31 0.74 3.62 0.38 0.92 3.04
02/11/08 Cd 0.012 0.011 0.012 0.00 0.004 0.013
02/11/08 Pb 0.11 0.057 0.094 0.02 0.016 0.053

02/12/08 Ni 0.0171 0.040 0.059 0.01 0.013 0.043
02/12/08 Cu -0.13 -0.22 -0.23 -0.04 0.032 0.11
02/12/08 Zn - 0.096 - 0.102 - 0.061 -0.02 0.019 0.063
02/12/08 Cd 0.027 0.031 0.006 0.00 0.008 0.026
02/12/08 Pb 0.42 0.27 0.12 0.05 0.090 0.30

Concentration in µg/L

BEC (blank equivalent concentration) calculated assuming 0.05g of sample digested. MDL (method detection limit) 
computed as 3 X (SDb

2 + SDst
2)1/2 where SDb = standard deviation of method blanks and SDst  = standard deviation of a 

low level standard. MQL (method quantitation limit) computed as 3.3 X the MDL.

Appendix B-5. Blank equivalent concentrations, method detection limits and 
quantitation limits for the analysis of metals in oligochaetes.
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Total Hydrogen
DOC Sulfide Sulfide Cl F NO3 SO4 Al Ca Fe K Mg Mn Na Sr

USGS ID (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
PW-01 6.2 0.02 0.002 11 <0.08 <0.08 13 1.00 69.1 0.73 4.5 4.26 2.89 4.2 0.116
PW-02 3.1 <0.01 nd 14 <0.08 <0.08 12 0.41 58.6 0.21 2.4 3.54 2.82 8.9 0.077
PW-03 9.4 <0.01 nd 12.6 <0.08 <0.08 15.2 0.069 44 5.91 7.3 11.5 2.15 10 0.187
PW-04 22.5 0.05 0.002 11.4 <0.08 <0.08 <0.08 2.02 37.6 9.47 7.3 8.72 4.93 5.3 0.181
PW-05 7.8 <0.01 nd 12 <0.08 <0.08 36.5 0.46 22.9 1.1 5.6 6.87 2.26 10 0.106
PW-06 5.9 <0.01 nd 11.3 <0.08 <0.08 50.1 0.81 29.1 0.96 5.6 8.53 2.88 11 0.135
PW-07 35.3 0.10 0.042 20 <0.08 <0.08 6 0.27 233 40.8 15 26.2 25.2 10 0.553
PW-09 4.3 <0.01 nd 17 <0.08 <0.08 19 0.03 64.9 0.34 3.4 4.65 3.04 7.6 0.094
PW-10 5.2 0.02 0.005 13 <0.08 <0.08 25 0.05 44.1 0.39 3.2 3.84 4.44 8.4 0.096
PW-104 6.0 <0.01 nd 15.3 <0.08 <0.08 12.1 1.2 56.9 0.72 2.6 2.63 3.13 8.6 0.068
PW-104_9 5.6 0.01 0.002 14.7 <0.08 <0.08 11 1.9 56.6 1.1 2.6 2.7 3.62 8.5 0.068
PW-11 7.0 0.02 0.005 16 0.13 <0.08 28 0.88 64.8 0.64 3.4 5.29 3.23 9.8 0.167
PW-12 7.5 0.01 0.002 13 <0.08 <0.08 28 0.46 67.9 0.26 5.1 5.57 4.99 6.8 0.143
PW-13 5.4 <0.01 nd 17.4 <0.08 <0.08 125 0.35 94.3 0.29 3.6 18.2 1.3 21 0.674
PW-130 4.0 <0.01 nd 18.8 <0.08 2.5 16.7 0.05 61.7 0.03 3 4.62 0.0097 10 0.061
PW-14 3.0 0.01 0.001 17 <0.08 <0.08 19 0.24 68.1 0.1 5.2 4.83 1.15 16 0.074
PW-15 7.1 0.03 0.004 12.2 <0.08 <0.08 4 0.88 91.9 0.6 3.8 4.87 4.64 5.4 0.102
PW-158 2.3 <0.01 nd 18.3 <0.08 <0.08 59.6 0.064 77.5 0.02 1.5 3.83 1.38 8.5 0.087
PW-16 3.0 0.01 0.001 10 <0.08 <0.08 14 0.49 69.6 0.26 2.5 3.03 0.654 6.2 0.082
PW-17 9.7 <0.01 nd 16 <0.08 <0.08 8.5 0.03 65.2 0.14 3 4.68 2.3 9.8 0.065
PW-18 3.87 0.04 0.007 14.5 <0.08 <0.08 <0.08 0.72 58.2 0.4 2.5 3.11 1.28 5.8 0.066
PW-181 8.5 0.03 0.006 11 <0.08 1.3 5 0.85 56.3 1.1 2.7 4.19 3.74 5.9 0.090
PW-19 8.7 0.01 0.002 10.1 0.14 <0.08 68 0.3 56.7 0.39 6.7 12.3 3.5 8 0.213
PW-19_9 8.6 0.02 0.003 10 0.13 <0.08 63 0.57 49.5 1.7 6.5 10.5 3.07 7.9 0.180
PW-21 10.2 0.03 0.007 8.5 0.13 <0.08 20 4.15 34.8 4.95 5.8 7.55 3.37 5.4 0.141
PW-22 10.3 0.01 0.0003 18.2 <0.08 <0.08 24.5 0.61 79.4 0.86 2.7 6.99 6.08 9.9 0.137
PW-23 1.8 <0.01 nd 9.2 <0.08 <0.08 7.4 0.28 51.3 0.14 2.8 3.05 0.042 3.1 0.065
PW-25 4.6 0.01 0.001 13.5 <0.08 <0.08 7.7 0.66 66.9 0.33 3.7 4.26 0.732 8.1 0.081
PW-26 11.9 0.01 0.002 12.3 <0.08 <0.08 3.7 0.13 143 1.6 4 7.76 12.7 7 0.166
PW-27 3.9 <0.01 nd 12 <0.08 <0.08 12.2 0.03 81.1 0.12 3.5 4.93 4.65 5.1 0.093
PW-28 4.7 <0.01 nd 10.3 <0.08 <0.08 27.2 0.41 51.2 0.33 3.7 4.87 0.882 5.3 0.082
PW-29 17.5 0.02 0.009 14.5 <0.08 <0.08 8.2 0.37 145 21.4 5.8 14 12.8 10 0.282
PW-32 5.4 <0.01 nd 9.5 0.14 0.35 271 0.03 94.1 0.06 5.6 14.9 0.12 7.9 0.238
PW-33 9.5 <0.01 nd 20.9 1.2 <0.08 1560 <0.02 457 15.6 6.2 57.8 20.7 32.8 0.462
PW-34 10.7 <0.01 nd 16.4 0.6 <0.08 246 0.04 134 0.97 3.9 19 3.15 14 0.506
PW-35 6.5 <0.01 nd 18.4 <0.08 <0.08 <0.08 0.41 80.3 0.96 3.8 5.53 2.16 11 0.085
PW-36 22.7 0.05 0.020 8 0.68 <0.08 132 0.17 124 21.2 4.8 9.15 3.15 7.3 0.235
PW-36_9 28.6 nm nm 8 0.82 <0.08 133 0.086 129 11 4.9 9.38 3.22 7.4 0.243
PW-37 4.9 0.02 0.005 13 <0.08 <0.08 <0.08 0.34 59.9 3.06 2.5 3.24 2.17 5 0.068
PW-38 4.3 <0.01 nd 20 <0.08 <0.08 26 0.02 72.9 0.06 3.2 6.68 2.3 10 0.113

Appendix C-1. Concentrations of selected constituents in filtered pore-water samples obtained by centrifugation of TSMD sediments 7 days before 
onset of toxicity testing. 

DOC analyses performed by Environmental and Testing Laboratory (Columbia, MO); total sulfide by USGS-CERC; anions by USGS Minerals Research Team (Denver, CO); major cations by LET Labs (Columbia, 
MO). Hydrogen sulfide estimated from total sulfide, temperature (23°C during toxicity tests), and pH of pore water. USGS ID's with "_9" suffix are sample duplicates. nd, non detectable; nm, not measured.

Anions Major cations
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Total Hydrogen
DOC Sulfide Sulfide Cl F NO3 SO4 Al Ca Fe K Mg Mn Na Sr

USGS ID (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Appendix C-1. Concentrations of selected constituents in filtered pore-water samples obtained by centrifugation of TSMD sediments 7 days before 
onset of toxicity testing. 

DOC analyses performed by Environmental and Testing Laboratory (Columbia, MO); total sulfide by USGS-CERC; anions by USGS Minerals Research Team (Denver, CO); major cations by LET Labs (Columbia, 
MO). Hydrogen sulfide estimated from total sulfide, temperature (23°C during toxicity tests), and pH of pore water. USGS ID's with "_9" suffix are sample duplicates. nd, non detectable; nm, not measured.

Anions Major cations

PW-39 5.1 <0.01 nd 8 <0.08 0.65 5 0.073 45.9 0.68 3.6 2.66 10.1 3.7 0.062
PW-401 6.6 <0.01 nd 6 0.18 <0.08 25 0.091 47.2 0.12 2.9 5.19 0.357 3.8 0.080
PW-41 16.5 0.05 0.017 11.8 <0.08 <0.08 8.7 0.91 84.8 15.7 6.5 8.94 8.08 6.1 0.197
PW-41_9 17.9 0.05 0.020 13 <0.08 <0.08 8.8 1 84.9 16.8 6 9.36 8.55 6.1 0.202
PW-42 3.6 <0.01 nd 12.7 <0.08 <0.08 40.5 0.11 64.9 0.06 2.8 3.94 0.462 5.7 0.077
PW-43 7.3 0.01 0.001 9.1 <0.08 0.7 14 0.62 43.1 1.4 1.9 3.95 4.75 6.3 0.104
PW-441 2.0 0.01 0.001 16 0.18 <0.08 38 0.064 78.5 0.03 1.6 3.14 0.78 9 0.087
PW-45 10.6 0.01 0.003 14 <0.08 <0.08 4 0.4 119 0.62 3.4 5.17 7.37 12 0.135
PW-47 5.3 <0.01 nd 14.7 <0.08 <0.08 <0.08 0.15 87.2 0.71 3.9 4.73 7.68 6.2 0.092
PW-48 6.4 0.03 0.008 15.1 <0.08 <0.08 8.1 0.88 89.7 8.04 3.6 4.69 4.68 5.8 0.095
PW-491 6.6 0.01 0.003 11 <0.08 <0.08 151 0.2 58.5 0.62 7.7 13.7 11.5 5.8 0.193
PW-50 4.5 0.01 0.003 10.1 0.13 <0.08 70 0.78 42.5 0.79 7.9 9.82 1.79 7.3 0.162
PW-51 2.5 0.01 0.001 15 <0.08 <0.08 40 0.19 54.4 0.1 1.5 3.77 5.48 9.3 0.102
PW-52 3.7 0.01 0.002 10.5 <0.08 <0.08 4 0.7 51.1 0.41 2.8 3.36 0.594 6.1 0.088
PW-52_9 4.4 0.10 0.017 10.2 <0.08 <0.08 4 1.4 50.1 0.82 3 3.3 0.81 6.2 0.087
PW-53 3.2 <0.01 nd 13.5 <0.08 <0.08 24.1 0.25 70 0.19 2.4 3.54 0.891 5.5 0.083
PW-54 2.5 <0.01 nd 15.2 <0.08 2.7 30.4 0.63 62.4 0.54 1.5 3.71 0.011 7 0.077
PW-55 9.4 0.02 0.004 14 1 <0.08 111 0.97 60.3 0.42 3.1 5.04 1.01 8 0.126
PW-56 4.0 <0.01 nd 22 0.17 <0.08 432 0.079 102 0.1 4.3 41.8 0.385 34.8 0.466
PW-57 4.0 0.01 0.002 26 1.3 <0.08 1051 <0.02 363 0.15 2.5 39.3 3.31 23 0.365
PW-58 8.7 <0.01 nd 28 0.2 <0.08 55 0.081 93.7 0.05 4.8 6.05 5.17 22 0.123
PW-58_9 9.9 0.02 0.003 28 0.26 <0.08 55 0.23 90.2 0.23 5.2 5.74 5.28 23 0.122
PW-59 4.2 <0.01 nd 10.4 0.7 <0.08 350 0.076 180 0.03 2.3 4 3.69 5.5 0.115
PW-60 10.8 0.01 0.002 16.6 <0.08 <0.08 121 0.03 144 2.28 5.4 16.6 4.64 12 0.200
PW-61 5.0 <0.01 nd 6.6 <0.08 <0.08 322 <0.02 152 <0.02 4.6 11.6 6 4 0.156
PW-62 10.0 <0.01 nd 12.6 0.5 <0.08 58 0.31 45.3 0.74 5.8 9.31 2.54 8.4 0.180
PW-63 3.3 <0.01 nd 14.3 0.6 <0.08 38.4 0.23 71.5 0.13 1.6 2.34 3.16 5 0.065
PW-63_9 nm <0.01 nd 14.5 0.6 <0.08 42.7 2.62 65.7 2.16 1.8 2.23 2.48 5.1 0.059
PW-64 6.2 <0.01 nd 39.4 0.6 <0.08 129 0.17 104 0.1 4.5 4.57 0.722 29 0.068
PW-65 1.8 <0.01 nd 16.6 0.25 0.8 165 0.13 127 0.06 2 7.57 0.02 11 0.136
PW-66 2.0 <0.01 nd 16 <0.08 2.7 42 0.18 68.1 0.14 1.9 3.04 0.222 7.5 0.082
PW-67 3.0 <0.01 nd 15 <0.08 <0.08 48 0.065 74.5 0.04 1.9 3.99 1.26 8.5 0.099
PW-68 3.5 <0.01 nd 33.2 3 <0.08 1856 <0.02 423 <0.02 2.3 143 1.68 13 0.469
PW-69 8.5 <0.01 nd 47.1 0.5 <0.08 47.2 0.06 83.2 0.28 8.3 6.31 1.95 39.3 0.103
PW-70 4.2 0.01 0.001 10 0.7 0.6 100 0.07 66.5 <0.02 3 4.67 1.14 6.3 0.132
PW-71 3.3 <0.01 0.000 14.3 1.9 <.08 1827 0.03 551 <0.02 2 47.4 2.59 21 0.248
PW-72 nm nm nm 13 0.9 2.7 194 0.03 137 <0.02 1.9 7.13 1.36 9.2 0.110
WB-1 20.7 0.05 0.020 6 <0.08 0.38 4 0.34 42.6 16.3 5.4 17.4 21.4 3.8 0.150
WB-2 21.5 0.02 0.004 8.7 <0.08 <0.08 21.5 1.2 33.7 14.5 5 13.8 18.2 3.7 0.119
WW-1 <1.0 <0.01 nd 12 0.14 <0.08 20 <0.02 25.7 <0.02 1 8.75 <0.002 9.5 0.136
WW-2 <1.0 <0.01 nd 14.6 <0.08 <0.08 23.6 <0.02 25.4 <0.02 1 8.41 <0.002 8.6 0.128
Filter Blank <1.0 <0.01 nd <.08 <0.08 <0.08 <0.08 <0.02 <0.08 <0.02 <0.2 <0.01 <0.002 <0.3 <0.001
Filter Blank nm nm nm <.08 <0.08 <0.08 <0.08 <0.02 <0.08 <0.02 <0.2 <0.01 <0.002 <0.3 <0.001
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Total
Duplicate DOC Sulfide Cl F NO3 SO4 Al Ca Fe K Mg Mn Na Sr
CERC IDs (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
PW-104 6.0 <0.01 15.3 <0.08 <0.08 12.1 1.2 56.9 0.72 2.6 2.63 3.13 8.6 0.068
PW-104_9 5.6 0.01 14.7 <0.08 <0.08 11 1.9 56.6 1.1 2.6 2.7 3.62 8.5 0.068

RPD 6.5% n/a 4.0% n/a n/a 9.5% 45.2% 0.5% 41.8% 0.0% 2.6% 14.5% 1.2% 0.4%
PW-19 8.7 0.01 10.1 0.14 <0.08 68 0.3 56.7 0.39 6.7 12.3 3.5 8 0.213
PW-19_9 8.6 0.02 10 0.13 <0.08 63 0.57 49.5 1.7 6.5 10.5 3.07 7.9 0.180

RPD 1.2% 85.7% 1.0% 7.4% n/a 7.6% 62.1% 13.6% 125.4% 3.0% 15.8% 13.1% 1.3% 16.8%
PW-36 22.7 0.05 8 0.68 <0.08 132 0.17 124 21.2 4.8 9.15 3.15 7.3 0.235
PW-36_9 28.6 nm 8 0.82 <0.08 133 0.086 129 11 4.9 9.38 3.22 7.4 0.243

RPD 23.0% n/a 0.0% 18.7% n/a 0.8% 65.6% 4.0% 63.4% 2.1% 2.5% 2.2% 1.4% 3.3%
PW-41 16.5 0.05 11.8 <0.08 <0.08 8.7 0.91 84.8 15.7 6.5 8.94 8.08 6.1 0.197
PW-41_9 17.9 0.05 13 <0.08 <0.08 8.8 1 84.9 16.8 6 9.36 8.55 6.1 0.202

RPD 8.1% 0.0% 9.7% n/a n/a 1.1% 9.4% 0.1% 6.8% 8.0% 4.6% 5.7% 0.0% 2.5%
PW-52 3.7 0.01 10.5 <0.08 <0.08 4 0.7 51.1 0.41 2.8 3.36 0.594 6.1 0.088
PW-52_9 4.4 0.10 10.2 <0.08 <0.08 4 1.4 50.1 0.82 3 3.3 0.81 6.2 0.087

RPD 17.3% 154.0% 2.9% n/a n/a 0.0% 66.7% 2.0% 66.7% 6.9% 1.8% 30.8% 1.6% 1.7%
PW-58 8.7 <0.01 28 0.2 <0.08 55 0.081 93.7 0.05 4.8 6.05 5.17 22 0.123
PW-58_9 9.9 0.02 28 0.26 <0.08 55 0.23 90.2 0.23 5.2 5.74 5.28 23 0.122

RPD 12.9% n/a 0.0% 26.1% n/a 0.0% 95.8% 3.8% 128.6% 8.0% 5.3% 2.1% 4.4% 0.8%
PW-63 3.3 <0.01 14.3 0.6 <0.08 38.4 0.23 71.5 0.13 1.6 2.34 3.16 5 0.065
PW-63_9 nm <0.01 14.5 0.6 <0.08 42.7 2.62 65.7 2.16 1.8 2.23 2.48 5.1 0.059

RPD n/a n/a 1.4% 0.0% n/a 10.6% 167.7% 8.5% 177.3% 11.8% 4.8% 24.1% 2.0% 9.2%
WB-1 20.7 0.05 6 <0.08 0.38 4 0.34 42.6 16.3 5.4 17.4 21.4 3.8 0.150
WB-2 21.5 0.02 8.7 <0.08 <0.08 21.5 1.2 33.7 14.5 5 13.8 18.2 3.7 0.119

RPD 3.8% 102.9% 36.7% n/a n/a 137.3% 111.7% 23.3% 11.7% 7.7% 23.1% 16.2% 2.7% 23.0%

Mean RPD 10.4% 85.6% 7.0% 13.0% n/a 20.9% 78.0% 7.0% 77.7% 5.9% 7.6% 13.6% 1.8% 7.2%
SD 7.8% 64.0% 12.4% 11.6% n/a 47.2% 47.5% 8.0% 60.7% 3.9% 7.7% 10.3% 1.3% 8.5%

Filter Blank <1.0 <0.01 <.08 <0.08 <0.08 <0.08 <0.02 <0.08 <0.02 <0.2 <0.01 <0.002 <0.3 <0.001
Filter Blank nm nm <.08 <0.08 <0.08 <0.08 <0.02 <0.08 <0.02 <0.2 <0.01 <0.002 <0.3 <0.001

Filtration Blanks

Relative percent difference between field duplicates

Appendix C-2. Variation between field duplicates for concentrations of selected constituents in filtered pore-water 
samples obtained by centrifugation, and results for filtration blanks. 

DOC (dissolved organic carbon) analyses performed by Environmental and Testing Laboratory (Columbia, MO); total sulfide by USGS-CERC; anions by USGS 
Minerals Research Team (Denver, CO); major cations by LET Labs, Inc. (Columbia, MO). n/a, not applicable because one or more values below detection limits.

Anions Major cations
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Appendix D-1. Acid-volatile sulfide (AVS) and simultaneously-extracted metals (SEM) in 2007 TSMD sediment samples at Days 7 and 28 of toxicity testing.

ΣSEM - AVS / f oc = difference in micromoles per gram dry weight between the sum of SEMs and AVS, divided by the fraction of organic carbon (USEPA, 2005). 
For those samples with <0.4% TOC, a value of 0.002 was substituted for foc. 

Site TOC
USGS ID Description (%) Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Mean

CERC-01 USR-07-SED-01 1.9 0.29 0.31 0.044 0.043 0.043 0.039 0.21 0.19 0.0001 0.0001 0.001 0.001 0.059 0.060 0.07 0.03 3 1 2
CERC-02 USR-07-SED-02 1.5 0.03 0.05 0.125 0.132 0.093 0.095 0.37 0.30 0.0002 0.0003 0.005 0.005 0.112 0.125 0.68 0.61 45 41 43
CERC-03 NR-07-SED-03 0.6 1.68 1.25 0.078 0.052 0.040 0.033 1.55 1.59 0.0000 0.0001 0.006 0.004 0.141 0.118 0.13 0.55 21 88 55
CERC-04 TAR-07-SED-04 1.2 1.05 1.03 0.052 0.057 0.050 0.059 1.61 1.77 0.0001 0.0001 0.008 0.006 0.113 0.151 0.78 1.02 66 86 76
CERC-05 NR-07-SED-05 <0.4 0.02 0.02 0.042 0.043 0.025 0.033 0.40 0.55 0.0001 0.0001 0.001 0.002 0.037 0.047 0.48 0.66 240 329 285
CERC-06 NR-07-SED-06 2.6 0.36 0.18 0.071 0.059 0.038 0.043 0.42 0.45 0.0000 0.0001 0.001 0.001 0.070 0.062 0.25 0.44 10 17 13
CERC-07 USR-07-SED-07 2.6 3.13 3.53 0.083 0.075 0.070 0.067 1.05 1.03 0.0001 0.0001 0.005 0.004 0.071 0.068 - 1.85 - 2.28 -72 -90 -81
CERC-09 USR-07-SED-09 0.5 1.45 1.14 0.050 0.034 0.022 0.023 0.47 0.52 0.0001 0.0001 0.003 0.003 0.040 0.037 - 0.86 - 0.52 -172 -104 -138
CERC-10 USR-07-SED-10 0.4 0.66 0.53 0.025 0.053 0.016 0.059 0.48 1.28 0.0000 0.0001 0.002 0.007 0.021 0.084 - 0.12 0.96 -27 223 98
CERC-104 LC-003 0.7 0.37 0.79 0.047 0.022 0.034 0.015 1.08 0.47 0.0001 0.0001 0.006 0.002 0.074 0.026 0.87 - 0.25 124 -36 44
CERC-11 USR-07-SED-11 0.8 0.07 0.08 0.054 0.049 0.069 0.061 0.28 0.26 0.0002 0.0002 0.002 0.001 0.048 0.044 0.39 0.34 47 41 44
CERC-12 USR-07-SED-12 <0.4 0.27 0.37 0.030 0.028 0.026 0.022 0.46 0.45 0.0001 0.0001 0.003 0.001 0.032 0.030 0.28 0.16 139 80 109
CERC-13 NR-07-SED-13 1.0 0.003 0.003 0.144 0.114 0.081 0.083 0.42 0.61 0.0003 0.0001 0.003 0.004 0.063 0.070 0.71 0.88 73 90 82
CERC-130 SH-004 0.5 0.21 0.40 0.063 0.076 0.020 0.025 6.74 7.14 0.0003 0.0003 0.020 0.021 0.206 0.211 6.84 7.08 1298 1343 1320
CERC-14 SC-07-SED-14 0.5 0.44 0.52 0.038 0.036 0.028 0.025 2.14 2.08 0.0001 0.0001 0.013 0.007 0.058 0.051 1.84 1.68 336 307 321
CERC-15 USR-07-SED-15 2.6 0.49 0.75 0.075 0.068 0.105 0.089 1.91 2.02 0.0006 0.0003 0.011 0.010 0.117 0.109 1.73 1.55 67 60 63
CERC-158 TC-013 0.6 9.14 8.84 0.081 0.089 0.056 0.062 24.68 24.93 0.0001 0.0001 0.100 0.101 0.722 0.743 16.50 17.09 2895 2997 2946
CERC-16 LC-07-SED-16 0.5 0.40 0.56 0.049 0.046 0.037 0.036 1.21 1.19 0.0001 0.0001 0.006 0.004 0.074 0.263 0.97 0.98 196 198 197
CERC-17 SC-07-SED-17 0.5 5.88 4.79 0.059 0.051 0.043 0.041 8.65 9.01 0.0001 0.0001 0.028 0.031 0.305 0.309 3.21 4.66 709 1030 870
CERC-18 CC-07-SED-18 1.0 9.80 7.41 0.133 0.065 0.078 0.976 21.34 15.10 0.0001 0.0001 0.116 0.078 0.139 0.080 12.00 8.89 1263 936 1099
CERC-181 SH-203 2.5 3.58 3.66 0.097 0.083 0.090 0.070 3.70 3.38 0.0001 0.0001 0.028 0.026 0.337 0.328 0.68 0.23 27 9 18
CERC-19 MSR-07-SED-19 0.8 0.54 0.52 0.075 0.071 0.063 0.054 1.58 1.77 0.0001 0.0001 0.004 0.003 0.087 0.077 1.26 1.46 157 182 169
CERC-21 TAR-07-SED-21 0.8 0.32 0.41 0.064 0.060 0.046 0.043 1.14 1.09 0.0001 0.0001 0.003 0.002 0.105 0.093 1.03 0.87 130 110 120
CERC-22 MSR-07-SED-22 <0.4 0.49 0.49 0.074 0.076 0.050 0.054 4.63 4.96 0.0001 0.0001 0.015 0.015 0.157 0.163 4.43 4.77 2215 2386 2301
CERC-23 SC-07-SED-23 0.8 0.04 0.12 0.058 0.064 0.032 0.048 5.28 5.38 0.0001 0.0002 0.025 0.028 0.094 0.101 5.45 5.50 683 690 686
CERC-25 SC-07-SED-25 2.6 2.72 3.21 0.059 0.080 0.046 0.042 9.64 9.76 0.0003 0.0003 0.034 0.033 0.319 0.423 7.37 7.12 284 274 279
CERC-26 USR-07-SED-26 2.7 1.59 1.74 0.072 0.057 0.088 0.047 1.61 2.89 0.0001 0.0002 0.009 0.010 0.093 0.114 0.27 1.38 10 50 30
CERC-27 USR-07-SED-27 1.0 1.69 1.78 0.044 0.046 0.040 0.056 2.19 1.17 0.0001 0.0001 0.008 0.005 0.093 0.063 0.68 - 0.44 68 -44 12
CERC-28 MSR-07-SED-28 0.9 2.86 2.88 0.096 0.081 0.061 0.056 3.39 3.58 0.0001 0.0001 0.012 0.014 0.119 0.124 0.82 0.97 94 112 103
CERC-29 MSR-07-SED-29 2.0 13.10 11.96 0.135 0.136 0.140 0.127 20.38 22.18 0.0001 0.0001 0.093 0.101 0.480 0.502 8.13 11.09 398 543 471
CERC-32 MSR-07-SED-32 <0.4 0.08 0.08 0.090 0.083 0.060 0.057 5.77 5.16 0.0001 0.0001 0.009 0.008 0.277 0.296 6.13 5.51 3063 2757 2910
CERC-33 TAR-07-SED-33 0.5 8.14 7.34 0.740 0.763 0.109 0.111 54.43 56.75 0.0001 0.0001 0.106 0.110 0.811 0.792 48.06 51.19 9612 10237 9924
CERC-34 TAR-07-SED-34 0.6 7.13 7.83 0.376 0.409 0.312 0.353 61.74 63.33 0.0005 0.0003 0.098 0.125 2.465 2.501 57.86 58.89 10519 10707 10613
CERC-35 SC-07-SED-35 0.5 26.82 24.44 0.086 0.067 0.080 0.067 33.67 28.76 0.0002 0.0001 0.120 0.104 0.657 0.531 7.80 5.09 1621 1058 1339
CERC-36 NR-07-SED-36 1.8 17.53 17.33 0.153 0.149 0.596 0.554 27.99 24.32 0.0000 0.0001 0.129 0.120 1.077 1.072 12.42 8.89 698 499 599
CERC-37 CC-07-SED-37 1.6 11.34 10.59 0.067 0.063 0.073 0.100 16.62 17.90 0.0000 0.0001 0.110 0.121 0.859 0.888 6.39 8.48 395 523 459
CERC-38 MSR-07-SED-38 1.2 8.98 7.67 0.051 0.056 0.060 0.069 14.44 15.10 0.0001 0.0001 0.069 0.072 0.318 0.299 5.96 7.93 497 661 579

ΣSEM - AVS ΣSEM - AVS / f oc
Simultaneously extracted metal (µmol/g dw)

AVS (µmol/g dw) Ni Cu Zn Ag Cd Pb
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Appendix D-1. Acid-volatile sulfide (AVS) and simultaneously-extracted metals (SEM) in 2007 TSMD sediment samples at Days 7 and 28 of toxicity testing.

ΣSEM - AVS / f oc = difference in micromoles per gram dry weight between the sum of SEMs and AVS, divided by the fraction of organic carbon (USEPA, 2005). 
For those samples with <0.4% TOC, a value of 0.002 was substituted for foc. 

Site TOC
USGS ID Description (%) Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Mean

ΣSEM - AVS ΣSEM - AVS / f oc
Simultaneously extracted metal (µmol/g dw)

AVS (µmol/g dw) Ni Cu Zn Ag Cd Pb

CERC-39 LC-07-SED-39 1.2 6.60 6.41 0.060 0.059 0.028 0.024 27.69 16.52 0.0000 0.0001 0.052 0.052 5.938 5.069 27.16 15.31 2302 1298 1800
CERC-401 TAR-103 0.9 9.82 9.63 0.079 0.082 0.083 0.072 31.82 33.96 0.0000 0.0001 0.112 0.128 2.399 2.264 24.67 26.88 2678 2918 2798
CERC-41 MSR-07-SED-41 3.8 14.16 11.63 0.131 0.117 0.099 0.121 18.31 17.59 0.0002 0.0001 0.086 0.085 0.464 0.436 4.92 6.72 129 176 152
CERC-42 CC-07-SED-42 0.4 1.10 1.09 0.146 0.106 0.058 0.062 24.43 27.08 0.0001 0.0001 0.073 0.079 0.959 1.043 24.57 27.27 5583 6198 5891
CERC-43 TC-07-SED-43 1.5 1.97 2.40 0.026 0.022 0.183 0.165 7.65 7.11 0.0001 0.0002 0.059 0.060 0.782 0.826 6.73 5.79 437 376 407
CERC-441 TC-012 <0.4 0.99 1.26 0.070 0.068 0.037 0.036 14.53 15.76 0.0001 0.0002 0.049 0.058 0.405 0.423 14.11 15.08 7054 7540 7297
CERC-45 USR-07-SED-45 2.8 2.16 2.72 0.144 0.138 0.147 0.133 13.23 12.48 0.0003 0.0003 0.056 0.052 0.555 1.878 11.98 11.96 422 421 422
CERC-47 CC-07-SED-47 2.9 2.21 2.32 0.100 0.069 0.075 0.071 3.42 3.38 0.0001 0.0001 0.024 0.024 0.069 0.063 1.48 1.28 51 44 47
CERC-48 CC-07-SED-48 2.4 3.63 3.47 0.092 0.092 0.066 0.072 4.65 4.79 0.0001 0.0001 0.034 0.035 0.063 0.064 1.28 1.58 54 67 60
CERC-491 SR-604 1.3 1.13 1.45 0.133 0.115 0.079 0.072 5.66 4.99 0.0003 0.0002 0.012 0.011 0.195 0.166 4.95 3.90 384 302 343
CERC-50 MSR-07-SED-50 1.0 0.50 0.28 0.077 0.061 0.075 0.048 1.53 1.53 0.0000 0.0001 0.003 0.002 0.116 0.075 1.30 1.44 129 142 136
CERC-51 TC-07-SED-51 0.9 5.58 5.43 0.048 0.041 0.060 0.056 10.98 9.52 0.0000 0.0001 0.061 0.055 0.946 1.241 6.52 5.48 738 620 679
CERC-52 MSR-07-SED-52 1.1 10.87 10.58 0.245 0.196 0.899 1.267 30.60 29.83 0.0001 0.0004 0.173 0.184 1.294 0.956 22.34 21.86 1995 1951 1973
CERC-53 CC-07-SED-53 1.0 8.70 8.65 0.106 0.106 0.085 0.094 29.89 29.37 0.0001 0.0001 0.178 0.190 1.607 1.622 23.16 22.73 2388 2343 2366
CERC-54 TC-07-SED-54 <0.4 0.13 0.16 0.040 0.045 0.024 0.027 9.98 11.43 0.0001 0.0001 0.040 0.046 0.765 0.826 10.72 12.21 5359 6107 5733
CERC-55 MSR-07-SED-55 1.7 2.56 2.75 0.215 0.210 1.621 1.763 134.31 125.29 0.0005 0.0005 0.433 0.475 6.324 6.179 140.34 131.17 8404 7854 8129
CERC-56 USR-07-SED-56 0.8 0.10 0.15 0.249 0.254 0.060 0.058 3.66 3.63 0.0003 0.0003 0.005 0.005 0.107 0.113 3.98 3.91 502 493 497
CERC-57 TAR-07-SED-57 <0.4 0.18 0.14 0.064 0.064 0.060 0.060 16.52 14.15 0.0000 0.0001 0.028 0.021 0.661 0.705 17.16 14.86 8579 7432 8005
CERC-58 TC-07-SED-58 <0.4 2.41 2.36 0.132 0.134 0.123 0.100 34.88 41.92 0.0005 0.0005 0.124 0.145 2.679 2.385 35.53 42.32 17764 21161 19463
CERC-59 CC-07-SED-59 3.9 46.57 45.40 0.294 0.317 0.175 0.183 133.05 136.30 0.0001 0.0001 1.162 1.246 2.757 2.708 90.88 95.35 2312 2426 2369
CERC-60 TAR-07-SED-60 0.5 110 109 0.182 0.175 0.010 0.005 111.76 101.73 0.0000 0.0001 0.361 0.358 1.624 1.588 3.74 - 5.07 769 -1042 -137
CERC-61 TAR-07-SED-61 <0.4 17.18 19.72 0.061 0.083 0.050 0.036 22.33 29.52 0.0000 0.0001 0.081 0.104 0.661 0.743 6.01 10.77 3005 5385 4195
CERC-62 MSR-07-SED-62 0.6 2.56 1.97 0.126 0.136 0.079 0.085 9.54 9.73 0.0000 0.0001 0.018 0.019 0.622 0.637 7.83 8.64 1317 1454 1386
CERC-63 CC-07-SED-63 0.6 2.03 2.57 0.105 0.090 0.089 0.090 39.46 38.55 0.0001 0.0001 0.139 0.149 2.457 2.737 40.22 39.05 6197 6017 6107
CERC-64 TC-07-SED-64 0.6 6.16 5.72 0.164 0.138 0.099 0.084 31.59 24.32 0.0002 0.0001 0.131 0.117 1.786 1.434 27.60 20.37 4333 3198 3766
CERC-65 TC-07-SED-65 2.0 0.23 0.13 0.153 0.220 0.049 0.045 30.44 31.05 0.0001 0.0001 0.071 0.082 1.395 1.511 31.88 32.78 1627 1673 1650
CERC-66 CC-07-SED-66 0.4 1.35 1.29 0.057 0.059 0.038 0.040 24.86 25.70 0.0001 0.0001 0.073 0.084 1.224 1.337 24.90 25.93 5711 5948 5830
CERC-67 TC-07-SED-67 1.4 7.93 8.16 0.072 0.073 0.076 0.074 22.03 22.79 0.0000 0.0001 0.091 0.094 2.621 2.665 16.96 17.54 1194 1235 1215
CERC-68 TAR-07-SED-68 0.6 0.19 0.04 0.048 0.032 0.064 0.046 22.86 16.37 0.0000 0.0001 0.034 0.026 0.694 0.507 23.51 16.94 3673 2646 3160
CERC-69 TC-07-SED-69 <0.4 7.60 7.76 0.175 0.161 0.114 0.115 32.23 34.42 0.0003 0.0002 0.138 0.158 1.782 1.955 26.83 29.05 13417 14525 13971
CERC-70 MSR-07-SED-70 0.6 0.10 0.20 0.204 0.159 3.840 3.006 63.18 65.63 0.0159 0.0108 0.352 0.375 18.152 16.076 85.64 85.05 13318 13226 13272
CERC-71 TAR-07-SED-71 <0.4 0.10 0.24 0.128 0.110 0.032 0.034 14.51 16.22 0.0001 0.0001 0.021 0.027 0.580 0.599 15.18 16.74 7589 8370 7979
CERC-72 MSR-07-SED-72 <0.4 1.21 1.12 0.045 0.054 0.022 0.017 20.27 11.30 0.0001 0.0001 0.128 0.065 0.138 0.155 19.39 10.48 9697 5239 7468
CERC-cntrl-1 West Bearskin (leg-1) 2.7 0.75 0.95 0.150 0.134 0.094 0.072 0.48 0.47 0.0002 0.0001 0.005 0.002 0.047 0.040 0.02 - 0.23 1 -9 -4
CERC-cntrl-2 West Bearskin (leg-2) 1.4 0.76 0.83 0.127 0.140 0.070 0.088 0.42 0.47 0.0001 0.0002 0.002 0.001 0.042 0.043 - 0.09 - 0.08 -7 -6 -6
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  Samples collected during August, 2006.  LOI, loss on ignition; foc, fraction of organic carbon (estimated from LOI); AVS, acid-volatile sulfide. 
 ΣSEM - AVS / f oc = difference in micromoles per gram dry weight between the sum of SEMs and AVS, divided by the fraction of organic carbon (USEPA, 2005). 
Dup, laboratory duplicate; NM, not measured (sample destroyed during processing); --, not analyzed

 
Sediment 
ID

Location 
Description

Sieve 
fraction

Water 
(%) Sand Silt Clay

LOI 
(%) f oc

AVS (µmol/g 
dw) Ni Cu Zn Cd Pb (ΣSEM-AVS)/f oc

WB West Bearskin < 2 mm 79.9 10.4 31.5 58.1 17.0 0.080 19.4 0.417 0.488 1.17 0.0064 0.077 -216
(toxicity control) < 0.25 mm 87.4 -- -- -- 16.6 0.078 10.1 0.497 0.655 1.36 0.0078 0.094 -96

WB Dup < 2 mm -- 4.4 31.1 64.4 -- -- -- --

CERC-S1 Center Creek < 2 mm 59.7 NM NM NM 6.8 0.032 2.98 0.063 0.057 1.64 0.0143 0.206 -31
< 0.25 mm 66.9 -- -- -- 6.6 0.031 2.34 0.076 0.072 1.67 0.0113 0.075 -14

CERC-S2 Upper Spring R. < 2 mm 32.9 68.6 16.6 14.7 2.4 0.011 2.51 0.034 0.042 1.84 0.0086 0.091 -45
< 0.25 mm 56.3 -- -- -- 3.1 0.015 4.15 0.061 0.069 2.66 0.0109 0.140 -81

CERC-S3 Center Creek < 2 mm 52.4 11.9 26.4 61.8 5.3 0.025 30.1 0.177 0.165 73.73 0.3470 1.882 1848
< 0.25 mm 60.4 -- -- -- 5.3 0.025 29.0 0.192 0.178 77.10 0.3621 1.960 2032

CERC-S4 Upper Spring R. < 2 mm 59.2 42.4 23.9 33.7 1.7 0.008 0.001 0.026 0.022 0.08 0.0006 0.018 18
< 0.25 mm 46.2 -- -- -- 1.9 0.009 0.001 0.046 0.036 0.13 0.0009 0.030 27

CERC-S5 Mainstem Spring R. < 2 mm 28.3 69.9 18.0 12.1 2.1 0.010 7.65 0.056 0.037 7.60 0.0310 0.193 27
< 0.25 mm 62.8 -- -- -- 3.3 0.015 13.5 0.122 0.088 15.11 0.0472 0.464 156

CERC-S6 Mainstem Spring R. < 2 mm 77.4 44.9 23.5 31.5 7.6 0.036 18.7 0.174 0.143 31.21 0.1343 0.772 381
< 0.25 mm 73.7 -- -- -- 7.4 0.035 20.4 0.208 0.153 33.04 0.1423 0.811 399

Simultaneously extracted metal (µmol/g dw)

Appendix D-1A.  Water, particle size, loss on ignition, acid-volatile sulfide, and simultaneously extracted metals in 2006 TSMD sediment 
samples.

Particle Size (percent)
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Open symbols are results obtained during analysis of TSMD sediment samples.

Appendix D-2.  Charts showing CERC historical results for AVS and metals from 
1N HCL extraction of NIST 1645 river sediment.
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Open symbols are results obtained during analysis of TSMD sediment samples.

Appendix D-2.  Charts showing CERC historical results for AVS and metals from 
1N HCL extraction of NIST 1645 river sediment.
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Open symbols are results obtained during analysis of TSMD sediment samples.

Appendix D-2.  Charts showing CERC historical results for AVS and metals from 
1N HCL extraction of NIST 1645 river sediment.
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Difference, Dup 1 - Dup 2; RPD, relative percent difference (Diff/Mean X 100). 

Prep
Date CERC# Analyte Dup 1 Dup 2 Mean Difference RPD

08/07/07 39962 AVS 2.16 2.27 2.21 -0.11 4.9%
08/07/07 39968 AVS 0.10 0.11 0.10 -0.01 11.8%
09/03/07 40236 AVS 6.41 6.36 6.39 0.05 0.8%
09/03/07 40247 AVS 0.14 0.17 0.16 -0.04 24.0%
09/17/07 40565 AVS 11.3 11.9 11.6 -0.57 4.9%
09/17/07 40576 AVS 2.03 2.27 2.15 -0.24 11.1%
10/15/07 40684 AVS 10.59 11.61 11.10 -1.02 9.1%
10/15/07 40695 AVS 2.57 2.32 2.44 0.25 10.3%

Mean 9.6%
Std. Dev. 6.9%

Appendix D-3.  Relative percent difference from the duplicate extraction and 
analysis of 2007 TSMD sediment samples for AVS.

Measured Concentration (µmol/g dry)
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Analysis
Date CERC# Analyte Dup 1 Dup 2 Mean Difference RPD

11/20/07 39962 Ni 8.47 7.11 7.79 1.36 17.
11/20/07 39968 14.6 14.7 14.7 0.048 0.3
12/20/07 40236 3.47 3.06 3.26 0.41 13.
12/20/07 40247 3.7 2.8 3.3 0.90 27.
09/17/07 40565 3.96 3.47 3.72 0.49 13.
09/17/07 40576 6.18 5.00 5.59 1.18 21.
10/15/07 40684 3.71 3.89 3.80 0.17 5.
10/15/07 40695 5.30 4.71 5.01 0.59 12.

11/20/07 39962 Cu 9.34 9.30 9.32 0.045 0.5
11/20/07 39968 3.82 3.76 3.79 0.059 1.6
12/20/07 40236 1.54 1.36 1.45 0.19 13.
12/20/07 40247 3.81 2.89 3.35 0.91 27.
09/17/07 40565 4.62 5.06 4.84 0.44 9.1
09/17/07 40576 5.63 5.47 5.55 0.16 2.9
10/15/07 40684 6.34 4.93 5.64 1.41 25.
10/15/07 40695 5.71 5.39 5.55 0.32 6.

12/20/07 40236 Zn 1081. 1260. 1170. 179. 15.
12/20/07 40247 925. 704. 815. 222. 27.
09/17/07 40565 1087. 1095. 1091. 7.85 0.7
09/17/07 40576 2580. 2480. 2530. 99.56 3.9
10/15/07 40684 1173. 1281. 1227. 108. 9.
10/15/07 40695 2521. 2331. 2426. 190. 8.
01/18/08 39962 865. 947. 906. 81.9 9.0
01/18/08 39968 239. 253. 246. 14.6 5.9

11/20/07 39962 Ag 0.030 0.030 0.030 0.00 1.0
11/20/07 39968 0.036 0.037 0.036 0.001 3.3
12/20/07 40236 0.006 0.004 0.005 0.002 n/a
12/20/07 40247 0.008 0.004 0.006 0.004 n/a
09/17/07 40565 0.003 0.004 0.004 0.0003 n/a
09/17/07 40576 0.006 0.008 0.007 0.002 n/a
10/15/07 40684 - 0.010 - 0.010 - 0.010 0.0001 n/a
10/15/07 40695 0.001 0.000 0.000 0.001 n/a

12/20/07 40236 Cd 5.81 7.88 6.84 2.07 30.
12/20/07 40247 2.41 1.81 2.11 0.60 28.
09/17/07 40565 12.4 12.6 12.5 0.15 1.2
09/17/07 40576 15.7 15.7 15.7 0.001 0.01
10/15/07 40684 13.6 15.3 14.5 1.71 12.
10/15/07 40695 16.7 16.2 16.4 0.56 3.
01/18/08 39962 6.25 5.94 6.09 0.31 5.
01/18/08 39968 0.55 0.59 0.57 0.037 6.5

11/20/07 39962 Pb 115. 105. 110. 10.5 10.
11/20/07 39968 22.1 22.9 22.5 0.77 3.4
12/20/07 40236 1045. 662. 854. 383. 45.
12/20/07 40247 146. 105. 125. 41.4 33.
09/17/07 40565 178. 195. 186. 16.63 8.9
09/17/07 40576 509. 516. 512. 6.81 1.3
10/15/07 40684 184. 201. 192. 17.7 9.
10/15/07 40695 567. 484. 525. 83.1 16.

Summary statistics: Element Mean RPD Std Dev
Ni 13.5 9.
Cu 10.6 10.

 Zn 9.9 8.
Ag 2.6 n/a
Cd 10.8 12.
Pb 15.8 15.

Note: except for RPD result for Ag (14%), the maximum RPD among 12 analysis duplicates was 3.6%. 

Appendix D-4.  Relative percent difference from the duplicate 1N HCl extraction and 
analysis of 2007 TSMD sediment samples for metals.

Measured Concentration (µmol/g dry)

Difference, Dup 1 - Dup 2; RPD, relative percent difference (Diff/Mean X 100); n/a, not applicable because sample 
results were at or less than method detection limits. 
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Measured
Preparation Spike Spiked Recovery

Date Spiked Sample ID Analyte amount (µg) Amount (%)

08/07/07 Blank spike-1 AVS 641 635 99
08/07/07 Blank spike-2 AVS 641 686 107
09/03/07 Blank spike-1 AVS 641 628 98
09/03/07 Blank spike-2 AVS 641 628 98
09/17/07 Blank spike-1 AVS 641 526 82
09/17/07 Blank spike-2 AVS 641 632 99
10/15/07 Blank spike-1 AVS 641 567 88
10/15/07 Blank spike-2 AVS 641 625 98

mean recovery 96
std. dev. 8

Note: post-extraction spike recoveries on sediment samples (n=6) ranged from 97 to 103%. 

Appendix D-5.  Recoveries of pre-extraction sulfide spikes added to blanks during 
1N HCl preparation of 2007 TSMD sediment samples.
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Measured
Preparation Spike Spiked Recovery

Date Spiked Sample ID Analyte amount (µg) Amount (%)

08/07/07 Blank spike-1 Ni 20 19.0 95
Cu 20 19.1 95
Zn 100 118.8 119
Cd 2 2.1 106
Pb 20 20.4 102

08/07/07 Blank spike-2 Ni 20 19.4 97
Cu 20 19.8 99
Zn 500 570.6 114
Cd 10 10.2 102
Pb 20 23.6 118

09/03/07 Blank spike-1 Ni 20 19.3 97
Cu 20 19.3 96
Zn 100 105.2 105
Cd 2 1.6 82
Pb 20 20.5 102

09/03/07 Blank spike-2 Ni 20 19.8 99
Cu 20 19.4 97
Zn 100 106.2 106
Cd 2 1.7 86
Pb 20 21.0 105

09/17/07 Blank spike-1 Ni 20 33.3 166
Cu 20 19.9 99
Zn 100 99.5 99
Cd 2 2.1 105
Pb 20 21.2 106

09/17/07 Blank spike-2 Ni 20 19.8 99
Cu 20 19.1 95
Zn 100 97.5 98
Cd 2 2.1 103
Pb 20 20.7 103

10/15/07 Blank spike-1 Ni 20 23.4 117
Cu 20 19.8 99
Zn 100 104.3 104
Cd 2 2.2 109
Pb 20 21.0 105

10/15/07 Blank spike-2 Ni 20 20.6 103
Cu 20 20.0 100
Zn 100 105.4 105
Cd 2 2.2 111
Pb 20 21.3 107

12/04/07 Blank spike-1 Zn 100 118.8 119
Cd 2 2.1 106
Pb 20 20.7 104

12/04/07 Blank spike-2 Zn 100 570.6 114
Cd 2 10.2 102
Pb 20 103.2 103

Summary statistics: Element Mean Recovery Std Dev
Ni 111.1 24.2
Cu 99.3 1.8
Zn 108.4 7.6
Cd 101.3 9.4
Pb 105.6 4.7

Note: post-extraction spike recoveries on sediment samples (n=9) ranged from 93 to 107%. 

Appendix D-6.  Recoveries of pre-extraction spikes of metals added to blanks during 
1N HCl preparation of 2007 TSMD sediment samples.
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Preparation date Analyte BEC µg/g MDL µg/g MQL µg/g

08/07/07 AVS 0.00056 0.163 0.537
09/03/07 AVS 0.00017 0.280 0.925
09/17/07 AVS 0.00043 0.010 0.030
10/15/07 AVS 0.00043 0.022 0.074

08/07/07 Ni 0.041 0.010 0.033
08/07/07 Cu 0.011 0.001 0.003
08/07/07 Ag 0.001 0.0002 0.001

09/03/07 Ni 0.027 0.024 0.079
09/03/07 Cu 0.33 0.028 0.092
09/03/07 Zn 0.45 0.19 0.63
09/03/07 Ag 0.00002 0.015 0.050
09/03/07 Cd 0.058 0.073 0.24
09/03/07 Pb 0.54 0.083 0.27

09/17/07 Ni 0.16 0.024 0.079
09/17/07 Cu 0.06 0.085 0.28
09/17/07 Zn 0.19 0.66 2.18
09/17/07 Ag 0.00 0.008 0.026
09/17/07 Cd 0.00 0.012 0.040
09/17/07 Pb 0.22 0.015 0.050

10/15/07 Ni 0.036 0.092 0.30
10/15/07 Cu 0.072 0.083 0.27
10/15/07 Zn 1.10 0.28 0.92
10/15/07 Ag 0.001 0.007 0.023
10/15/07 Cd 0.041 0.032 0.11
10/15/07 Pb 0.45 0.011 0.036

12/04/07 Zn 0.14 0.23 0.76
12/04/07 Cd 0.002 0.012 0.040
12/04/07 Pb 0.037 0.030 0.10

Appendix D-7. Blank equivalent concentrations, method detection limits 
and quantitation limits for the analysis of AVS and 1N HCl extractable 
metals in 2007 TSMD sediment samples.

BEC (blank equivalent concentration) calculated assuming 2.5 g dry weight of sample extracted. MDL 
(method detection limit) computed as 3 X (SDb

2 + SDst
2)1/2 where SDb = standard deviation of method 

blanks and SDst  = standard deviation of a low level standard. MQL (method quantitation limit) computed 
as 3.3 X the MDL. For AVS, values reported in units of µg/g are divided by 32.06 to obtain values in units 
of micromoles per gram.
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Relative
Duplicate percent

Analyte units type Duplicate 1 Duplicate 2 Mean Difference difference

AVS µmol/g preparation/analysis 4.1 3.7 3.9 0.50 13.
Ni µg/g preparation/analysis 3.6 3.4 3.5 0.16 4.6
Cu µg/g preparation/analysis 4.4 3.9 4.2 0.46 11.
Zn µg/g preparation/analysis 174. 151. 162. 22.97 14.
Cd µg/g preparation/analysis 1.22 1.02 1.12 0.20 18.
Pb µg/g preparation/analysis 29. 26. 27. 3.49 13.

Ni µg/g extract analysis 21.0 21.4 21.2 0.39 1.8
Cu µg/g extract analysis 20.5 20.9 20.7 0.33 1.6
Zn µg/g extract analysis 188. 192. 190. 3.75 2.0
Cd µg/g extract analysis 6.85 6.81 6.83 0.04 0.6
Pb µg/g extract analysis 36.2 36.4 36.3 0.23 0.6

Measured concentration 

Appendix D-8.  Relative percent difference between duplicate preparation and 
analysis of a 2006 TSMD sediment sample.
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Effective Measured Measured
Preparation Spiked sample/ Spike spike unspiked spiked Recovery

Date Analyte spike type Units amount concen. concen. concen. (%)

01/24/07 AVS Blank - Method µg/g 648. 648. 0.0001 692. 107.
01/24/07 Ni 38385 - Method ng/mL 10000. 200. 48.0 236. 94.
01/24/07 Cu 38385 - Method ng/mL 10000. 200. 62.1 249. 93.
01/24/07 Zn 38385 - Method ng/mL 50000. 1000. 154. 1128. 97.
01/24/07 Cd 38385 - Method ng/mL 1000. 20.0 1.47 21.8 101.
01/24/07 Pb 38385 - Method ng/mL 10000. 200. 32.1 226. 97.

01/24/07 Ni Blank - SEM µg/g 20.0 9.39 0.143 8.93 94.
01/24/07 Cu Blank - SEM µg/g 20.0 9.39 0.013 9.11 97.
01/24/07 Zn Blank - SEM µg/g 200. 93.9 2.503 91.7 95.
01/24/07 Cd Blank - SEM µg/g 2.0 0.94 2.050 0.93 ---a

01/24/07 Pb Blank - SEM µg/g 20.0 9.39 0.174 9.06 95.

03/18/07 Ni Blank - SEM µg/g 20.0 8.30 0.021 7.82 94.
03/18/07 Cu Blank - SEM µg/g 20.0 8.30 - 0.018 7.93 96.
03/18/07 Zn Blank - SEM µg/g 200. 83.0 - 0.009 80.6 97.
03/18/07 Cd Blank - SEM µg/g 2.0 0.83 0.001 0.80 97.
03/18/07 Pb Blank - SEM µg/g 20.0 8.30 0.022 8.06 97.

aunspiked method blank contaminated with Cd; reprepped and presented in BID 3/18/07 above.
Note: post-extraction spike recoveries on a sediment sample extract ranged from 96 to 106%. 

Appendix D-9.  Pre-extraction/digestion spike recoveries obtained during analysis of 
2006 TSMD sediment samples.
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Preparation date Analyte BEC µg/g MDL µg/g MQL µg/g

01/24/07 AVS 0.0012 0.020 0.06
Ni 0.027 0.051 0.17
Cu 0.040 0.047 0.16
Zn 0.29 0.84 2.77
Cd 0.003 0.005 0.017
Pb 0.011 0.037 0.122

BEC (blank equivalent concentration) calculated assuming 2.5 g dry weight of sample extracted. MDL 
(method detection limit) computed as 3 X (SD b

2 + SDst
2)1/2 where SDb = standard deviation of method 

blanks and SDst  = standard deviation of a low level standard. MQL (method quantitation limit) computed 
as 3.3 X the MDL. For AVS, values reported in units of µg/g are divided by 32.06 to obtain values in units 
of micromoles per gram.

Appendix D-10. Blank equivalent concentrations, method detection limits, 
and quantitation limits for the analysis of acid-volatile sulfide and 
simultaneously extracted metals in 2006 TSMD sediment samples.
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USGS ID Leg no. Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Day 7 Day 28

Blank 1-1 1  < 0.38  < 1.4     < 0.8     < 1.2 13.2 11.3  < 0.05     < 0.06  < 0.11     < 0.15
Blank 1-2 1  < 0.38  < 1.4     < 0.8     < 1.2 21.7 22.8  < 0.05     < 0.06  < 0.11     < 0.15
Blank 1-3 1  < 0.38  < 1.4     < 0.8     < 1.2 23.3 17.8  < 0.05     < 0.06 0.12     < 0.15
Blank 2-1 2     < 0.53     < 0.43     < 1.0     < 0.9        < 5.7 3.7     < 0.16     < 0.16     < 0.19 4.00
Blank 2-2 2     < 0.53     < 0.43     < 1.0     < 0.9        < 5.7 3.9     < 0.16     < 0.16     < 0.19     < 0.15
Blank 2-3 2     < 0.53     < 0.43     < 1.0     < 0.9        < 5.7 3.5     < 0.16     < 0.16     < 0.19     < 0.15
PW-01 1 0.87 1.87 2.0 2.4      < 1.5        < 2.4  < 0.05     < 0.06  < 0.11     < 0.15
PW-02 1  < 0.38  < 1.4 2.5 2.5      < 1.5        < 2.4  < 0.05     < 0.06  < 0.11     < 0.15
PW-03 2     < 0.53 5.06 1.5 1.9        < 5.7 3.2     < 0.16     < 0.16     < 0.19     < 0.15
PW-04 2     < 0.53     < 0.43 3.8 3.8        < 5.7 6.5     < 0.16     < 0.16     < 0.19     < 0.15
PW-05 2     < 0.53     < 0.43 2.6 2.8        < 5.7 3.5     < 0.16     < 0.16     < 0.19     < 0.15
PW-06 2     < 0.53     < 0.43 3.0 3.6        < 5.7        < 1.7     < 0.16     < 0.16     < 0.19     < 0.15
PW-07 1  < 0.38  < 1.4 2.6 1.3      < 1.5        < 2.4  < 0.05     < 0.06 0.30     < 0.15
PW-09 2     < 0.53     < 0.43 1.5 3.1        < 5.7 5.3     < 0.16     < 0.16     < 0.19     < 0.15
PW-104 2     < 0.53 0.77 1.1 1.6        < 5.7        < 1.7     < 0.16     < 0.16     < 0.19     < 0.15
PW-10 1  < 0.38  < 1.4 4.4 2.7      < 1.5        < 2.4  < 0.05     < 0.06  < 0.11     < 0.15
PW-11 1  < 0.38  < 1.4 3.4 4.5      < 1.5        < 2.4  < 0.05     < 0.06  < 0.11     < 0.15
PW-12 1  < 0.38  < 1.4 6.0 4.6      < 1.5        < 2.4  < 0.05     < 0.06  < 0.11     < 0.15
PW-13 2     < 0.53     < 0.43 3.2 2.6        < 5.7        < 1.7     < 0.16     < 0.16     < 0.19     < 0.15
PW-130 2     < 0.53     < 0.43 2.4 1.8 23.5 52.4     < 0.16     < 0.16 0.35     < 0.15
PW-14 1  < 0.38  < 1.4 2.7 2.3 24.2       < 2.4  < 0.05     < 0.06  < 0.11     < 0.15
PW-15 1  < 0.38  < 1.4 2.6 4.1      < 1.5       < 2.4  < 0.05     < 0.06  < 0.11     < 0.15
PW-158 2     < 0.53     < 0.43 1.3 1.4 38.8 51.1     < 0.16     < 0.16 0.27     < 0.15
PW-16 1  < 0.38  < 1.4 1.6 2.5      < 1.5       < 2.4  < 0.05     < 0.06  < 0.11     < 0.15
PW-17 2     < 0.53     < 0.43 1.6 3.7        < 5.7        < 1.7     < 0.16     < 0.16 0.36     < 0.15
PW-18 2     < 0.53     < 0.43 1.2     < 0.9 31.3 28.0     < 0.16     < 0.16     < 0.19     < 0.15
PW-181 1  < 0.38  < 1.4 1.2 2.4      < 1.5       < 2.4  < 0.05     < 0.06 0.24 0.24
PW-19 1  < 0.38  < 1.4 6.5 5.2      < 1.5       < 2.4  < 0.05     < 0.06  < 0.11 0.33
PW-21 1  < 0.38  < 1.4 6.3 6.4      < 1.5       < 2.4  < 0.05     < 0.06 0.13     < 0.15
PW-22 2     < 0.53     < 0.43 4.8 3.3 15.7 45.4     < 0.16     < 0.16     < 0.19     < 0.15
PW-23 1  < 0.38  < 1.4 2.5 1.9 73.7 24.3 0.56 0.06 0.41     < 0.15
PW-25 1 5.72  < 1.4 3.6 3.1 43.2       < 2.4 0.10     < 0.06 0.90 0.27
PW-26 1  < 0.38  < 1.4 2.7 3.4      < 1.5       < 2.4  < 0.05     < 0.06 0.14     < 0.15
PW-27 1  < 0.38  < 1.4 1.8 2.3      < 1.5       < 2.4  < 0.05     < 0.06 0.42     < 0.15
PW-28 2     < 0.53     < 0.43 1.4 1.1        < 5.7        < 1.7     < 0.16     < 0.16     < 0.19     < 0.15
PW-29 2     < 0.53     < 0.43 4.5 4.6        < 5.7        < 1.7     < 0.16     < 0.16     < 0.19     < 0.15
PW-32 1 0.60  < 1.4 5.0 4.9 43.8 39.0 0.35     < 0.06 0.65 0.17
PW-33 2     < 0.53     < 0.43 41.3 25.5 704. 481.     < 0.16     < 0.16 0.30     < 0.15
PW-34 2     < 0.53     < 0.43 9.3 7.0 180. 126.     < 0.16     < 0.16 0.67     < 0.15
PW-35 2     < 0.53     < 0.43 2.7 5.5        < 5.7 6.0     < 0.16     < 0.16     < 0.19     < 0.15
PW-36 1  < 0.38  < 1.4 2.4 3.0      < 1.5 25.2  < 0.05 0.12 0.58 2.45
PW-37 2     < 0.53 0.84 1.4 2.0        < 5.7        < 1.7     < 0.16     < 0.16 0.68     < 0.15
PW-38 2     < 0.53     < 0.43 1.7 1.5        < 5.7 18.5     < 0.16     < 0.16     < 0.19     < 0.15
PW-39 1  < 0.38  < 1.4 1.5 1.2      < 1.5       < 2.4  < 0.05     < 0.06 1.66 0.94

Pb

Appendix E-1. Concentrations of Cu, Ni, Zn, Cd, and Pb, as determined by quantitative ICP-MS analysis, in peepers deployed in TSMD 
sediments during toxicity tests.

All concentrations in micrograms per liter. Each peeper was buried in a test sediment for 7 days; Day 7 and Day 28 indicate the corresponding day of the toxicity test when peeper was removed
Bold and italicized values are below method quantitation limits and therefore have large uncertainty.  All peeper samples were diluted 10-fold or more for analysis. Except for peeper blanks, all 
values are blank-corrected using the mean of the corresponding set of three peeper blanks prepared for each leg and sampling day. WB, West Bearskin control sediment pore water.

Cu Ni Zn Cd
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USGS ID Leg no. Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Day 7 Day 28 Day 7 Day 28

Pb

Appendix E-1. Concentrations of Cu, Ni, Zn, Cd, and Pb, as determined by quantitative ICP-MS analysis, in peepers deployed in TSMD 
sediments during toxicity tests.

All concentrations in micrograms per liter. Each peeper was buried in a test sediment for 7 days; Day 7 and Day 28 indicate the corresponding day of the toxicity test when peeper was removed
Bold and italicized values are below method quantitation limits and therefore have large uncertainty.  All peeper samples were diluted 10-fold or more for analysis. Except for peeper blanks, all 
values are blank-corrected using the mean of the corresponding set of three peeper blanks prepared for each leg and sampling day. WB, West Bearskin control sediment pore water.

Cu Ni Zn Cd

PW-401 1  < 0.38  < 1.4 4.9 2.2 1250. 732. 0.15     < 0.06 25.2 8.98
PW-41 2     < 0.53     < 0.43 1.6 6.4        < 5.7        < 1.7     < 0.16     < 0.16     < 0.19     < 0.15
PW-42 2     < 0.53     < 0.43 1.5 2.4 316. 324.     < 0.16     < 0.16 1.71     < 0.15
PW-43 1  < 0.38  < 1.4 2.0 1.4 96.2 35.9  < 0.05     < 0.06 1.56 1.40
PW-441 1 3.88  < 1.4 3.5 1.7 337. 178.  < 0.05 0.11 1.07 0.56
PW-45 1  < 0.38  < 1.4 4.0 4.2 54.8 9.6  < 0.05     < 0.06 1.04 0.28
PW-47 2     < 0.53     < 0.43 2.9 6.0        < 5.7        < 1.7     < 0.16     < 0.16     < 0.19     < 0.15
PW-48 2     < 0.53     < 0.43 2.2 4.0        < 5.7        < 1.7     < 0.16     < 0.16     < 0.19     < 0.15
PW-491 1  < 0.38  < 1.4 15.4 11.2 48.2 23.4  < 0.05     < 0.06 0.37     < 0.15
PW-50 1  < 0.38  < 1.4 3.2 2.6      < 1.5       < 2.4  < 0.05     < 0.06 0.83     < 0.15
PW-51 1  < 0.38  < 1.4 1.7 1.9      < 1.5       < 2.4  < 0.05     < 0.06 0.63 0.28
PW-52 1  < 0.38  < 1.4 6.6 3.2 795. 338.  < 0.05     < 0.06 2.50 1.19
PW-53 2     < 0.53 1.19 2.1 2.5 255. 203.     < 0.16     < 0.16 1.07     < 0.15
PW-54 2     < 0.53     < 0.43 1.1 1.4 105. 123. 0.63 0.27 0.81     < 0.15
PW-55 1 2.47  < 1.4 12.1 10.6 8650. 5390. 3.98 0.59 14.4 14.7
PW-56 1  < 0.38  < 1.4 7.7 6.1      < 1.5       < 2.4  < 0.05     < 0.06  < 0.11     < 0.15
PW-57 1  < 0.38  < 1.4 34.4 13.6 2900. 1290. 5.34 3.00  < 0.11 0.17
PW-58 1 0.69 1.84 6.7 5.9 511. 286. 0.61 0.11 24.7 9.93
PW-59 2     < 0.53     < 0.43 4.4 4.8 810. 783. 0.50 0.23 4.84 4.72
PW-60 2     < 0.53     < 0.43     < 1.0 1.3 62.0        < 1.7 0.67     < 0.16 2.90     < 0.15
PW-61 1  < 0.38  < 1.4 4.4 4.6      < 1.5 70.4  < 0.05     < 0.06 0.40 4.04
PW-62 2     < 0.53 1.54 2.1 1.6        < 5.7 3.7     < 0.16     < 0.16 0.35     < 0.15
PW-63 2     < 0.53 0.47 3.7 3.0 1060. 854.     < 0.16 0.27 3.19 4.26
PW-64 2     < 0.53 1.00 4.3 4.4 341. 284.     < 0.16     < 0.16 3.43 1.82
PW-65 1  < 0.38  < 1.4 8.7 3.5 884. 429. 4.25 3.77 9.03 3.39
PW-66 2     < 0.53     < 0.43 2.0 1.8 554. 421.     < 0.16     < 0.16 3.94     < 0.15
PW-67 1  < 0.38  < 1.4 1.8 2.4 109. 115.  < 0.05     < 0.06 2.09 0.98
PW-68 2     < 0.53     < 0.43 20.0 6.5 8720. 2470. 19.4 7.77 4.56 3.18
PW-69 2     < 0.53     < 0.43 4.1 4.0 207. 150.     < 0.16     < 0.16 2.94 2.54
PW-70 1 2.00 2.18 12.0 8.3 2470. 1850. 23.6 17.2 64.3 71.5
PW-71 2     < 0.53 0.76 26.7 15.3 1300. 751. 1.43 0.96     < 0.19     < 0.15
PW-72 2     < 0.53     < 0.43 6.1 5.3 384. 313.     < 0.16     < 0.16     < 0.19     < 0.15
PW-WB-1 1  < 0.38     < 0.43 4.0 2.9 2.5       < 1.7  < 0.05     < 0.16  < 0.11     < 0.15
PW-WB-2 2     < 0.53  < 1.4 2.6 3.4        < 5.7        < 2.4     < 0.16     < 0.06     < 0.19     < 0.15
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Analyses performed by USGS-CERC. All measured concentrations are rounded to one or two signifcant figures for the semi-quantitative method. 
WB, West Bearskin control sediment pore water.

Leg
USGS ID No. Na Mg K Ca Mn Fe Al Ti V Cr Co As Se Mo Pd Ag Sn Sb Ba Tl Bi U
PW-01 1 4 4 5 80 8 5 4 3 0.4  < 0.1 9 9  < 1 0.9  < 0.1  < 0.1 0.2  < 0.1 200  < 0.1  < 0.1 0.9
PW-02 1 8 3 4 60 8 0.7 30 2 0.3  < 0.1 7 4  < 1 1  < 0.1  < 0.1 0.2  < 0.1 200  < 0.1  < 0.1 0.7
PW-03 2 6 7 7 40 3 26 2  < 1 0.4  < 0.1 6 20  < 1 0.9  < 0.1  < 0.1  < 0.1  < 0.1 200  < 0.1  < 0.1  < 0.1
PW-04 2 6 6 9 40 8 17 1  < 1 0.5  < 0.1 20 9 2 3  < 0.1  < 0.1  < 0.1  < 0.1 300  < 0.1  < 0.1 0.4
PW-05 2 6 4 7 20 4 2 1  < 1 0.3  < 0.1 8 3 2 0.3  < 0.1  < 0.1  < 0.1  < 0.1 100  < 0.1  < 0.1  < 0.1
PW-06 2 7 5 7 30 2 0.1 20  < 1 0.9  < 0.1 4 1 2 0.3  < 0.1  < 0.1  < 0.1  < 0.1 100  < 0.1  < 0.1  < 0.1
PW-07 1 7 10 10 100 18 38 80 10 1  < 0.1 10 40  < 1 0.6  < 0.1  < 0.1 0.2  < 0.1 400  < 0.1  < 0.1 0.3
PW-09 2 5 3 3 40 3 4 3  < 1 0.3  < 0.1 4 10  < 1 0.9  < 0.1  < 0.1  < 0.1  < 0.1 100  < 0.1  < 0.1 0.2
PW-10 1 5 3 3 40 6 6 5 2 0.6  < 0.1 10 10  < 1 2  < 0.1  < 0.1 0.2  < 0.1 100  < 0.1  < 0.1 0.2
PW-104 2 7 3 3 60 7 1 1  < 1  < 0.1  < 0.1 5 4 2 2  < 0.1  < 0.1  < 0.1  < 0.1 200  < 0.1  < 0.1 1
PW-11 1 8 4 5 70 6 1 50 3 0.4  < 0.1 8 3  < 1 3  < 0.1  < 0.1 0.2  < 0.1 200  < 0.1  < 0.1 1
PW-12 1 6 4 6 80 12 6 6 4 1  < 0.1 20 10  < 1 3  < 0.1  < 0.1 0.3  < 0.1 200  < 0.1  < 0.1 2
PW-13 2 20 10 4 60 2 0.02 2  < 1 0.5  < 0.1 2 2 1 3  < 0.1  < 0.1  < 0.1 0.2 100  < 0.1  < 0.1 2
PW-130 2 7 3 3 40 4 0.2 1  < 1  < 0.1  < 0.1 3 2  < 1 4  < 0.1  < 0.1  < 0.1  < 0.1 90 0.2  < 0.1 0.3
PW-14 1 9 4 6 70 8 3 6 4 0.3  < 0.1 10 5  < 1 4  < 0.1  < 0.1 0.2  < 0.1 200  < 0.1  < 0.1 0.3
PW-15 1 5 4 5 100 12 3 10 4 0.2  < 0.1 8 7 2 2  < 0.1  < 0.1 0.2  < 0.1 200  < 0.1  < 0.1 1
PW-158 2 6 2 2 50 3 0.03 3  < 1  < 0.1  < 0.1 2 2 2 0.8  < 0.1  < 0.1  < 0.1  < 0.1 100  < 0.1  < 0.1 0.3
PW-16 1 6 3 4 80 9 2 0.9 3 0.3  < 0.1 8 5  < 1 1  < 0.1  < 0.1 0.2  < 0.1 200  < 0.1  < 0.1 1
PW-17 2 6 3 3 60 4 8 6  < 1  < 0.1  < 0.1 5 6  < 1 0.5  < 0.1  < 0.1  < 0.1  < 0.1 100  < 0.1  < 0.1  < 0.1
PW-18 2 7 2 3 50 2 0.6 2  < 1  < 0.1  < 0.1 2 4 1 1  < 0.1  < 0.1  < 0.1  < 0.1 100  < 0.1  < 0.1 0.3
PW-181 1 6 4 4 80 9 10 30 3 0.5  < 0.1 10 10 2 1  < 0.1  < 0.1 0.2  < 0.1 400  < 0.1  < 0.1 0.2
PW-19 1 5 7 7 50 4 6 7 2 0.2  < 0.1 20 7  < 1 0.4  < 0.1  < 0.1  < 0.1  < 0.1 200  < 0.1  < 0.1 0.2
PW-21 1 5 7 9 40 9 6 30 2 0.3  < 0.1 30 4  < 1 0.4  < 0.1  < 0.1  < 0.1  < 0.1 200  < 0.1  < 0.1 0.3
PW-22 2 9 5 3 70 10 1 7  < 1 0.3  < 0.1 10 4 1 3  < 0.1  < 0.1  < 0.1  < 0.1 200  < 0.1  < 0.1 5
PW-23 1 3 2 4 50 4 0.5 100 4 0.8  < 0.1 5 1  < 1 1  < 0.1  < 0.1 0.2  < 0.1 100  < 0.1  < 0.1 0.3
PW-25 1 7 4 5 70 6 2 20 3 0.3  < 0.1 9 6 1 2  < 0.1  < 0.1 0.3  < 0.1 200  < 0.1  < 0.1 0.3
PW-26 1 5 4 5 100 15 18 50 10 0.5  < 0.1 10 9 1 0.9  < 0.1  < 0.1 0.2  < 0.1 200  < 0.1  < 0.1  < 0.1
PW-27 1 5 3 4 70 7 5 70 5 0.3  < 0.1 6 7 1 0.5  < 0.1  < 0.1 0.2  < 0.1 200  < 0.1  < 0.1 0.2
PW-28 2 6 5 5 70 3 3 2  < 1 0.2  < 0.1 1 8  < 1 3  < 0.1  < 0.1  < 0.1  < 0.1 200  < 0.1  < 0.1 2
PW-29 2 8 6 7 90 12 26 2  < 1 1  < 0.1 9 20 1 2  < 0.1  < 0.1  < 0.1  < 0.1 300  < 0.1  < 0.1  < 0.1
PW-32 1 6 4 5 30 1 <0.01 30 1  < 0.1  < 0.1 4 1  < 1 0.3  < 0.1  < 0.1  < 0.1  < 0.1 60  < 0.1  < 0.1  < 0.1
PW-33 2 10 10 5 100 10 13 3  < 1  < 0.1  < 0.1 40 2  < 1 2  < 0.1  < 0.1  < 0.1  < 0.1 60  < 0.1  < 0.1 3
PW-34 2 10 10 5 100 3 9 0.7  < 1 0.3  < 0.1 9 4 1 3  < 0.1  < 0.1  < 0.1  < 0.1 100  < 0.1  < 0.1 5
PW-35 2 7 3 4 50 3 8 1  < 1  < 0.1  < 0.1 4 4  < 1 0.7  < 0.1  < 0.1  < 0.1  < 0.1 100  < 0.1  < 0.1  < 0.1
PW-36 1 6 3 5 50 2 20 3 4 1  < 0.1 4 10  < 1 5  < 0.1  < 0.1 0.2  < 0.1 100  < 0.1  < 0.1 0.3
PW-37 2 5 2 3 50 3 7 0.2  < 1  < 0.1  < 0.1 5 5 1 0.3  < 0.1  < 0.1  < 0.1  < 0.1 100  < 0.1  < 0.1  < 0.1
PW-38 2 6 3 3 40 3 2 0.9  < 1 0.3  < 0.1 2 10 2 0.8  < 0.1  < 0.1  < 0.1  < 0.1 80  < 0.1  < 0.1 0.2
PW-39 1 5 2 5 50 18 13 5 3 0.2  < 0.1 7 7  < 1 2  < 0.1  < 0.1 0.2  < 0.1 400  < 0.1  < 0.1 0.3

micrograms per liter

Appendix E-2. Concentrations of selected elements, as determined by ICP-MS semi-quantitative scan, in TSMD Day 7 peeper samples.  

milligrams per liter
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Analyses performed by USGS-CERC. All measured concentrations are rounded to one or two signifcant figures for the semi-quantitative method. 
WB, West Bearskin control sediment pore water.

Leg
USGS ID No. Na Mg K Ca Mn Fe Al Ti V Cr Co As Se Mo Pd Ag Sn Sb Ba Tl Bi U

micrograms per liter

Appendix E-2. Concentrations of selected elements, as determined by ICP-MS semi-quantitative scan, in TSMD Day 7 peeper samples.  

milligrams per liter

PW-401 1 3 3 3 40 0.4 4 5 1  < 0.1  < 0.1 5 8  < 1 1  < 0.1  < 0.1 0.2  < 0.1 70  < 0.1  < 0.1 0.4
PW-41 2 6 4 6 50 7 19 5 2 2  < 0.1 3 2 2 0.6  < 0.1  < 0.1  < 0.1  < 0.1 200  < 0.1  < 0.1  < 0.1
PW-42 2 5 3 3 40 2 0.02 1  < 1 0.2  < 0.1 3 1  < 1 1  < 0.1  < 0.1  < 0.1  < 0.1 80  < 0.1  < 0.1 0.3
PW-43 1 6 3 3 40 8 15 50 2 0.3  < 0.1 30 3  < 1 0.9  < 0.1  < 0.1 0.2  < 0.1 400  < 0.1  < 0.1 0.5
PW-441 1 6 2 2 60 7 1 2  < 1  < 0.1  < 0.1 10 2  < 1 1  < 0.1  < 0.1 0.3  < 0.1 200  < 0.1  < 0.1 0.5
PW-45 1 9 4 4 100 17 8 80 4 0.6  < 0.1 20 10 2 6  < 0.1  < 0.1 0.2  < 0.1 300  < 0.1  < 0.1 0.7
PW-47 2 5 4 5 90 16 13  < 0.1  < 1  < 0.1  < 0.1 10 10 2 2  < 0.1  < 0.1  < 0.1  < 0.1 300  < 0.1  < 0.1 0.5
PW-48 2 5 3 5 80 6 17 0.6  < 1  < 0.1  < 0.1 10 2 1  < 0.1  < 0.1  < 0.1  < 0.1  < 0.1 200  < 0.1  < 0.1  < 0.1
PW-491 1 5 10 10 50 17 15 70 3 0.5  < 0.1 70 6  < 1 0.7  < 0.1  < 0.1 0.2  < 0.1 200  < 0.1  < 0.1 0.3
PW-50 1 5 6 9 40 3 2 20 1 0.2  < 0.1 8 3  < 1 0.3  < 0.1  < 0.1 0.3  < 0.1 200  < 0.1  < 0.1  < 0.1
PW-51 1 7 3 2 50 12 7 30 3 0.3  < 0.1 20 3  < 1 1  < 0.1  < 0.1 0.2  < 0.1 300  < 0.1  < 0.1 0.5
PW-52 1 6 3 4 60 4 9 3 2  < 0.1  < 0.1 20 8 2 1  < 0.1  < 0.1 0.2  < 0.1 200  < 0.1  < 0.1 0.3
PW-53 2 6 3 3 80 3 0.9 0.9  < 1  < 0.1  < 0.1 9 4 2 0.8  < 0.1  < 0.1  < 0.1  < 0.1 100  < 0.1  < 0.1 0.9
PW-54 2 7 3 2 40 0.2 <0.01 0.3  < 1 0.3  < 0.1 0.3 0.9  < 1 0.6  < 0.1  < 0.1  < 0.1  < 0.1 60  < 0.1  < 0.1 0.3
PW-55 1 6 2 4 40 2 0.8 40 3  < 0.1  < 0.1 20 9  < 1 4  < 0.1  < 0.1 0.2  < 0.1 50  < 0.1  < 0.1 0.2
PW-56 1 20 20 6 50 7 0.9 4 1  < 0.1  < 0.1 9 2 1 3  < 0.1  < 0.1  < 0.1  < 0.1 100  < 0.1  < 0.1 0.7
PW-57 1 10 20 3 100 8 2 1 1  < 0.1  < 0.1 30 0.3  < 1 2  < 0.1  < 0.1 0.2  < 0.1 20  < 0.1  < 0.1 0.6
PW-58 1 10 4 7 80 10 5 90 4 0.4  < 0.1 30 10  < 1 5  < 0.1  < 0.1 0.2  < 0.1 200  < 0.1  < 0.1 1
PW-59 2 5 2 3 70 5 <0.01 5  < 1  < 0.1  < 0.1 3 0.9 2 2  < 0.1  < 0.1  < 0.1  < 0.1 60  < 0.1  < 0.1 0.2
PW-60 2 7 4 4 50 2 6 9  < 1 0.2  < 0.1 0.3 0.9  < 1 0.3  < 0.1  < 0.1  < 0.1  < 0.1 50 0.2  < 0.1 0.2
PW-61 1 4 3 5 50 3 4 3 1 0.2  < 0.1 2 4  < 1 4  < 0.1  < 0.1 0.2  < 0.1 50  < 0.1  < 0.1 0.9
PW-62 2 7 6 7 40 4 2 10  < 1  < 0.1  < 0.1 5 4 1 0.7  < 0.1  < 0.1  < 0.1  < 0.1 100  < 0.1  < 0.1 0.2
PW-63 2 4 1 2 50 5 0.1 2  < 1 0.3  < 0.1 20 2 2 0.8  < 0.1  < 0.1  < 0.1  < 0.1 100  < 0.1  < 0.1 0.2
PW-64 2 9 2 3 50 2 0.9 9  < 1  < 0.1  < 0.1 8 4  < 1 2  < 0.1  < 0.1  < 0.1  < 0.1 60  < 0.1  < 0.1 0.3
PW-65 1 8 4 3 70 4 <0.01 4  < 1 0.2  < 0.1 10 0.9  < 1 3  < 0.1  < 0.1 0.2  < 0.1 90  < 0.1  < 0.1 0.4
PW-66 2 6 2 2 40 2 0.08 0.2  < 1  < 0.1  < 0.1 5 1  < 1 0.5  < 0.1  < 0.1  < 0.1  < 0.1 80  < 0.1  < 0.1 0.2
PW-67 1 6 2 2 50 2 0.8 6 1  < 0.1  < 0.1 4 3  < 1 0.5  < 0.1  < 0.1 0.2  < 0.1 100  < 0.1  < 0.1 0.4
PW-68 2 8 50 2 200 7 <0.01  < 0.1  < 1  < 0.1  < 0.1 6 0.6 2 2  < 0.1  < 0.1  < 0.1  < 0.1 30  < 0.1  < 0.1 0.2
PW-69 2 10 3 6 50 2 1 6  < 1 0.2  < 0.1 8 10  < 1 3  < 0.1  < 0.1  < 0.1  < 0.1 70  < 0.1  < 0.1 0.3
PW-70 1 6 3 5 40 10 1 7 1 0.2  < 0.1 40 9  < 1 8  < 0.1  < 0.1 0.7 1 90 0.2  < 0.1 0.2
PW-71 2 10 20 2 200 1 0.9  < 0.1  < 1  < 0.1  < 0.1 9 0.3  < 1 0.9  < 0.1  < 0.1  < 0.1  < 0.1 20  < 0.1  < 0.1 0.3
PW-72 2 7 3 2 50 2 0.1  < 0.1  < 1  < 0.1  < 0.1 8 2 1 7  < 0.1  < 0.1  < 0.1  < 0.1 30  < 0.1  < 0.1 0.3
PW-WB-1 1 6 4 3 20 13 10 3 5  < 0.1  < 0.1 2 6  < 1 20  < 0.1  < 0.1 0.2  < 0.1 100  < 0.1  < 0.1  < 0.1
PW-WB-2 2 4 4 3 20 11 14  < 0.1  < 1 0.2  < 0.1 1 30  < 1 30  < 0.1  < 0.1  < 0.1  < 0.1 100  < 0.1  < 0.1  < 0.1
Blank 1-1 1  < 0.1  < 0.1  < 0.1 0.1 <0.001 <0.01 0.2  < 1  < 0.1 0.2  < 0.1  < 0.1  < 1  < 0.1  < 0.1  < 0.1 0.2  < 0.1  < 1  < 0.1  < 0.1  < 0.1
Blank 1-2 1  < 0.1  < 0.1  < 0.1  < 0.1 <0.001 <0.01 0.7  < 1  < 0.1 0.3  < 0.1  < 0.1  < 1  < 0.1  < 0.1  < 0.1 0.2  < 0.1  < 1  < 0.1  < 0.1  < 0.1
Blank 1-3 1  < 0.1  < 0.1  < 0.1 0.1 <0.001 <0.01 4  < 1  < 0.1  < 0.1  < 0.1  < 0.1  < 1  < 0.1  < 0.1  < 0.1 0.2  < 0.1  < 1  < 0.1  < 0.1  < 0.1
Blank 2-1 2  < 0.1  < 0.1  < 0.1  < 0.1 <0.001 <0.01  < 0.1  < 1  < 0.1  < 0.1  < 0.1 0.3 1  < 0.1  < 0.1  < 0.1  < 0.1  < 0.1  < 1  < 0.1  < 0.1  < 0.1
Blank 2-2 2  < 0.1  < 0.1  < 0.1  < 0.1 <0.001 <0.01  < 0.1  < 1  < 0.1  < 0.1  < 0.1  < 0.1  < 1  < 0.1  < 0.1  < 0.1  < 0.1  < 0.1  < 1  < 0.1  < 0.1  < 0.1
Blank 2-3 2  < 0.1  < 0.1  < 0.1  < 0.1 <0.001 <0.01  < 0.1  < 1  < 0.1  < 0.1  < 0.1  < 0.1  < 1  < 0.1  < 0.1  < 0.1  < 0.1  < 0.1  < 1  < 0.1  < 0.1  < 0.1
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Quantitative Analysis Results:
Mean Mean

 Analysis Reference Certified measured recovery
Date Solution Element concentration n concentration (%)

02/20/07 NIST 1640 Cu 85.2 ± 1.2 3 77.8 93.
02/20/07 NIST 1640 Ni 27.4 ± 0.8 3 25.1 94.
02/20/07 Spex ICS -1 Zn 200 ± 20 3 211. 100.
02/20/07 NIST 1640 Cd 22.79 ± 0.96 3 23.6 100.
02/20/07 NIST 1640 Pb 27.89 ± 0.14 3 28.0 100.

10/10/07 NIST 1640 Cu 85.2 ± 1.2 4 79.0 94.
10/10/07 NIST 1640 Ni 27.4 ± 0.8 4 25.6 96.
10/10/07 Spex ICS -1 Zn 200 ± 20 4 214. 100.
10/10/07 NIST 1640 Cd 22.79 ± 0.96 4 24.3 102.
10/10/07 NIST 1640 Pb 27.89 ± 0.14 4 28.6 102.

10/18/07 NIST 1640 Cu 85.2 ± 1.2 4 75.0 89.
10/18/07 NIST 1640 Ni 27.4 ± 0.8 4 23.4 88.
10/18/07 Spex ICS -1 Zn 200 ± 20 4 200. 100.
10/18/07 NIST 1640 Cd 22.79 ± 0.96 4 23.4 100.
10/18/07 NIST 1640 Pb 27.89 ± 0.14 4 28.0 100.

10/19/07 NIST 1640 Cu 85.2 ± 1.2 4 86.7 100.
10/19/07 NIST 1640 Ni 27.4 ± 0.8 4 27.8 100.
10/19/07 Spex ICS -1 Zn 200 ± 20 4 212. 100.
10/19/07 NIST 1640 Cd 22.79 ± 0.96 4 23.4 100.
10/19/07 NIST 1640 Pb 27.89 ± 0.14 4 27.9 100.

Semi-Quantitative Analysis Results:

SPEX ClaritasPPT Be 50. 1 59. 118.
Na 500. 1 545. 109.
Mg 500. 1 402. 80.
Al 50. 1 59. 118.
K 500. 1 790. 158.

Ca 500. 1 570. 114.
Ti 50. 1 56. 112.
V 50. 1 54. 107.
Cr 50. 1 55. 110.
Mn 50. 1 56. 112.
Fe 500. 1 626. 125.
Co 50. 1 58. 115.
Ni 50. 1 56. 113.
Cu 50. 1 58. 116.
Zn 50. 1 61. 121.
As 50. 1 55. 110.
Se 50. 1 59. 117.
Sr 50. 1 40. 79.
Mo 50. 1 50. 101.
Ag 50. 1 54. 108.
Cd 50. 1 53. 106.
Sn 50. 1 54. 108.
Sb 50. 1 47. 94.
Ba 50. 1 54. 108.
Tl 50. 1 54. 109.
Pb 50. 1 57. 114.

Appendix E-3.   Recoveries of elements from a reference water measured during 
quantitative analysis of TSMD peeper samples.

Certified and measured concentrations in micrograms per liter. Recovery calculated from upper or lower limit of 
certified range. NIST 1640, National Institute of Standards and Technology Standard Reference Material 1640: treace 
elements in water; Spex ICS-1, SPEX ClaritasPPT Instrument Check Standard 1; SPEX ClaritasPPT, mixture of SPEX 
Claritas PPT Instrument Check Standards, Spec Certiprep, Metuchen, NJ.
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Difference, absolute difference between Dup 1 - Dup 2; RPD, relative percent difference (Diff/Mean X 100). 

Analysis
Date Element CERC# Dup 1 Dup 2 Mean Difference RPD

08/01/07 Ni 39980 20.2 19.8 20.0 0.38 1.9
Cu 19.9 19.8 19.8 0.13 0.6
Zn 154. 154. 154. 0.12 0.1
Cd 6.13 6.07 6.10 0.06 1.0
Pb 20.0 19.8 19.9 0.15 0.8

08/01/07 Ni 39996 19.7 19.6 19.7 0.14 0.7
Cu 20.1 19.9 20.0 0.19 0.9
Zn 153. 152. 153. 0.23 0.2
Cd 5.99 6.03 6.01 0.03 0.5
Pb 19.9 20.0 19.9 0.08 0.4

08/01/07 Ni 40002 19.3 19.5 19.4 0.24 1.2
Cu 19.5 19.9 19.7 0.43 2.2
Zn 151. 154. 153. 3.18 2.1
Cd 6.00 6.17 6.08 0.166 2.7
Pb 20.1 20.2 20.1 0.11 0.6

08/19/07 Ni 40255 19.6 19.8 19.7 0.20 1.0
Cu 19.7 19.8 19.8 0.11 0.6
Zn 153. 155. 154. 1.36 0.9
Cd 6.16 6.16 6.16 0.00 0.0
Pb 20.2 20.0 20.1 0.19 0.9

08/19/07 Ni 40265 20.2 20.2 20.2 0.04 0.2
Cu 20.4 20.4 20.4 0.01 0.0
Zn 161. 160. 160. 0.78 0.5
Cd 6.32 6.33 6.33 0.01 0.1
Pb 20.7 20.8 20.7 0.12 0.6

08/19/07 Ni 40285 20.3 20.0 20.1 0.25 1.3
Cu 20.4 20.2 20.3 0.18 0.9
Zn 158. 156. 157. 1.61 1.0
Cd 6.27 6.19 6.23 0.079 1.3
Pb 21.1 20.7 20.9 0.39 1.9

Appendix E-4.  Relative percent difference from the duplicate analysis of peeper 
samples.

Measured Concentration (µg/L)
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Difference, absolute difference between Dup 1 - Dup 2; RPD, relative percent difference (Diff/Mean X 100). 

Analysis
Date Element CERC# Dup 1 Dup 2 Mean Difference RPD

Appendix E-4.  Relative percent difference from the duplicate analysis of peeper 
samples.

Measured Concentration (µg/L)

09/11/07 Ni 40587 19.2 19.4 19.3 0.15 0.8
Cu 19.2 19.3 19.3 0.14 0.7
Zn 146. 147. 147. 1.05 0.7
Cd 6.04 6.00 6.02 0.03 0.5
Pb 20.0 20.0 20.0 0.02 0.1

09/11/07 Ni 40602 19.0 19.1 19.0 0.10 0.5
Cu 19.3 19.4 19.4 0.04 0.2
Zn 147. 148. 148. 0.84 0.6
Cd 6.09 6.06 6.08 0.04 0.6
Pb 20.2 20.1 20.1 0.09 0.4

09/11/07 Ni 40611 19.5 19.2 19.3 0.28 1.5
Cu 19.6 19.5 19.5 0.03 0.2
Zn 150. 149. 149. 1.48 1.0
Cd 6.07 6.00 6.03 0.068 1.1
Pb 20.2 20.1 20.2 0.13 0.7

10/03/07 Ni 40707 20.3 20.2 20.3 0.07 0.4
Cu 20.1 20.1 20.1 0.05 0.3
Zn 160. 158. 159. 1.46 0.9
Cd 6.23 6.22 6.23 0.01 0.2
Pb 20.0 20.0 20.0 0.01 0.1

10/03/07 Ni 40718 20.3 20.2 20.2 0.06 0.3
Cu 20.2 20.3 20.3 0.16 0.8
Zn 161. 161. 161. 0.41 0.3
Cd 6.22 6.18 6.20 0.03 0.5
Pb 20.1 20.1 20.1 0.02 0.1

10/03/07 Ni 40729 19.9 19.7 19.8 0.14 0.7
Cu 20.2 20.2 20.2 0.02 0.1
Zn 155. 155. 155. 0.24 0.2
Cd 6.07 6.13 6.10 0.055 0.9
Pb 20.2 20.0 20.1 0.19 0.9

Summary statistics: Element Mean RPD Min Max
Ni 0.9 0.2 1.9
Cu 0.6 0.0 2.2
Zn 0.7 0.1 2.1
Cd 0.8 0.0 2.7
Pb 0.6 0.1 1.9
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Appendix E-5.  Spike recoveries from peeper samples.

Effective Measured Measured
Preparation Spiked Spike Unspiked Spiked Recovery

Date Element Sample ID Concentration Concentration Concentration (%)

08/01/07 Cu 39980 20.0 0.031 20.1 100.
Ni 20.0 0.022 20.0 100.
Zn 150. 0.028 156. 104.
Cd 6.00 0.001 6.11 102.
Pb 20.0 0.002 19.9 100.

08/01/07 Cu 39996 20.0 0.022 19.9 100.
Ni 20.0 0.068 19.8 98.
Zn 150. 0.81 153. 101.
Cd 6.00 0.005 6.02 100.
Pb 20.0 0.010 19.8 99.

08/01/07 Cu 40002 20.0 0.036 19.6 98.
Ni 20.0 0.046 19.4 97.
Zn 150. 0.97 152. 100.
Cd 6.00 0.001 6.03 101.
Pb 20.0 0.015 20.3 102.

08/19/07 Ni 40255 20.0 0.016 19.4 97.
Cu 20.0 0.024 19.5 97.
Zn 150. 0.15 152. 101.
Cd 6.00 0.001 6.05 101.
Pb 20.0 0.002 19.9 99.

08/19/07 Ni 40265 20.0 0.008 20.3 101.
Cu 20.0 0.068 20.3 101.
Zn 150. 0.19 160. 106.
Cd 6.00 0.000 6.34 106.
Pb 20.0 0.002 20.8 104.

08/19/07 Ni 40285 20.0 0.010 19.7 98.
Cu 20.0 0.055 19.6 98.
Zn 150. 1.06 152. 101.
Cd 6.00 0.001 6.07 101.
Pb 20.0 0.050 20.0 100.
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Appendix E-5.  Spike recoveries from peeper samples.

Effective Measured Measured
Preparation Spiked Spike Unspiked Spiked Recovery

Date Element Sample ID Concentration Concentration Concentration (%)

09/11/07 Ni 40587 20.0 0.007 19.5 97.
Cu 20.0 0.015 19.3 97.
Zn 150. 0.18 149. 99.
Cd 6.00 0.005 6.13 102.
Pb 20.0 0.004 20.2 101.

09/11/07 Ni 40602 20.0 0.011 19.4 97.
Cu 20.0 0.023 19.3 96.
Zn 150. 0.35 148. 98.
Cd 6.00 0.005 6.09 101.
Pb 20.0 0.006 20.1 101.

09/11/07 Ni 40611 20.0 0.005 19.5 98.
Cu 20.0 0.047 19.3 96.
Zn 150. 0.43 149. 99.
Cd 6.00 0.004 6.11 102.
Pb 20.0 0.010 20.0 100.

10/03/07 Ni 40707 20.0 0.022 20.2 101.
Cu 20.0 0.048 20.2 101.
Zn 150. 0.13 159. 106.
Cd 6.00 0.000 6.18 103.
Pb 20.0 0.002 19.8 99.

10/03/07 Ni 40718 20.0 0.007 20.2 101.
Cu 20.0 0.075 20.3 101.
Zn 150. 1.44 161. 106.
Cd 6.00 0.000 6.15 103.
Pb 20.0 0.010 20.1 100.

10/03/07 Ni 40729 20.0 0.004 20.2 101.
Cu 20.0 0.010 19.9 99.
Zn 150. 0.16 156. 104.
Cd 6.00 0.002 6.07 101.
Pb 20.0 0.007 20.1 100.

Summary statistics: Element Mean Min Max
Ni 99.0 96.8 101.2
Cu 98.5 96.4 101.2
Zn 102.2 98.4 106.4
Cd 101.8 100.3 105.7
Pb 100.5 99.1 104.0
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Mean
Preparation BEC MDL MQL
   date Element Blank-1 Blank-2 Blank-3 µg/L µg/L µg/L

08/01/07 Cu 0.038 0.047 0.019 0.30 0.38 1.25
Ni 0.002 0.03 -0.02 0.017 0.84 2.77
Zn 2.41 2.32 2.39 20.5 1.46 4.82
Cd 0.005 0.006 0.007 0.055 0.19 0.63
Pb 0.010 0.005 0.004 0.055 0.050 0.17

 
08/19/07 Cu 0.125 0.083 0.189 1.14 1.40 4.62

Ni - 0.049 -0.14 -0.08 - 0.76 1.15 3.80
Zn 2.50 2.61 2.46 21.8 2.44 8.05
Cd 0.014 0.015 0.011 0.12 0.060 0.20
Pb 0.015 0.010 0.009 0.030 0.15 0.50

09/11/07 Cu 0.121 0.156 0.124 1.15 0.53 1.75
Ni - 0.049 -0.05 0.02 - 0.23 1.02 3.37
Zn 1.48 1.84 1.51 13.9 5.67 18.7
Cd 0.050 0.057 0.075 0.52 0.16 0.53
Pb 0.021 0.007 0.012 0.11 0.19 0.63

10/03/07 Cu 0.028 0.018 - 0.004 0.12 0.43 1.42
Ni - 0.028 - 0.017 - 0.078 - 0.36 0.91 3.00
Zn 0.971 0.961 1.008 8.45 1.69 5.58
Cd 0.014 0.005 0.009 0.08 0.16 0.53
Pb 0.014 0.003 0.005 0.06 0.15 0.50

Appendix E-6. Blank equivalent concentrations, method detection limits and 
quantitation limits for the analysis of metals in peepers.

BEC, final blank equivalent concentration, acounting for 9-fold dilution factor used for analysis of peepers; 
MDL (method detection limit) computed as 3 X (SD b

2 + SDst
2)1/2 where SDb = standard deviation of method 

blanks and SDst  = standard deviation of a low level standard; MQL (method quantitation limit) computed as 
3.3 X the MDL.

Concentration in µg/L
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Appendix F. Total organic carbon, percent solids, and particle size fractions of TSMD sediment samples.
 Analyses performed by TCEQ Houston Laboratory. "N/A", not analyzed; "J", estimated value. 

USGS ID Site Description <2mm <0.25mm <2mm <0.25mm Gravel (%) Sand (%) Silt (%) Clay (%)
CERC-01 USR-07-SED-01 1.9 1.7 68.2 33.8 0.5 82.8 8.8 7.9
CERC-02 USR-07-SED-02 1.5 2.5 62.7 46.1 0.9 54.2 18.9 26.0
CERC-03 NR-07-SED-03 0.6 0.5 73.6 55.8 0.0 86.0 7.6 6.4
CERC-04 TAR-07-SED-04 1.2 1.4 73.6 45.0 0.0 77.4 6.1 16.6
CERC-05 NR-07-SED-05 <0.4 0.8 76.8 62.7 0.0 88.5 7.2 4.4
CERC-06 NR-07-SED-06 2.6 0.5 55.0 45.6 0.0 38.0 49.6 12.4
CERC-07 USR-07-SED-07 2.6 1.6 50.9 43.8 0.0 44.6 32.0 23.4
CERC-09 USR-07-SED-09 0.5 0.6 81.4 58.2 0.0 81.8 7.9 10.3
CERC-10 USR-07-SED-10 0.4 1.5 74.8 44.2 0.0 98.7 0.0 1.3
CERC-104 LC-003 0.7 2.1 69.3 47.4 0.0 59.8 27.1 13.1
CERC-104_9 LC-003 dup 0.5 N/A 69.3 N/A 0.0 63.6 27.2 9.2
CERC-11 USR-07-SED-11 0.8 2.6 65.6 45.6 0.0 54.9 25.9 19.3
CERC-12 USR-07-SED-12 <0.4 0.4 71.6 72.2 0.0 83.9 4.4 11.7
CERC-13 NR-07-SED-13 1.0 1.0 64.7 37.5 0.0 27.8 55.8 16.4
CERC-130 SH-004 0.5 0.5 58.4 40.1 0.0 76.0 13.6 10.4
CERC-14 SC-07-SED-14 0.5 2.6 57.9 30.8 1.6 90.1 2.4 6.0
CERC-15 USR-07-SED-15 2.6 1.1 59.2 56.9 0.0 34.1 40.4 25.6
CERC-158 TC-013 0.6 3.2 71.2 42.0 0.0 77.6 11.2 11.2
CERC-16 LC-07-SED-16 0.5 1.5 64.0 47.1 1.0 84.7 8.4 6.0
CERC-17 SC-07-SED-17 0.5 1.6 67.4 43.8 0.0 75.7 13.9 10.3
CERC-18 CC-07-SED-18 1.0 1.9 58.9 29.3 0.0 54.9 27.8 17.3
CERC-181 SH-203 2.5 1.5 60.3 42.3 0.0 64.3 15.6 20.1
CERC-19 MSR-07-SED-19 0.8 2.6 71.5 32.8 0.5 84.9 8.5 6.2
CERC-19_9 MSR-07-SED-19 dup 0.8 N/A 71.2 N/A 0.0 84.3 9.6 6.1
CERC-21 TAR-07-SED-21 0.8 3.3 71.9 27.0 0.0 67.4 16.5 16.1
CERC-22 MSR-07-SED-22 <0.4 0.7 77.8 60.6 0.0 67.5 19.5 13.1
CERC-23 SC-07-SED-23 0.8 1.9 66.3 52.7 1.0 82.6 8.4 8.0
CERC-25 SC-07-SED-25 2.6 1.7 76.7 33.8 0.4 97.8J 0.0J 1.9
CERC-26 USR-07-SED-26 2.7 0.8 50.5 58.3 0.0 21.7 52.6 25.7
CERC-27 USR-07-SED-27 1.0 1.5 67.8 42.1 0.0 79.9 8.4 11.7
CERC-28 MSR-07-SED-28 0.9 0.8 70.6 61.8 0.0 65.9 19.7 14.5
CERC-29 MSR-07-SED-29 2.0 3.4 49.3 47.5 0.0 19.3 52.2 28.5
CERC-32 MSR-07-SED-32 <0.4 1.9 73.4 47.9 0.1 83.2 6.8 9.9
CERC-33 TAR-07-SED-33 0.5 3.9 59.3 32.9 0.0 73.8 13.9 12.3
CERC-34 TAR-07-SED-34 0.6 1.7 70.0 49.0 0.0 88.1 5.6 6.4
CERC-35 SC-07-SED-35 0.5 1.3 64.1 52.9 0.0 46.8 45.9 7.3
CERC-36 NR-07-SED-36 1.8 2.7 62.2 37.4 0.0 64.2 17.6 18.2
CERC-36_9 NR-07-SED-36 dup 2.5 N/A 62.3 N/A 0.0 64.5 19.5 16.1
CERC-37 CC-07-SED-37 1.6 1.1 61.5 48.8 0.0 24.6 38.1 37.3
CERC-38 MSR-07-SED-38 1.2 1.0 76.0 51.2 0.0 91.6 4.0 4.4

TOC (%) Total Solids (%) Particle fraction (<2mm)
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Appendix F. Total organic carbon, percent solids, and particle size fractions of TSMD sediment samples.
 Analyses performed by TCEQ Houston Laboratory. "N/A", not analyzed; "J", estimated value. 

USGS ID Site Description <2mm <0.25mm <2mm <0.25mm Gravel (%) Sand (%) Silt (%) Clay (%)
TOC (%) Total Solids (%) Particle fraction (<2mm)

CERC-39 LC-07-SED-39 1.2 3.9 66.7 22.4 0.2 91.1 2.8 5.9
CERC-401 TAR-103 0.9 3.0 76.1 21.5 0.8 89.4 5.6 4.1
CERC-41 MSR-07-SED-41 3.8 1.3 40.3 36.7 0.0 0.0J 65.0J 35.0
CERC-42 CC-07-SED-42 0.4 0.9 71.1 52.6 0.0 75.6 14.0 10.4
CERC-42_9 CC-07-SED-42 dup 0.6 N/A 72.4 N/A 0.0 77.7 11.9 10.4
CERC-43 TC-07-SED-43 1.5 2.6 66.7 22.9 0.0 38.2 46.4 15.3
CERC-441 TC-012 <0.4 1.1 69.5 61.7 1.8 96.1 0.0 2.1
CERC-45 USR-07-SED-45 2.8 2.3 63.3 44.6 0.6 39.7 36.2 23.5
CERC-47 CC-07-SED-47 2.9 1.3 53.8 41.3 0.0 28.8 53.9 17.3
CERC-48 CC-07-SED-48 2.4 3.7 43.0 37.3 0.0 17.6 66.0 16.4
CERC-491 SR-604 1.3 3.5 67.1 28.8 0.3 62.1 23.6 14.1
CERC-50 MSR-07-SED-50 1.0 0.9 75.8 61.8 1.1 77.4 11.5 10.0
CERC-51 TC-07-SED-51 0.9 1.9 70.8 18.3 0.5 86.1 8.0 5.4
CERC-52 MSR-07-SED-52 1.1 1.5 64.9 50.3 0.4 87.0 6.8 5.8
CERC-52_9 MSR-07-SED-52 dup 1.3 N/A 67.1 N/A 2.3 89.0 4.8 3.9
CERC-53 CC-07-SED-53 1.0 2.3 62.7 42.0 0.0 59.2 25.6 15.2
CERC-54 TC-07-SED-54 <0.4 1.4 71.6 31.0 0.0 94.8 0.0 5.2
CERC-55 MSR-07-SED-55 1.7 0.9 71.6 66.5 7.9 85.9J 0.0J 6.2
CERC-56 USR-07-SED-56 0.8 2.1 75.0 46.2 0.4 83.7 4.4 11.6
CERC-57 TAR-07-SED-57 <0.4 1.5 75.0 42.8 0.0 94.5J 0.0J 5.5
CERC-58 TC-07-SED-58 <0.4 1.4 70.0 54.5 0.5 90.2 4.0 5.3
CERC-58_9 TC-07-SED-58 dup 0.6 N/A 71.6 N/A 0.8 91.9 2.0 5.4
CERC-59 CC-07-SED-59 3.9 3.0 47.6 41.0 0.0 68.7 16.1 15.3
CERC-60 TAR-07-SED-60 0.5 4.4 61.1 37.0 0.0 36.1 47.4 16.5
CERC-61 TAR-07-SED-61 <0.4 0.6 74.6 57.6 1.2 96.4J 2.4J 0.0
CERC-62 MSR-07-SED-62 0.6 0.6 74.1 52.0 0.0 76.5 8.1 15.4
CERC-63 CC-07-SED-63 0.6 0.8 74.5 51.9 0.0 78.2 6.2 15.6
CERC-63_9 CC-07-SED-63 dup <0.4 N/A 67.3 N/A 0.0 82.0 9.6 8.4
CERC-64 TC-07-SED-64 0.6 2.0 77.3 54.1 0.0 91.2 3.6 5.2
CERC-65 TC-07-SED-65 2.0 1.4 70.8 38.9 1.1 98.1J 0.8J 0.0
CERC-66 CC-07-SED-66 0.4 N/A 69.9 N/A 0.0 96.8 0.0 3.2
CERC-67 TC-07-SED-67 1.4 1.4 68.3 43.0 1.4 93.3 2.0 3.3
CERC-68 TAR-07-SED-68 0.6 <0.4 79.8 76.5 0.0 77.9 19.7 2.4
CERC-69 TC-07-SED-69 <0.4 1.5 72.0 49.3 0.4 99.2J 0.0J 0.4
CERC-70 MSR-07-SED-70 0.6 6.2 68.1 17.1 0.7 99.3J 0.0J 0.0
CERC-71 TAR-07-SED-71 <0.4 3.9 73.6 11.3 0.8 97.6 1.2 0.4
CERC-72 MSR-07-SED-72 <0.4 1.0 71.8 38.3 1.2 95.6J 0.0J 3.2
CERC-WB-1 West Bearskin control (leg-1) 2.7 N/A 36.8 N/A 1.0 80.6 12.4 6.0
CERC-WB-2 West Bearskin control (leg-2) 1.4 2.4 46.0 27.4 N/A N/A N/A N/A
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Appendix G. Concentrations of polycyclic aromatic hydrocarbons (mg/kg dry weight) in TSMD sediments. 
Analyses performed by USEPA Region 6 Laboratories. "R", rejected value; dup, duplicate sample. 

USGS ID Site Description % Solids
1,1'-

Biphenyl

1,2,4-
Trichloro 
benzene

1,2-Dichloro 
benzene

1,3-Dichloro 
benzene

1,4-Dichloro 
benzene

2,4,5-
Trichloro 
phenol

2,4,6-
Trichloro 
phenol

2,4-
Dichloro 
phenol

2,4-Dimethyl 
phenol

CERC-01 USR-07-SED-01 66.3 <24.5 <24.5 <24.5 <24.5 <24.5 <24.5 <24.5 <24.5 <24.5
CERC-02 USR-07-SED-02 62.3 <26.0 <26.0 <26.0 <26.0 <26.0 <26.0 <26.0 <26.0 <26.0
CERC-03 NR-07-SED-03 80.2 <20.7 <20.7 <20.7 <20.7 <20.7 <20.7 <20.7 <20.7 <20.7
CERC-04 TAR-07-SED-04 70.6 <23.3 <23.3 <23.3 <23.3 <23.3 <23.3 <23.3 <23.3 <23.3
CERC-05 NR-07-SED-05 81.0 <20.0 <20.0 <100 <100 <100 <20.0 <20.0 <20.0 <20.0
CERC-06 NR-07-SED-06 57.2 <28.3 <28.3 <28.3 <28.3 <28.3 <28.3 <28.3 <28.3 <28.3
CERC-07 USR-07-SED-07 47.5 <34.8 <34.8 <34.8 <34.8 <34.8 <34.8 <34.8 <34.8 <34.8
CERC-09 USR-07-SED-09 82.3 <20.1 <20.1 <20.1 <20.1 <20.1 <20.1 <20.1 <20.1 <20.1
CERC-10 USR-07-SED-10 79.4 <20.8 <20.8 <20.8 <20.8 <20.8 <20.8 <20.8 <20.8 <20.8
CERC-11 USR-07-SED-11 63.7 <25.6 <25.6 <25.6 <25.6 <25.6 <25.6 <25.6 <25.6 <25.6
CERC-12 USR-07-SED-12 57.8 <27.9 <27.9 <27.9 <27.9 <27.9 <27.9 <27.9 <27.9 <27.9
CERC-13 NR-07-SED-13 69.2 <23.7 <23.7 <23.7 <23.7 <23.7 <23.7 <23.7 <23.7 <23.7
CERC-14 SC-07-SED-14 49.5 <33.2 <33.2 <33.2 <33.2 <33.2 <33.2 <33.2 <33.2 <33.2
CERC-15 USR-07-SED-15 52.1 <31.0 <31.0 <31.0 <31.0 <31.0 <31.0 <31.0 <31.0 <31.0
CERC-158 TC-013 73.7 <22.5 <22.5 <22.5 <22.5 <22.5 <22.5 <22.5 <22.5 <22.5
CERC-16 LC-07-SED-16 68.0 <24.3 <24.3 <24.3 <24.3 <24.3 <24.3 <24.3 <24.3 <24.3
CERC-17 SC-07-SED-17 71.1 <23.2 <23.2 <23.2 <23.2 <23.2 <23.2 <23.2 <23.2 <23.2
CERC-18 CC-07-SED-18 64.8 <25.1 <25.1 <100 <100 <100 <25.1 <25.1 <25.1 <25.1
CERC-181 SH-203 56.3 <29.1 <29.1 <29.1 <29.1 <29.1 <29.1 <29.1 <29.1 <29.1
CERC-19 MSR-07-SED-19 71.6 <23.1 <23.1 <23.1 <23.1 <23.1 <23.1 <23.1 <23.1 <23.1
CERC-19_9 MSR-07-SED-19 dup 74.0 <22.4 <22.4 <22.4 <22.4 <22.4 <22.4 <22.4 <22.4 <22.4
CERC-21 TAR-07-SED-21 71.1 <22.8 <22.8 <22.8 <22.8 <22.8 <22.8 <22.8 <22.8 <22.8
CERC-22 MSR-07-SED-22 72.2 <22.9 <22.9 <22.9 <22.9 <22.9 <22.9 <22.9 <22.9 <22.9
CERC-23 SC-07-SED-23 64.9 <24.9 <24.9 <24.9 <24.9 <24.9 <24.9 <24.9 <24.9 <24.9
CERC-104 LC-003 71.5 <22.9 <22.9 <22.9 <22.9 <22.9 <22.9 <22.9 <22.9 <22.9
CERC-104_9 LC-003 dup 66.0 <24.7 <24.7 <24.7 <24.7 <24.7 <24.7 <24.7 <24.7 <24.7
CERC-25 SC-07-SED-25 72.0 <22.9 <22.9 <22.9 <22.9 <22.9 <22.9 <22.9 <22.9 <22.9
CERC-26 USR-07-SED-26 48.4 <33.8 <33.8 <33.8 <33.8 <33.8 <33.8 <33.8 <33.8 <33.8
CERC-27 USR-07-SED-27 43.5 <37.1 <37.1 <37.1 <37.1 <37.1 <37.1 <37.1 <37.1 <37.1
CERC-28 MSR-07-SED-28 77.4 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0
CERC-29 MSR-07-SED-29 48.0 <34.2 <34.2 <34.2 <34.2 <34.2 <34.2 <34.2 <34.2 <34.2
CERC-130 SH-004 66.3 <24.6 <24.6 <24.6 <24.6 <24.6 <24.6 <24.6 <24.6 <24.6
CERC-32 MSR-07-SED-32 76.8 <21.4 <21.4 <21.4 <21.4 <21.4 <21.4 <21.4 <21.4 <21.4
CERC-33 TAR-07-SED-33 72.2 <22.4 <22.4 <22.4 <22.4 <22.4 <22.4 <22.4 <22.4 <22.4
CERC-34 TAR-07-SED-34 75.2 <21.6 <21.6 <21.6 <21.6 <21.6 <21.6 <21.6 <21.6 <21.6
CERC-35 SC-07-SED-35 64.7 <25.6 <25.6 <25.6 <25.6 <25.6 <25.6 <25.6 <25.6 <25.6
CERC-36 NR-07-SED-36 58.7 <27.5 <27.5 <27.5 <27.5 <27.5 <27.5 <27.5 <27.5 <27.5
CERC-36_9 NR-07-SED-36 dup 63.5 <25.8 <25.8 <25.8 <25.8 <25.8 <25.8 <25.8 <25.8 <25.8
CERC-37 CC-07-SED-37 61.7 <26.1 <26.1 <26.1 <26.1 <26.1 <26.1 <26.1 <26.1 <26.1
CERC-38 MSR-07-SED-38 76.9 <21.5 <21.5 <21.5 <21.5 <21.5 <21.5 <21.5 <21.5 <21.5
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Appendix G. Concentrations of polycyclic aromatic hydrocarbons (mg/kg dry weight) in TSMD sediments. 
Analyses performed by USEPA Region 6 Laboratories. "R", rejected value; dup, duplicate sample. 

USGS ID Site Description % Solids
1,1'-

Biphenyl

1,2,4-
Trichloro 
benzene

1,2-Dichloro 
benzene

1,3-Dichloro 
benzene

1,4-Dichloro 
benzene

2,4,5-
Trichloro 
phenol

2,4,6-
Trichloro 
phenol

2,4-
Dichloro 
phenol

2,4-Dimethyl 
phenol

CERC-39 LC-07-SED-39 73.4 <22.2 <22.2 <22.2 <22.2 <22.2 <22.2 <22.2 <22.2 <22.2
CERC-401 TAR-103 51.9 <31.2 <31.2 <31.2 <31.2 <31.2 <31.2 <31.2 <31.2 <31.2
CERC-41 MSR-07-SED-41 46.2 <35.1 <35.1 <35.1 <35.1 <35.1 <35.1 <35.1 <35.1 <35.1
CERC-42 CC-07-SED-42 54.0 <30.5 <30.5 <30.5 <30.5 <30.5 <30.5 <30.5 <30.5 <30.5
CERC-42_9 CC-07-SED-42 dup 80.3 <20.2 <20.2 <20.2 <20.2 <20.2 <20.2 <20.2 <20.2 <20.2
CERC-43 TC-07-SED-43 62.6 <26.2 <26.2 <26.2 <26.2 <26.2 <26.2 <26.2 <26.2 <26.2
CERC-441 TC-012 63.5 <25.8 <25.8 <25.8 <25.8 <25.8 <25.8 <25.8 <25.8 <25.8
CERC-45 USR-07-SED-45 62.9 <26.4 <26.4 <26.4 <26.4 <26.4 <26.4 <26.4 <26.4 <26.4
CERC-47 CC-07-SED-47 56.3 <29.0 <29.0 <29.0 <29.0 <29.0 <29.0 <29.0 <29.0 <29.0
CERC-48 CC-07-SED-48 41.7 <39.4 <39.4 <39.4 <39.4 <39.4 <39.4 <39.4 <39.4 <39.4
CERC-491 SR-604 52.9 <31.4 <31.4 <31.4 <31.4 <31.4 <31.4 <31.4 <31.4 <31.4
CERC-50 MSR-07-SED-50 69.6 <23.9 <23.9 <23.9 <23.9 <23.9 <23.9 <23.9 <23.9 <23.9
CERC-51 TC-07-SED-51 56.8 <28.9 <28.9 <28.9 <28.9 <28.9 <28.9 <28.9 <28.9 <28.9
CERC-52 MSR-07-SED-52 66.8 <24.8 <24.8 <24.8 <24.8 <24.8 <24.8 <24.8 <24.8 <24.8
CERC-52 MSR-07-SED-52 dup 65.9 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0
CERC-53 CC-07-SED-53 67.1 <24.6 <24.6 <24.6 <24.6 <24.6 <24.6 <24.6 <24.6 <24.6
CERC-54 TC-07-SED-54 70.0 <23.7 <23.7 <23.7 <23.7 <23.7 <23.7 <23.7 <23.7 <23.7
CERC-55 MSR-07-SED-55 72.0 <22.5 <22.5 <22.5 <22.5 <22.5 <22.5 <22.5 <22.5 <22.5
CERC-56 USR-07-SED-56 76.1 <21.5 <21.5 <21.5 <21.5 <21.5 <21.5 <21.5 <21.5 <21.5
CERC-57 TAR-07-SED-57 79.5 <20.7 <20.7 <20.7 <20.7 <20.7 <20.7 <20.7 <20.7 <20.7
CERC-58 TC-07-SED-58 59.5 <27.7 <27.7 <27.7 <27.7 <27.7 <27.7 <27.7 <27.7 <27.7
CERC-58_9 TC-07-SED-58 dup 61.7 <26.7 <26.7 <26.7 <26.7 <26.7 <26.7 <26.7 <26.7 <26.7
CERC-59 CC-07-SED-59 36.2 <46.0 <46.0 <46.0 <46.0 <46.0 <46.0 <46.0 <46.0 <46.0
CERC-60 TAR-07-SED-60 67.5 <24.0 <24.0 <24.0 <24.0 <24.0 <24.0 <24.0 <24.0 <24.0
CERC-61 TAR-07-SED-61 78.7 <20.9 <20.9 <20.9 <20.9 <20.9 <20.9 <20.9 <20.9 <20.9
CERC-62 MSR-07-SED-62 71.8 <23.1 <23.1 <23.1 <23.1 <23.1 <23.1 <23.1 <23.1 <23.1
CERC-63 CC-07-SED-63 63.0 <25.9 <25.9 <25.9 <25.9 <25.9 <25.9 <25.9 <25.9 <25.9
CERC-63_9 CC-07-SED-63 dup 74.5 <21.8 <21.8 <21.8 <21.8 <21.8 <21.8 <21.8 <21.8 <21.8
CERC-64 TC-07-SED-64 78.8 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0 <21.0
CERC-65 TC-07-SED-65 73.6 <22.2 <22.2 <22.2 <22.2 <22.2 <22.2 <22.2 <22.2 <22.2
CERC-66 CC-07-SED-66 71.2 <23.0 <23.0 <23.0 <23.0 <23.0 <23.0 <23.0 <23.0 <23.0
CERC-67 TC-07-SED-67 49.9 <32.3 <32.3 <32.3 <32.3 <32.3 <32.3 <32.3 <32.3 <32.3
CERC-68 TAR-07-SED-68 77.5 <21.5 <21.5 <21.5 <21.5 <21.5 <21.5 <21.5 <21.5 <21.5
CERC-69 TC-07-SED-69 76.0 <21.9 <21.9 <21.9 <21.9 <21.9 <21.9 <21.9 <21.9 <21.9
CERC-70 MSR-07-SED-70 73.2 <22.2 <22.2 <22.2 <22.2 <22.2 <22.2 <22.2 <22.2 <22.2
CERC-71 TAR-07-SED-71 76.0 <21.3 <21.3 <21.3 <21.3 <21.3 <21.3 <21.3 <21.3 <21.3
CERC-72 MSR-07-SED-72 77.4 <20.9 <20.9 <20.9 <20.9 <20.9 <20.9 <20.9 <20.9 <20.9
CERC-WB-1 West Bearskin control 34.5 <47.5 <47.5 <47.5 <47.5 <47.5 <47.5 <47.5 <47.5 <47.5
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Appendix G. Concentrations of polycyclic aromatic hydrocarbons (mg/kg dry weight) in TSMD sediments. 
Analyses performed by USEPA Region 6 Laboratories. "R", rejected value; dup, duplicate sample. 

USGS ID Site Description

CERC-01 USR-07-SED-01
CERC-02 USR-07-SED-02
CERC-03 NR-07-SED-03
CERC-04 TAR-07-SED-04
CERC-05 NR-07-SED-05
CERC-06 NR-07-SED-06
CERC-07 USR-07-SED-07
CERC-09 USR-07-SED-09
CERC-10 USR-07-SED-10
CERC-11 USR-07-SED-11
CERC-12 USR-07-SED-12
CERC-13 NR-07-SED-13
CERC-14 SC-07-SED-14
CERC-15 USR-07-SED-15
CERC-158 TC-013
CERC-16 LC-07-SED-16
CERC-17 SC-07-SED-17
CERC-18 CC-07-SED-18
CERC-181 SH-203
CERC-19 MSR-07-SED-19
CERC-19_9 MSR-07-SED-19 dup
CERC-21 TAR-07-SED-21
CERC-22 MSR-07-SED-22
CERC-23 SC-07-SED-23
CERC-104 LC-003
CERC-104_9 LC-003 dup
CERC-25 SC-07-SED-25
CERC-26 USR-07-SED-26
CERC-27 USR-07-SED-27
CERC-28 MSR-07-SED-28
CERC-29 MSR-07-SED-29
CERC-130 SH-004
CERC-32 MSR-07-SED-32
CERC-33 TAR-07-SED-33
CERC-34 TAR-07-SED-34
CERC-35 SC-07-SED-35
CERC-36 NR-07-SED-36
CERC-36_9 NR-07-SED-36 dup
CERC-37 CC-07-SED-37
CERC-38 MSR-07-SED-38

2,4-Dinitro 
phenol

2,4-Dinitro 
toluene

2,6-Dinitro 
toluene

2-Chloro 
naphthalene

2-Chloro 
phenol

2-Methyl 
naphthalene

2-Methyl 
phenol

2-Nitro 
aniline

2-Nitro 
phenol

3 &/or 4-
Methyl 
phenol

<245 <49.1 <49.1 <95.0 <24.5 <24.5 <24.5 <49.1 <24.5 <24.5
<260 <52.0 <52.0 <24.5 <26.0 <26.0 <26.0 <52.0 <26.0 <26.0
<207 <41.3 <41.3 <26.0 <20.7 <20.7 <20.7 <41.3 <20.7 <20.7
<233 <46.7 <46.7 <20.7 <23.3 <23.3 <23.3 <46.7 <23.3 <23.3
<200 <40.1 <40.1 <23.3 <20.0 <20.0 <20.0 <40.1 <20.0 <20.0
<283 <56.5 <56.5 <20.0 <28.3 <28.3 <28.3 <56.5 <28.3 <28.3
<348 <69.6 <69.6 <28.3 <34.8 <34.8 <34.8 <69.6 <34.8 <34.8
<201 <40.1 <40.1 <34.8 <20.1 <20.1 <20.1 <40.1 <20.1 <20.1
<208 <41.5 <41.5 <20.1 <20.8 <20.8 <20.8 <41.5 <20.8 <20.8
<256 <51.2 <51.2 <20.8 <25.6 <25.6 <25.6 <51.2 <25.6 <25.6
<279 <55.8 <55.8 <25.6 <27.9 <27.9 <27.9 <55.8 <27.9 <27.9
<237 <47.4 <47.4 <27.9 <23.7 <23.7 <23.7 <47.4 <23.7 <23.7
<332 <66.4 <66.4 <23.7 <33.2 <33.2 <33.2 <66.4 <33.2 <33.2
<310 <61.9 <61.9 <33.2 <31.0 <31.0 <31.0 <61.9 <31.0 <31.0
<225 <45.0 <45.0 <20.9 <22.5 <22.5 <22.5 <45.0 <22.5 <22.5
<243 <48.5 <48.5 <31.0 <24.3 <24.3 <24.3 <48.5 <24.3 <24.3
<232 <46.4 <46.4 <24.3 <23.2 <23.2 <23.2 <46.4 <23.2 <23.2
<251 <50.1 <50.1 <23.2 <25.1 <25.1 <25.1 <50.1 <25.1 <25.1
<291 <58.2 <58.2 <25.1 <29.1 <29.1 <29.1 <58.2 <29.1 <29.1
<231 <46.1 <46.1 <29.1 <23.1 <23.1 <23.1 <46.1 <23.1 <23.1
<224 <44.9 <44.9 <23.1 <22.4 <22.4 <22.4 <44.9 <22.4 <22.4
<228 <45.6 <45.6 <22.4 <22.8 <22.8 <22.8 <45.6 <22.8 <22.8
<229 <45.9 <45.9 <22.8 <22.9 <22.9 <22.9 <45.9 <22.9 <22.9
<249 <49.9 <49.9 <22.9 <24.9 <24.9 <24.9 <49.9 <24.9 <24.9
<229 <45.7 <45.7 <24.9 <22.9 <22.9 <22.9 <45.7 <22.9 <22.9
<247 <49.4 <49.4 <22.9 <24.7 <24.7 <24.7 <49.4 <24.7 <24.7
<229 <45.7 <45.7 <24.7 <22.9 <22.9 <22.9 <45.7 <22.9 <22.9
<338 <67.7 <67.7 <22.9 <33.8 <33.8 <33.8 <67.7 <33.8 <33.8
<371 <74.3 <74.3 <33.8 <37.1 <37.1 <37.1 <74.3 <37.1 <37.1
<210 <42.0 <42.0 <37.1 <21.0 <21.0 <21.0 <42.0 <21.0 <21.0
<342 <68.4 <68.4 <21.0 <34.2 <34.2 <34.2 <68.4 <34.2 <34.2
<246 <49.2 <49.2 <34.2 <24.6 <24.6 <24.6 <49.2 <24.6 <24.6
<214 <42.8 <42.8 <24.6 <21.4 25.7 <21.4 <42.8 <21.4 <21.4
<224 <44.8 <44.8 <21.4 <22.4 <22.4 <22.4 <44.8 <22.4 <22.4
<216 <43.3 <43.3 <22.4 <21.6 23.8 <21.6 <43.3 <21.6 <21.6
<256 <51.1 <51.1 <21.6 <25.6 <25.6 <25.6 <51.1 <25.6 <25.6
<275 <55.1 <55.1 <25.6 <27.5 <27.5 <27.5 <55.1 <27.5 <27.5
<258 <51.5 <51.5 <27.5 <25.8 <25.8 <25.8 <51.5 <25.8 <25.8
<261 <52.3 <52.3 <25.8 <26.1 <26.1 <26.1 <52.3 <26.1 <26.1
<215 <43.0 <43.0 <26.1 <21.5 78.7 <21.5 <43.0 <21.5 <21.5
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Appendix G. Concentrations of polycyclic aromatic hydrocarbons (mg/kg dry weight) in TSMD sediments. 
Analyses performed by USEPA Region 6 Laboratories. "R", rejected value; dup, duplicate sample. 

USGS ID Site Description

CERC-39 LC-07-SED-39
CERC-401 TAR-103
CERC-41 MSR-07-SED-41
CERC-42 CC-07-SED-42
CERC-42_9 CC-07-SED-42 dup
CERC-43 TC-07-SED-43
CERC-441 TC-012
CERC-45 USR-07-SED-45
CERC-47 CC-07-SED-47
CERC-48 CC-07-SED-48
CERC-491 SR-604
CERC-50 MSR-07-SED-50
CERC-51 TC-07-SED-51
CERC-52 MSR-07-SED-52
CERC-52 MSR-07-SED-52 dup
CERC-53 CC-07-SED-53
CERC-54 TC-07-SED-54
CERC-55 MSR-07-SED-55
CERC-56 USR-07-SED-56
CERC-57 TAR-07-SED-57
CERC-58 TC-07-SED-58
CERC-58_9 TC-07-SED-58 dup
CERC-59 CC-07-SED-59
CERC-60 TAR-07-SED-60
CERC-61 TAR-07-SED-61
CERC-62 MSR-07-SED-62
CERC-63 CC-07-SED-63
CERC-63_9 CC-07-SED-63 dup
CERC-64 TC-07-SED-64
CERC-65 TC-07-SED-65
CERC-66 CC-07-SED-66
CERC-67 TC-07-SED-67
CERC-68 TAR-07-SED-68
CERC-69 TC-07-SED-69
CERC-70 MSR-07-SED-70
CERC-71 TAR-07-SED-71
CERC-72 MSR-07-SED-72
CERC-WB-1 West Bearskin control

2,4-Dinitro 
phenol

2,4-Dinitro 
toluene

2,6-Dinitro 
toluene

2-Chloro 
naphthalene

2-Chloro 
phenol

2-Methyl 
naphthalene

2-Methyl 
phenol

2-Nitro 
aniline

2-Nitro 
phenol

3 &/or 4-
Methyl 
phenol

<222 <44.4 <44.4 <21.5 <22.2 <22.2 <22.2 <44.4 <22.2 <22.2
<312 <62.4 <62.4 <22.2 <31.2 <31.2 <31.2 <62.4 <31.2 <31.2
<351 <70.3 <70.3 <31.2 <35.1 <35.1 <35.1 <70.3 <35.1 <35.1
<305 <61.0 <61.0 <35.1 <30.5 31.1 <30.5 <61.0 <30.5 <30.5
<202 <40.4 <40.4 <30.5 <20.2 <20.2 <20.2 <40.4 <20.2 <20.2
<262 <52.5 <52.5 <20.2 <26.2 <26.2 <26.2 <52.5 <26.2 <26.2
<258 <51.5 <51.5 <26.2 <25.8 <25.8 <25.8 <51.5 <25.8 <25.8
<264 <52.7 <52.7 <25.8 <26.4 <26.4 <26.4 <52.7 <26.4 55.3
<290 <57.9 <57.9 <26.4 <29.0 <29.0 <29.0 <57.9 <29.0 <29.0
<394 <78.8 <78.8 <29.0 <39.4 <39.4 <39.4 <78.8 <39.4 <39.4
<314 <62.9 <62.9 <39.4 <31.4 <31.4 <31.4 <62.9 <31.4 <31.4
<239 <47.8 <47.8 <31.4 <23.9 <23.9 <23.9 <47.8 <23.9 <23.9
<289 <57.7 <57.7 <23.9 <28.9 <28.9 <28.9 <57.7 <28.9 <28.9
<248 <49.6 <49.6 <28.9 <24.8 <24.8 <24.8 <49.6 <24.8 <24.8
<250 <50.0 <50.0 <24.8 <25.0 <25.0 <25.0 <50.0 <25.0 <25.0
<246 <49.2 <49.2 <25.0 <24.6 <24.6 <24.6 <49.2 <24.6 <24.6
<237 <47.5 <47.5 <24.6 <23.7 <23.7 <23.7 <47.5 <23.7 <23.7
<225 <45.0 <45.0 <23.7 <22.5 <22.5 <22.5 <45.0 <22.5 <22.5
<215 <43.1 <43.1 <22.5 <21.5 31.9 <21.5 <43.1 <21.5 <21.5
<207 <41.4 <41.4 <21.5 <20.7 <20.7 <20.7 <41.4 <20.7 <20.7
<277 <55.5 <55.5 <20.7 <27.7 29.4 <27.7 <55.5 <27.7 <27.7
<267 <53.3 <53.3 <27.7 <26.7 33.1 <26.7 <53.3 <26.7 <26.7
<460 <92.0 <92.0 <26.7 <46.0 <46.0 <46.0 <92.0 <46.0 <46.0
<240 <47.9 <47.9 <46.0 <24.0 <24.0 <24.0 <47.9 <24.0 <24.0
<209 <41.7 <41.7 <24.0 <20.9 <20.9 <20.9 <41.7 <20.9 <20.9
<231 <46.2 <46.2 <20.9 <23.1 <23.1 <23.1 <46.2 <23.1 <23.1
<259 <51.7 <51.7 <23.1 <25.9 36.2 <25.9 <51.7 <25.9 <25.9
<218 <43.6 <43.6 <25.9 <21.8 <21.8 <21.8 <43.6 <21.8 <21.8
<210 <41.9 <41.9 <21.8 <21.0 24.7 <21.0 <41.9 <21.0 <21.0
<222 <44.4 <44.4 <21.0 <22.2 <22.2 <22.2 <44.4 <22.2 <22.2
<230 <46.0 <46.0 <22.2 <23.0 <23.0 <23.0 <46.0 <23.0 <23.0
<323 <64.7 <64.7 <23.0 <32.3 <32.3 <32.3 <64.7 <32.3 <32.3
<215 <42.9 <42.9 <32.3 <21.5 <21.5 <21.5 <42.9 <21.5 <21.5
<219 <43.8 <43.8 <21.5 <21.9 <21.9 <21.9 <43.8 <21.9 <21.9
<222 <44.3 <44.3 <21.9 <22.2 <22.2 <22.2 <44.3 <22.2 <22.2
<213 <42.6 <42.6 <22.2 <21.3 <21.3 <21.3 <42.6 <21.3 <21.3
<209 <41.7 <41.7 <21.3 <20.9 <20.9 <20.9 <41.7 <20.9 <20.9
<475 <95.0 <47.5 <22.5 <47.5 <47.5 <47.5 <95.0 <47.5 <47.5
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Appendix G. Concentrations of polycyclic aromatic hydrocarbons (mg/kg dry weight) in TSMD sediments. 
Analyses performed by USEPA Region 6 Laboratories. "R", rejected value; dup, duplicate sample. 

USGS ID Site Description

CERC-01 USR-07-SED-01
CERC-02 USR-07-SED-02
CERC-03 NR-07-SED-03
CERC-04 TAR-07-SED-04
CERC-05 NR-07-SED-05
CERC-06 NR-07-SED-06
CERC-07 USR-07-SED-07
CERC-09 USR-07-SED-09
CERC-10 USR-07-SED-10
CERC-11 USR-07-SED-11
CERC-12 USR-07-SED-12
CERC-13 NR-07-SED-13
CERC-14 SC-07-SED-14
CERC-15 USR-07-SED-15
CERC-158 TC-013
CERC-16 LC-07-SED-16
CERC-17 SC-07-SED-17
CERC-18 CC-07-SED-18
CERC-181 SH-203
CERC-19 MSR-07-SED-19
CERC-19_9 MSR-07-SED-19 dup
CERC-21 TAR-07-SED-21
CERC-22 MSR-07-SED-22
CERC-23 SC-07-SED-23
CERC-104 LC-003
CERC-104_9 LC-003 dup
CERC-25 SC-07-SED-25
CERC-26 USR-07-SED-26
CERC-27 USR-07-SED-27
CERC-28 MSR-07-SED-28
CERC-29 MSR-07-SED-29
CERC-130 SH-004
CERC-32 MSR-07-SED-32
CERC-33 TAR-07-SED-33
CERC-34 TAR-07-SED-34
CERC-35 SC-07-SED-35
CERC-36 NR-07-SED-36
CERC-36_9 NR-07-SED-36 dup
CERC-37 CC-07-SED-37
CERC-38 MSR-07-SED-38

3,3´-Dichloro 
benzidine

3-Nitro 
aniline

4,6-Dinitro -2-
methylphenol

4-Bromophenyl 
phenyl ether

4-Chloro-3-
methylphenol

4-Chloro 
aniline

4-Chlorophenyl 
phenyl ether

4-Nitro 
aniline

<24.5 <49.1 <245 <24.5 <24.5 <24.5 <24.5 <49.1
<26.0 <52.0 <260 <26.0 <26.0 <26.0 <26.0 <52.0
<20.7 <41.3 <207 <20.7 <20.7 <20.7 <20.7 <41.3
<23.3 <46.7 <233 <23.3 <23.3 <23.3 <23.3 <46.7
<20.0 <40.1 <200 <20.0 <20.0 <20.0 <20.0 <40.1
<28.3 <56.5 <283 <28.3 <28.3 <28.3 <28.3 <56.5
<34.8 <69.6 <348 <34.8 <34.8 <34.8 <34.8 <69.6
<20.1 <40.1 <201 <20.1 <20.1 <20.1 <20.1 <40.1
<20.8 <41.5 <208 <20.8 <20.8 <20.8 <20.8 <41.5
<25.6 <51.2 <256 <25.6 <25.6 <25.6 <25.6 <51.2
<27.9 <55.8 <279 <27.9 <27.9 <27.9 <27.9 <55.8
<23.7 <47.4 <237 <23.7 <23.7 <23.7 <23.7 <47.4
<33.2 <66.4 <332 <33.2 <33.2 <33.2 <33.2 <66.4
<31.0 <61.9 <310 <31.0 <31.0 <31.0 <31.0 <61.9
<22.5 <45.0 <225 <22.5 <22.5 <22.5 <22.5 <45.0
<24.3 <48.5 <243 <24.3 <24.3 <24.3 <24.3 <48.5
<23.2 <46.4 <232 <23.2 <23.2 <23.2 <23.2 <46.4
<25.1 <50.1 <251 <25.1 <25.1 <25.1 <25.1 <50.1
<29.1 <58.2 <291 <29.1 <29.1 <29.1 <29.1 <58.2
<69.2 <46.1 <231 <23.1 <23.1 <23.1 <23.1 <46.1
<22.4 <44.9 <224 <22.4 <22.4 <22.4 <22.4 <44.9
<22.8 <45.6 <228 <22.8 <22.8 <22.8 <22.8 <45.6
<22.9 <45.9 <229 <22.9 <22.9 <22.9 <22.9 <45.9
<24.9 <49.9 <249 <24.9 <24.9 <24.9 <24.9 <49.9
<22.9 <45.7 <229 <22.9 <22.9 <22.9 <22.9 <45.7
<24.7 <49.4 <247 <24.7 <24.7 <24.7 <24.7 <49.4
<22.9 <45.7 <229 <22.9 <22.9 <22.9 <22.9 <45.7
<33.8 <67.7 <338 <33.8 <33.8 <33.8 <33.8 <67.7
<37.1 <74.3 <371 <37.1 <37.1 <37.1 <37.1 <74.3
<21.0 <42.0 <210 <21.0 <21.0 <21.0 <21.0 <42.0
<34.2 <68.4 <342 <34.2 <34.2 <34.2 <34.2 <68.4
<24.6 <49.2 <246 <24.6 <24.6 <24.6 <24.6 <49.2
<21.4 <42.8 <214 <21.4 <21.4 <21.4 <21.4 <42.8
<22.4 <44.8 <224 <22.4 <22.4 <22.4 <22.4 <44.8
<21.6 <43.3 <216 <21.6 <21.6 <21.6 <21.6 <43.3
<25.6 <51.1 <256 <25.6 <25.6 <25.6 <25.6 <51.1
<27.5 <55.1 <275 <27.5 <27.5 <27.5 <27.5 <55.1
<25.8 <51.5 <258 <25.8 <25.8 <25.8 <25.8 <51.5
<26.1 <52.3 <261 <26.1 <26.1 <26.1 <26.1 <52.3
<21.5 <43.0 <215 <21.5 <21.5 <21.5 <21.5 <43.0
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Appendix G. Concentrations of polycyclic aromatic hydrocarbons (mg/kg dry weight) in TSMD sediments. 
Analyses performed by USEPA Region 6 Laboratories. "R", rejected value; dup, duplicate sample. 

USGS ID Site Description

CERC-39 LC-07-SED-39
CERC-401 TAR-103
CERC-41 MSR-07-SED-41
CERC-42 CC-07-SED-42
CERC-42_9 CC-07-SED-42 dup
CERC-43 TC-07-SED-43
CERC-441 TC-012
CERC-45 USR-07-SED-45
CERC-47 CC-07-SED-47
CERC-48 CC-07-SED-48
CERC-491 SR-604
CERC-50 MSR-07-SED-50
CERC-51 TC-07-SED-51
CERC-52 MSR-07-SED-52
CERC-52 MSR-07-SED-52 dup
CERC-53 CC-07-SED-53
CERC-54 TC-07-SED-54
CERC-55 MSR-07-SED-55
CERC-56 USR-07-SED-56
CERC-57 TAR-07-SED-57
CERC-58 TC-07-SED-58
CERC-58_9 TC-07-SED-58 dup
CERC-59 CC-07-SED-59
CERC-60 TAR-07-SED-60
CERC-61 TAR-07-SED-61
CERC-62 MSR-07-SED-62
CERC-63 CC-07-SED-63
CERC-63_9 CC-07-SED-63 dup
CERC-64 TC-07-SED-64
CERC-65 TC-07-SED-65
CERC-66 CC-07-SED-66
CERC-67 TC-07-SED-67
CERC-68 TAR-07-SED-68
CERC-69 TC-07-SED-69
CERC-70 MSR-07-SED-70
CERC-71 TAR-07-SED-71
CERC-72 MSR-07-SED-72
CERC-WB-1 West Bearskin control

3,3´-Dichloro 
benzidine

3-Nitro 
aniline

4,6-Dinitro -2-
methylphenol

4-Bromophenyl 
phenyl ether

4-Chloro-3-
methylphenol

4-Chloro 
aniline

4-Chlorophenyl 
phenyl ether

4-Nitro 
aniline

<22.2 <44.4 <222 <22.2 <22.2 <22.2 <22.2 <44.4
<31.2 <62.4 <312 <31.2 <31.2 <31.2 <31.2 <62.4
<35.1 <70.3 <351 <35.1 <35.1 <35.1 <35.1 <70.3
<30.5 <61.0 <305 <30.5 <30.5 <30.5 <30.5 <61.0
<20.2 <40.4 <202 <20.2 <20.2 <20.2 <20.2 <40.4
<26.2 <52.5 <262 <26.2 <26.2 <26.2 <26.2 <52.5
<25.8 <51.5 <258 <25.8 <25.8 <25.8 <25.8 <51.5
<26.4 <52.7 <264 <26.4 <26.4 <26.4 <26.4 <52.7
<29.0 <57.9 <290 <29.0 <29.0 <29.0 <29.0 <57.9
<39.4 <78.8 <394 <39.4 <39.4 <39.4 <39.4 <78.8
<31.4 <62.9 <314 <31.4 <31.4 <31.4 <31.4 <62.9
<23.9 <47.8 <239 <23.9 <23.9 <23.9 <23.9 <47.8
<28.9 <57.7 <289 <28.9 <28.9 <28.9 <28.9 <57.7
<24.8 <49.6 <248 <24.8 <24.8 <24.8 <24.8 <49.6
<25.0 <50.0 <250 <25.0 <25.0 <25.0 <25.0 <50.0
<24.6 <49.2 <246 <24.6 <24.6 <24.6 <24.6 <49.2
<23.7 <47.5 <237 <23.7 <23.7 <23.7 <23.7 <47.5
<22.5 <45.0 <225 <22.5 <22.5 <22.5 <22.5 <45.0
<21.5 <43.1 <215 <21.5 <21.5 <21.5 <21.5 <43.1
<20.7 <41.4 <207 <20.7 <20.7 <20.7 <20.7 <41.4
<27.7 <55.5 <277 <27.7 <27.7 <27.7 <27.7 <55.5
<26.7 <53.3 <267 <26.7 <26.7 <26.7 <26.7 <53.3
<46.0 <92.0 <460 <46.0 <46.0 <46.0 <46.0 <92.0
<24.0 <47.9 <240 <24.0 <24.0 <24.0 <24.0 <47.9
<20.9 <41.7 <209 <20.9 <20.9 <20.9 <20.9 <41.7
<23.1 <46.2 <231 <23.1 <23.1 <23.1 <23.1 <46.2
<25.9 <51.7 <259 <25.9 <25.9 <25.9 <25.9 <51.7
<109 <43.6 <218 <21.8 <21.8 <21.8 <21.8 <43.6
<210 <41.9 <210 <21.0 <21.0 <21.0 <21.0 <41.9
<22.2 <44.4 <222 <22.2 <22.2 <22.2 <22.2 <44.4
<23.0 <46.0 <230 <23.0 <23.0 <23.0 <23.0 <46.0
<32.3 <64.7 <323 <32.3 <32.3 <32.3 <32.3 <64.7
<21.5 <42.9 <215 <21.5 <21.5 <21.5 <21.5 <42.9
<21.9 <43.8 <219 <21.9 <21.9 <21.9 <21.9 <43.8
<22.2 <44.3 <222 <22.2 <22.2 <22.2 <22.2 <44.3
<21.3 <42.6 <213 <21.3 <21.3 <21.3 <21.3 <42.6
<20.9 <41.7 <209 <20.9 <20.9 <20.9 <20.9 <41.7
<47.5 <95.0 <475 <47.5 <47.5 <47.5 <47.5 <95.0
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Appendix G. Concentrations of polycyclic aromatic hydrocarbons (mg/kg dry weight) in TSMD sediments. 
Analyses performed by USEPA Region 6 Laboratories. "R", rejected value; dup, duplicate sample. 

USGS ID Site Description

CERC-01 USR-07-SED-01
CERC-02 USR-07-SED-02
CERC-03 NR-07-SED-03
CERC-04 TAR-07-SED-04
CERC-05 NR-07-SED-05
CERC-06 NR-07-SED-06
CERC-07 USR-07-SED-07
CERC-09 USR-07-SED-09
CERC-10 USR-07-SED-10
CERC-11 USR-07-SED-11
CERC-12 USR-07-SED-12
CERC-13 NR-07-SED-13
CERC-14 SC-07-SED-14
CERC-15 USR-07-SED-15
CERC-158 TC-013
CERC-16 LC-07-SED-16
CERC-17 SC-07-SED-17
CERC-18 CC-07-SED-18
CERC-181 SH-203
CERC-19 MSR-07-SED-19
CERC-19_9 MSR-07-SED-19 dup
CERC-21 TAR-07-SED-21
CERC-22 MSR-07-SED-22
CERC-23 SC-07-SED-23
CERC-104 LC-003
CERC-104_9 LC-003 dup
CERC-25 SC-07-SED-25
CERC-26 USR-07-SED-26
CERC-27 USR-07-SED-27
CERC-28 MSR-07-SED-28
CERC-29 MSR-07-SED-29
CERC-130 SH-004
CERC-32 MSR-07-SED-32
CERC-33 TAR-07-SED-33
CERC-34 TAR-07-SED-34
CERC-35 SC-07-SED-35
CERC-36 NR-07-SED-36
CERC-36_9 NR-07-SED-36 dup
CERC-37 CC-07-SED-37
CERC-38 MSR-07-SED-38

4-Nitro 
phenol

Acenaph 
thene

Acenaphth 
ylene

Aceto 
phenone

Anthra 
cene Atrazine

Benz 
aldehyde

Benzo (a) 
anthracene

Benzo (a) 
pyrene

<245 <24.5 <24.5 <24.5 <24.5 <24.5 <49.1 <24.5 <24.5
<260 <26.0 <26.0 <26.0 <26.0 <26.0 <52.0 <26.0 <26.0
<207 <20.7 <20.7 <20.7 <20.7 <20.7 <41.3 <20.7 <20.7
<233 <23.3 <23.3 <23.3 <23.3 <23.3 <46.7 <23.3 <23.3
<200 <20.0 <20.0 <20.0 <20.0 <20.0 <40.1 <20.0 <20.0
<283 <28.3 <28.3 <28.3 <28.3 <28.3 <56.5 48.6 45.8
<348 <34.8 <34.8 <34.8 <34.8 <34.8 <69.6 <34.8 <34.8
<201 <20.1 <20.1 <20.1 <20.1 <20.1 <40.1 <20.1 <20.1
<208 <20.8 <20.8 <20.8 <20.8 <20.8 <41.5 <20.8 <20.8
<256 <25.6 <25.6 <25.6 <25.6 <25.6 <51.2 <25.6 <25.6
<279 <27.9 <27.9 <27.9 <27.9 <27.9 <55.8 <27.9 <27.9
<237 <23.7 <23.7 <23.7 <23.7 <23.7 <47.4 <23.7 <23.7
<332 <33.2 <33.2 <33.2 <33.2 <33.2 <66.4 <33.2 <33.2
<310 <31.0 <31.0 <31.0 <31.0 <31.0 <61.9 34.0 53.2
<225 <22.5 <22.5 <22.5 <22.5 <22.5 <45.0 <22.5 29.7
<243 <24.3 <24.3 <24.3 <24.3 <24.3 <48.5 <24.3 <24.3
<232 <23.2 <23.2 <23.2 <23.2 <23.2 <46.4 43.2 52.0
<251 <25.1 <25.1 <25.1 37.1 <25.1 <50.1 81.2 65.7
<291 <29.1 <29.1 <29.1 <29.1 <29.1 <58.2 <29.1 <29.1
<231 <23.1 <23.1 <23.1 <23.1 <23.1 <46.1 <23.1 <23.1
<224 <22.4 <22.4 <22.4 <22.4 <22.4 <44.9 <22.4 <22.4
<228 <22.8 <22.8 <22.8 <22.8 <22.8 <45.6 <22.8 <22.8
<229 <22.9 <22.9 <22.9 <22.9 <22.9 <45.9 <22.9 <22.9
<249 <24.9 <24.9 <24.9 <24.9 <24.9 <49.9 <24.9 <24.9
<229 <22.9 <22.9 <22.9 <22.9 <22.9 <45.7 <22.9 <22.9
<247 <24.7 <24.7 <24.7 <24.7 <24.7 <49.4 <24.7 <24.7
<229 <22.9 <22.9 <22.9 <22.9 <22.9 <45.7 24.7 43.4
<338 <33.8 <33.8 <33.8 <33.8 <33.8 <67.7 <33.8 45.3
<371 <37.1 <37.1 <37.1 <37.1 <37.1 <74.3 <37.1 <37.1
<210 <21.0 <21.0 <21.0 <21.0 <21.0 <42.0 <21.0 <21.0
<342 <34.2 <34.2 <34.2 <34.2 <34.2 <68.4 35.5 46.5
<246 <24.6 <24.6 <24.6 <24.6 <24.6 <49.2 54.1 70.4
<214 <21.4 <21.4 <21.4 <21.4 <21.4 <42.8 <21.4 <21.4
<224 <22.4 <22.4 <22.4 <22.4 <22.4 <44.8 28.2 43.4
<216 <21.6 <21.6 <21.6 66.2 <21.6 <43.3 310 331
<256 <25.6 <25.6 <25.6 <25.6 <25.6 <51.1 51.6 75.1
<275 <27.5 <27.5 <27.5 <27.5 <27.5 <55.1 <27.5 <27.5
<258 <25.8 <25.8 <25.8 <25.8 <25.8 <51.5 <25.8 <25.8
<261 <26.1 <26.1 <26.1 <26.1 <26.1 <52.3 37.6 49.7
<215 <21.5 <21.5 <21.5 24.1 <21.5 <43.0 91.1 87.7
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Appendix G. Concentrations of polycyclic aromatic hydrocarbons (mg/kg dry weight) in TSMD sediments. 
Analyses performed by USEPA Region 6 Laboratories. "R", rejected value; dup, duplicate sample. 

USGS ID Site Description

CERC-39 LC-07-SED-39
CERC-401 TAR-103
CERC-41 MSR-07-SED-41
CERC-42 CC-07-SED-42
CERC-42_9 CC-07-SED-42 dup
CERC-43 TC-07-SED-43
CERC-441 TC-012
CERC-45 USR-07-SED-45
CERC-47 CC-07-SED-47
CERC-48 CC-07-SED-48
CERC-491 SR-604
CERC-50 MSR-07-SED-50
CERC-51 TC-07-SED-51
CERC-52 MSR-07-SED-52
CERC-52 MSR-07-SED-52 dup
CERC-53 CC-07-SED-53
CERC-54 TC-07-SED-54
CERC-55 MSR-07-SED-55
CERC-56 USR-07-SED-56
CERC-57 TAR-07-SED-57
CERC-58 TC-07-SED-58
CERC-58_9 TC-07-SED-58 dup
CERC-59 CC-07-SED-59
CERC-60 TAR-07-SED-60
CERC-61 TAR-07-SED-61
CERC-62 MSR-07-SED-62
CERC-63 CC-07-SED-63
CERC-63_9 CC-07-SED-63 dup
CERC-64 TC-07-SED-64
CERC-65 TC-07-SED-65
CERC-66 CC-07-SED-66
CERC-67 TC-07-SED-67
CERC-68 TAR-07-SED-68
CERC-69 TC-07-SED-69
CERC-70 MSR-07-SED-70
CERC-71 TAR-07-SED-71
CERC-72 MSR-07-SED-72
CERC-WB-1 West Bearskin control

4-Nitro 
phenol

Acenaph 
thene

Acenaphth 
ylene

Aceto 
phenone

Anthra 
cene Atrazine

Benz 
aldehyde

Benzo (a) 
anthracene

Benzo (a) 
pyrene

<222 <22.2 <22.2 <22.2 <22.2 <22.2 <44.4 <22.2 <22.2
<312 <31.2 <31.2 <31.2 <31.2 <31.2 <62.4 <31.2 <31.2
<351 <35.1 <35.1 <35.1 <35.1 <35.1 <70.3 <35.1 35.1
<305 <30.5 50.0 <30.5 48.2 <30.5 <61.0 417 482
<202 <20.2 <20.2 <20.2 <20.2 <20.2 <40.4 47.6 51.7
<262 <26.2 <26.2 <26.2 <26.2 <26.2 <52.5 <26.2 <26.2
<258 <25.8 <25.8 <25.8 <25.8 <25.8 <51.5 57.2 82.4
<264 <26.4 <26.4 <26.4 <26.4 <26.4 <52.7 54.3 69.0
<290 <29.0 <29.0 <29.0 <29.0 <29.0 <57.9 <29.0 <29.0
<394 <39.4 <39.4 <39.4 <39.4 <39.4 <78.8 <39.4 <39.4
<314 <31.4 <31.4 <31.4 <31.4 <31.4 <62.9 <31.4 <31.4
<239 <23.9 <23.9 <23.9 <23.9 <23.9 <47.8 <23.9 <23.9
<289 <28.9 <28.9 <28.9 <28.9 <28.9 <57.7 <28.9 <28.9
<248 <24.8 <24.8 <24.8 <24.8 <24.8 <49.6 <24.8 40.2
<250 <25.0 <25.0 <25.0 55.5 <25.0 <50.0 208 192
<246 <24.6 <24.6 <24.6 <24.6 <24.6 <49.2 <24.6 <24.6
<237 <23.7 <23.7 <23.7 <23.7 <23.7 <47.5 <23.7 30.4
<225 <22.5 <22.5 <22.5 <22.5 <22.5 <45.0 65.6 78.2
<215 <21.5 <21.5 <21.5 <21.5 <21.5 <43.1 <21.5 <21.5
<207 <20.7 <20.7 <20.7 <20.7 <20.7 <41.4 <20.7 <20.7
<277 38.3 31.1 <27.7 153 <27.7 <55.5 688 736
<267 220 <26.7 <26.7 382 <26.7 <53.3 1420 1440
<460 <46.0 <46.0 <46.0 <46.0 <46.0 <92.0 80.0 81.9
<240 <24.0 <24.0 <24.0 <24.0 <24.0 <47.9 <24.0 <24.0
<209 <20.9 <20.9 <20.9 <20.9 <20.9 <41.7 <20.9 <20.9
<231 <23.1 <23.1 <23.1 <23.1 <23.1 <46.2 <23.1 <23.1
<259 <25.9 <25.9 <25.9 <25.9 <25.9 <51.7 <25.9 <25.9
<218 <21.8 <21.8 <21.8 <21.8 <21.8 <43.6 38.8 56.3
<210 <21.0 <21.0 <21.0 41.5 <21.0 <41.9 267 270
<222 <22.2 <22.2 <22.2 26.6 <22.2 <44.4 158 204
<230 <23.0 <23.0 <23.0 <23.0 <23.0 <46.0 <23.0 <23.0
<323 <32.3 <32.3 <32.3 <32.3 <32.3 <64.7 93.1 147
<215 <21.5 <21.5 <21.5 <21.5 <21.5 <42.9 <21.5 <21.5
<219 <21.9 <21.9 <21.9 <21.9 <21.9 <43.8 <21.9 <21.9
<222 35.9 <22.2 <22.2 111 <22.2 <44.3 234 221
<213 <21.3 <21.3 <21.3 <21.3 <21.3 <42.6 <21.3 <21.3
<209 <20.9 <20.9 <20.9 <20.9 <20.9 <41.7 <20.9 <20.9
<475 <47.5 <47.5 <47.5 <47.5 <47.5 <95.0 <47.5 <47.5
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Appendix G. Concentrations of polycyclic aromatic hydrocarbons (mg/kg dry weight) in TSMD sediments. 
Analyses performed by USEPA Region 6 Laboratories. "R", rejected value; dup, duplicate sample. 

USGS ID Site Description

CERC-01 USR-07-SED-01
CERC-02 USR-07-SED-02
CERC-03 NR-07-SED-03
CERC-04 TAR-07-SED-04
CERC-05 NR-07-SED-05
CERC-06 NR-07-SED-06
CERC-07 USR-07-SED-07
CERC-09 USR-07-SED-09
CERC-10 USR-07-SED-10
CERC-11 USR-07-SED-11
CERC-12 USR-07-SED-12
CERC-13 NR-07-SED-13
CERC-14 SC-07-SED-14
CERC-15 USR-07-SED-15
CERC-158 TC-013
CERC-16 LC-07-SED-16
CERC-17 SC-07-SED-17
CERC-18 CC-07-SED-18
CERC-181 SH-203
CERC-19 MSR-07-SED-19
CERC-19_9 MSR-07-SED-19 dup
CERC-21 TAR-07-SED-21
CERC-22 MSR-07-SED-22
CERC-23 SC-07-SED-23
CERC-104 LC-003
CERC-104_9 LC-003 dup
CERC-25 SC-07-SED-25
CERC-26 USR-07-SED-26
CERC-27 USR-07-SED-27
CERC-28 MSR-07-SED-28
CERC-29 MSR-07-SED-29
CERC-130 SH-004
CERC-32 MSR-07-SED-32
CERC-33 TAR-07-SED-33
CERC-34 TAR-07-SED-34
CERC-35 SC-07-SED-35
CERC-36 NR-07-SED-36
CERC-36_9 NR-07-SED-36 dup
CERC-37 CC-07-SED-37
CERC-38 MSR-07-SED-38

Benzo (b) 
fluoranthene

Benzo 
(g,h,i) 

perylene
Benzo (k) 

fluoranthene
Benzoic 

acid
Benzyl 
alcohol

Bis (2-
chloroethoxy) 

methane
Bis (2-chloro 
ethyl)ether

Bis (2-chloro 
isopropyl)ether

<24.5 <24.5 <24.5 <245 <24.5 <24.5 <24.5 <24.5
<26.0 <26.0 <26.0 <260 <26.0 <26.0 <26.0 <26.0
<20.7 <20.7 <20.7 <207 <20.7 <20.7 <20.7 <20.7
<23.3 <23.3 <23.3 <233 <23.3 <23.3 <23.3 <23.3
<20.0 <20.0 <20.0 <200 <20.0 <20.0 <20.0 <20.0
70.1 33.3 49.2 601 <28.3 <28.3 <28.3 <28.3

<34.8 <34.8 <34.8 <348 <34.8 <34.8 <34.8 <34.8
<20.1 <20.1 <20.1 <201 <20.1 <20.1 <20.1 <20.1
<20.8 <20.8 <20.8 <208 <20.8 <20.8 <20.8 <20.8
<25.6 <25.6 <25.6 <256 <25.6 <25.6 <25.6 <25.6
<27.9 <27.9 <27.9 <279 <27.9 <27.9 <27.9 <27.9
<23.7 <23.7 <23.7 <237 <23.7 <23.7 <23.7 <23.7
38.5 <33.2 <33.2 <332 <33.2 <33.2 <33.2 <33.2
67.5 43.3 45.8 <310 <31.0 <31.0 <31.0 <31.0
36.9 26.1 <22.5 <225 <22.5 <22.5 <22.5 <22.5

<24.3 <24.3 <24.3 <243 <24.3 <24.3 <24.3 <24.3
62.7 30.6 48.8 <232 <23.2 <23.2 <23.2 <23.2
56.1 34.1 52.1 <251 <25.1 <25.1 <25.1 <25.1

<29.1 <29.1 <29.1 <291 <29.1 <29.1 <29.1 <29.1
24.0 <23.1 <23.1 <231 <23.1 <23.1 <23.1 <23.1

<22.4 <22.4 <22.4 <224 <22.4 <22.4 <22.4 <22.4
<22.8 <22.8 <22.8 <228 <22.8 <22.8 <22.8 <22.8
<22.9 <22.9 <22.9 <229 <22.9 <22.9 <22.9 <22.9
<24.9 <24.9 <24.9 <249 <24.9 <24.9 <24.9 <24.9
<22.9 <22.9 <22.9 <229 <22.9 <22.9 <22.9 <22.9
<24.7 <24.7 <24.7 <247 <24.7 <24.7 <24.7 <24.7
43.9 42.5 29.3 <229 <22.9 <22.9 <22.9 <22.9
68.4 <33.8 <33.8 <338 <33.8 <33.8 <33.8 <33.8

<37.1 <37.1 <37.1 <371 <37.1 <37.1 <37.1 <37.1
<21.0 <21.0 <21.0 <210 <21.0 <21.0 <21.0 <21.0
60.8 42.4 43.7 513 <34.2 <34.2 <34.2 <34.2
69.9 50.2 50.2 <246 <24.6 <24.6 <24.6 <24.6

<21.4 22.3 <21.4 <214 <21.4 <21.4 <21.4 <21.4
69.0 37.2 33.1 <224 <22.4 <22.4 <22.4 <22.4
380 238 315 <216 <21.6 <21.6 <21.6 <21.6
109 63.9 62.4 <256 <25.6 <25.6 <25.6 <25.6

<27.5 <27.5 <27.5 <275 <27.5 <27.5 <27.5 <27.5
<25.8 <25.8 <25.8 <258 <25.8 <25.8 <25.8 <25.8
75.3 39.2 40.8 <261 <26.1 <26.1 <26.1 <26.1
85.5 50.7 58.5 <215 <21.5 <21.5 <21.5 <21.5
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Appendix G. Concentrations of polycyclic aromatic hydrocarbons (mg/kg dry weight) in TSMD sediments. 
Analyses performed by USEPA Region 6 Laboratories. "R", rejected value; dup, duplicate sample. 

USGS ID Site Description

CERC-39 LC-07-SED-39
CERC-401 TAR-103
CERC-41 MSR-07-SED-41
CERC-42 CC-07-SED-42
CERC-42_9 CC-07-SED-42 dup
CERC-43 TC-07-SED-43
CERC-441 TC-012
CERC-45 USR-07-SED-45
CERC-47 CC-07-SED-47
CERC-48 CC-07-SED-48
CERC-491 SR-604
CERC-50 MSR-07-SED-50
CERC-51 TC-07-SED-51
CERC-52 MSR-07-SED-52
CERC-52 MSR-07-SED-52 dup
CERC-53 CC-07-SED-53
CERC-54 TC-07-SED-54
CERC-55 MSR-07-SED-55
CERC-56 USR-07-SED-56
CERC-57 TAR-07-SED-57
CERC-58 TC-07-SED-58
CERC-58_9 TC-07-SED-58 dup
CERC-59 CC-07-SED-59
CERC-60 TAR-07-SED-60
CERC-61 TAR-07-SED-61
CERC-62 MSR-07-SED-62
CERC-63 CC-07-SED-63
CERC-63_9 CC-07-SED-63 dup
CERC-64 TC-07-SED-64
CERC-65 TC-07-SED-65
CERC-66 CC-07-SED-66
CERC-67 TC-07-SED-67
CERC-68 TAR-07-SED-68
CERC-69 TC-07-SED-69
CERC-70 MSR-07-SED-70
CERC-71 TAR-07-SED-71
CERC-72 MSR-07-SED-72
CERC-WB-1 West Bearskin control

Benzo (b) 
fluoranthene

Benzo 
(g,h,i) 

perylene
Benzo (k) 

fluoranthene
Benzoic 

acid
Benzyl 
alcohol

Bis (2-
chloroethoxy) 

methane
Bis (2-chloro 
ethyl)ether

Bis (2-chloro 
isopropyl)ether

<22.2 <22.2 <22.2 <222 <22.2 <22.2 <22.2 <22.2
<31.2 <31.2 <31.2 <312 <31.2 <31.2 <31.2 <31.2
45.7 <35.1 <35.1 360 <35.1 <35.1 <35.1 <35.1
588 279 414 <305 <30.5 <30.5 <30.5 <30.5
63.0 29.5 34.7 <202 <20.2 <20.2 <20.2 <20.2

<26.2 <26.2 <26.2 <262 <26.2 <26.2 <26.2 <26.2
94.8 72.6 70.6 <258 <25.8 <25.8 <25.8 <25.8
85.4 34.8 55.3 305 <26.4 <26.4 <26.4 <26.4

<29.0 <29.0 <29.0 <290 <29.0 <29.0 <29.0 <29.0
<39.4 <39.4 <39.4 <394 <39.4 <39.4 <39.4 <39.4
<31.4 <31.4 <31.4 <314 <31.4 <31.4 <31.4 <31.4
<23.9 <23.9 <23.9 <239 <23.9 <23.9 <23.9 <23.9
<28.9 <28.9 <28.9 <289 <28.9 <28.9 <28.9 <28.9
56.6 <24.8 36.7 <248 <24.8 <24.8 <24.8 <24.8
201 90.0 139 <250 <25.0 <25.0 <25.0 <25.0

<24.6 <24.6 <24.6 <246 <24.6 <24.6 <24.6 <24.6
33.2 24.2 24.2 <237 <23.7 <23.7 <23.7 <23.7
86.8 45.0 67.4 <225 <22.5 <22.5 <22.5 <22.5

<21.5 <21.5 <21.5 <215 <21.5 <21.5 <21.5 <21.5
<20.7 <20.7 <20.7 <207 <20.7 <20.7 <20.7 <20.7
693 443 607 <277 <27.7 <27.7 <27.7 <27.7

1290 650 1260 <267 <26.7 <26.7 <26.7 <26.7
105 47.8 66.2 <460 <46.0 <46.0 <46.0 <46.0

<24.0 <24.0 <24.0 <240 <24.0 <24.0 <24.0 <24.0
<20.9 <20.9 <20.9 <209 <20.9 <20.9 <20.9 <20.9
<23.1 <23.1 <23.1 <231 <23.1 <23.1 <23.1 <23.1
<25.9 <25.9 <25.9 <259 <25.9 <25.9 <25.9 <25.9
51.5 39.7 25.3 <218 <21.8 <21.8 <21.8 <21.8
298 169 255 <210 <21.0 <21.0 <21.0 <21.0
213 121 154 <222 <22.2 <22.2 <22.2 <22.2

<23.0 <23.0 <23.0 <230 <23.0 <23.0 <23.0 <23.0
187 103 120 <323 <32.3 <32.3 <32.3 <32.3

<21.5 <21.5 <21.5 <215 <21.5 <21.5 <21.5 <21.5
<21.9 <21.9 <21.9 <219 <21.9 <21.9 <21.9 <21.9
189 115 142 <222 <22.2 <22.2 <22.2 <22.2

<21.3 <21.3 <21.3 <213 <21.3 <21.3 <21.3 <21.3
<20.9 <20.9 <20.9 <209 <20.9 <20.9 <20.9 <20.9
<47.5 <47.5 <47.5 <475 <47.5 <47.5 <47.5 <47.5
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Appendix G. Concentrations of polycyclic aromatic hydrocarbons (mg/kg dry weight) in TSMD sediments. 
Analyses performed by USEPA Region 6 Laboratories. "R", rejected value; dup, duplicate sample. 

USGS ID Site Description

CERC-01 USR-07-SED-01
CERC-02 USR-07-SED-02
CERC-03 NR-07-SED-03
CERC-04 TAR-07-SED-04
CERC-05 NR-07-SED-05
CERC-06 NR-07-SED-06
CERC-07 USR-07-SED-07
CERC-09 USR-07-SED-09
CERC-10 USR-07-SED-10
CERC-11 USR-07-SED-11
CERC-12 USR-07-SED-12
CERC-13 NR-07-SED-13
CERC-14 SC-07-SED-14
CERC-15 USR-07-SED-15
CERC-158 TC-013
CERC-16 LC-07-SED-16
CERC-17 SC-07-SED-17
CERC-18 CC-07-SED-18
CERC-181 SH-203
CERC-19 MSR-07-SED-19
CERC-19_9 MSR-07-SED-19 dup
CERC-21 TAR-07-SED-21
CERC-22 MSR-07-SED-22
CERC-23 SC-07-SED-23
CERC-104 LC-003
CERC-104_9 LC-003 dup
CERC-25 SC-07-SED-25
CERC-26 USR-07-SED-26
CERC-27 USR-07-SED-27
CERC-28 MSR-07-SED-28
CERC-29 MSR-07-SED-29
CERC-130 SH-004
CERC-32 MSR-07-SED-32
CERC-33 TAR-07-SED-33
CERC-34 TAR-07-SED-34
CERC-35 SC-07-SED-35
CERC-36 NR-07-SED-36
CERC-36_9 NR-07-SED-36 dup
CERC-37 CC-07-SED-37
CERC-38 MSR-07-SED-38

Bis (2-
ethylhexyl) 
phthalate

Butyl benzyl 
phthalate Capro lactam Carbazole Chrysene

Dibenz (a,h) 
anthracene

Dibenzo 
furan

Diethyl 
phthalate

Dimethyl 
phthalate

<245 <245 <24.5 <24.5 <24.5 <24.5 <24.5 <245 <245
<260 <260 <26.0 <26.0 <26.0 <26.0 <26.0 <260 <260
341 458 <20.7 <20.7 31.0 <20.7 <20.7 <207 <207

<233 <233 <23.3 <23.3 <23.3 <23.3 <23.3 <233 <233
<200 <200 <20.0 <20.0 34.1 <20.0 <20.0 <200 <200
<283 <283 58.2 <28.3 89.9 <28.3 <28.3 <283 <283
<348 <348 <34.8 <34.8 <34.8 <34.8 <34.8 <348 <348
<201 <201 <20.1 <20.1 <20.1 <20.1 <20.1 <201 <201
<208 <208 <20.8 <20.8 <20.8 <20.8 <20.8 <208 <208
<256 <256 <25.6 <25.6 <25.6 <25.6 <25.6 <256 <256
<279 <279 <27.9 <27.9 <27.9 <27.9 <27.9 <279 <279
<237 <237 <23.7 <23.7 <23.7 <23.7 <23.7 <237 <237
<332 <332 <33.2 <33.2 35.2 <33.2 <33.2 <332 <332
<310 <310 <31.0 <31.0 53.9 <31.0 <31.0 <310 <310
<225 <225 <22.5 <22.5 30.6 <22.5 <22.5 <225 <225
<243 <243 <24.3 <24.3 <24.3 <24.3 <24.3 <243 <243
<232 <232 <23.2 <23.2 52.0 <23.2 <23.2 <232 <232
<251 439 <25.1 <25.1 83.7 <25.1 <25.1 <251 <251
<291 <291 <29.1 <29.1 <29.1 <29.1 <29.1 <291 <291
<231 <231 <23.1 <23.1 39.6 <23.1 <23.1 <231 <231
<224 <224 23.8 <22.4 <22.4 <22.4 <22.4 <224 <224
<228 <228 <22.8 <22.8 <22.8 <22.8 <22.8 <228 <228
<229 <229 24.8 <22.9 <22.9 <22.9 <22.9 <229 <229
<249 <249 <24.9 <24.9 <24.9 <24.9 <24.9 <249 <249
<229 802 <22.9 <22.9 <22.9 <22.9 <22.9 <229 <229
<247 <247 <24.7 <24.7 <24.7 <24.7 <24.7 <247 <247
<229 <229 <22.9 <22.9 45.3 <22.9 <22.9 <229 <229
<338 <338 <33.8 <33.8 53.5 <33.8 <33.8 <338 <338
<371 <371 <37.1 <37.1 <37.1 <37.1 <37.1 <371 <371
<210 991 <21.0 <21.0 <21.0 <21.0 <21.0 <210 <210
<342 <342 <34.2 <34.2 58.8 <34.2 <34.2 <342 <342
<246 <246 35.4 <24.6 63.0 <24.6 <24.6 <246 <246
<214 <214 <21.4 <21.4 <21.4 <21.4 <21.4 <214 <214
<224 <224 <22.4 <22.4 56.0 <22.4 <22.4 <224 <224
274 <216 45.9 53.6 372 82.2 <21.6 <216 <216

<256 <256 <25.6 <25.6 87.4 28.1 <25.6 <256 <256
937 <275 <27.5 <27.5 <27.5 <27.5 <27.5 <275 <275

<258 <258 <25.8 <25.8 <25.8 <25.8 <25.8 <258 <258
<261 1170 38.7 <26.1 60.6 <26.1 <26.1 <261 <261
<215 <215 <21.5 <21.5 114 <21.5 55.0 <215 <215
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Appendix G. Concentrations of polycyclic aromatic hydrocarbons (mg/kg dry weight) in TSMD sediments. 
Analyses performed by USEPA Region 6 Laboratories. "R", rejected value; dup, duplicate sample. 

USGS ID Site Description

CERC-39 LC-07-SED-39
CERC-401 TAR-103
CERC-41 MSR-07-SED-41
CERC-42 CC-07-SED-42
CERC-42_9 CC-07-SED-42 dup
CERC-43 TC-07-SED-43
CERC-441 TC-012
CERC-45 USR-07-SED-45
CERC-47 CC-07-SED-47
CERC-48 CC-07-SED-48
CERC-491 SR-604
CERC-50 MSR-07-SED-50
CERC-51 TC-07-SED-51
CERC-52 MSR-07-SED-52
CERC-52 MSR-07-SED-52 dup
CERC-53 CC-07-SED-53
CERC-54 TC-07-SED-54
CERC-55 MSR-07-SED-55
CERC-56 USR-07-SED-56
CERC-57 TAR-07-SED-57
CERC-58 TC-07-SED-58
CERC-58_9 TC-07-SED-58 dup
CERC-59 CC-07-SED-59
CERC-60 TAR-07-SED-60
CERC-61 TAR-07-SED-61
CERC-62 MSR-07-SED-62
CERC-63 CC-07-SED-63
CERC-63_9 CC-07-SED-63 dup
CERC-64 TC-07-SED-64
CERC-65 TC-07-SED-65
CERC-66 CC-07-SED-66
CERC-67 TC-07-SED-67
CERC-68 TAR-07-SED-68
CERC-69 TC-07-SED-69
CERC-70 MSR-07-SED-70
CERC-71 TAR-07-SED-71
CERC-72 MSR-07-SED-72
CERC-WB-1 West Bearskin control

Bis (2-
ethylhexyl) 
phthalate

Butyl benzyl 
phthalate Capro lactam Carbazole Chrysene

Dibenz (a,h) 
anthracene

Dibenzo 
furan

Diethyl 
phthalate

Dimethyl 
phthalate

<222 <222 26.7 <22.2 <22.2 <22.2 <22.2 <222 <222
<312 1200 <31.2 <31.2 <31.2 <31.2 <31.2 <312 <312
<351 <351 <35.1 <35.1 38.7 <35.1 <35.1 <351 <351
<305 <305 <30.5 140 675 123 43.9 <305 <305
<202 <202 <20.2 <20.2 56.5 <20.2 <20.2 <202 <202
<262 <262 <26.2 <26.2 <26.2 <26.2 <26.2 <262 <262
<258 456 <25.8 <25.8 89.6 <25.8 <25.8 <258 <258
<264 <264 <26.4 <26.4 73.8 <26.4 <26.4 <264 <264
<290 <290 <29.0 <29.0 <29.0 <29.0 <29.0 <290 <290
<394 <394 <39.4 <39.4 <39.4 <39.4 <39.4 <394 <394
<314 <314 <31.4 <31.4 <31.4 <31.4 <31.4 <314 <314
<239 1550 <23.9 <23.9 <23.9 <23.9 <23.9 <239 <239
<289 <289 <28.9 <28.9 <28.9 <28.9 <28.9 <289 <289
<248 <248 <24.8 <24.8 31.3 <24.8 <24.8 <248 <248
<250 <250 <25.0 42.5 221 40.0 <25.0 <250 <250
<246 <246 <24.6 <24.6 <24.6 <24.6 <24.6 <246 <246
<237 <237 <23.7 <23.7 35.1 <23.7 <23.7 <237 <237
<225 <225 <22.5 <22.5 85.9 <22.5 <22.5 <225 <225
<215 <215 <21.5 <21.5 37.0 <21.5 27.6 <215 <215
<207 <207 <20.7 <20.7 <20.7 <20.7 <20.7 <207 <207
304 <277 <27.7 91.0 728 171 44.9 <277 <277
340 <267 <26.7 251 1500 289 135 <267 <267

<460 527 <46.0 <46.0 93.8 <46.0 <46.0 <460 <460
<240 <240 <24.0 <24.0 <24.0 <24.0 <24.0 <240 <240
<209 <209 <20.9 <20.9 <20.9 <20.9 <20.9 <209 <209
<231 <231 <23.1 <23.1 <23.1 <23.1 <23.1 <231 <231
<259 <259 <25.9 <25.9 <25.9 <25.9 <25.9 <259 <259
<218 <218 30.1 <21.8 58.9 26.2 <21.8 <218 <218
220 <210 <21.0 28.9 308 64.2 <21.0 <210 <210

<222 <222 <22.2 48.4 184 44.4 <22.2 <222 <222
<230 <230 <23.0 <23.0 <23.0 <23.0 <23.0 <230 <230
<323 <323 <32.3 <32.3 151 <32.3 <32.3 <323 <323
<215 <215 <21.5 <21.5 <21.5 <21.5 <21.5 <215 <215
<219 407 <21.9 <21.9 <21.9 <21.9 <21.9 <219 <219
<222 <222 <22.2 55.0 237 43.9 28.8 <222 <222
<213 <213 <21.3 <21.3 <21.3 <21.3 <21.3 <213 <213
<209 <209 <20.9 <20.9 <20.9 <20.9 <20.9 <209 <209
<475 <475 <47.5 <47.5 <47.5 <47.5 <47.5 <475 <475
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Appendix G. Concentrations of polycyclic aromatic hydrocarbons (mg/kg dry weight) in TSMD sediments. 
Analyses performed by USEPA Region 6 Laboratories. "R", rejected value; dup, duplicate sample. 

USGS ID Site Description

CERC-01 USR-07-SED-01
CERC-02 USR-07-SED-02
CERC-03 NR-07-SED-03
CERC-04 TAR-07-SED-04
CERC-05 NR-07-SED-05
CERC-06 NR-07-SED-06
CERC-07 USR-07-SED-07
CERC-09 USR-07-SED-09
CERC-10 USR-07-SED-10
CERC-11 USR-07-SED-11
CERC-12 USR-07-SED-12
CERC-13 NR-07-SED-13
CERC-14 SC-07-SED-14
CERC-15 USR-07-SED-15
CERC-158 TC-013
CERC-16 LC-07-SED-16
CERC-17 SC-07-SED-17
CERC-18 CC-07-SED-18
CERC-181 SH-203
CERC-19 MSR-07-SED-19
CERC-19_9 MSR-07-SED-19 dup
CERC-21 TAR-07-SED-21
CERC-22 MSR-07-SED-22
CERC-23 SC-07-SED-23
CERC-104 LC-003
CERC-104_9 LC-003 dup
CERC-25 SC-07-SED-25
CERC-26 USR-07-SED-26
CERC-27 USR-07-SED-27
CERC-28 MSR-07-SED-28
CERC-29 MSR-07-SED-29
CERC-130 SH-004
CERC-32 MSR-07-SED-32
CERC-33 TAR-07-SED-33
CERC-34 TAR-07-SED-34
CERC-35 SC-07-SED-35
CERC-36 NR-07-SED-36
CERC-36_9 NR-07-SED-36 dup
CERC-37 CC-07-SED-37
CERC-38 MSR-07-SED-38

Di-n-butyl 
phthalate

Di-n-octyl 
phthalate

Fluor 
anthene Fluorene

Hexachloro 
benzene

Hexachloro 
butadiene

Hexachloro 
cyclo 

pentadiene
Hexachloro 

ethane

Indeno 
(1,2,3-cd) 

pyrene

<245 <245 <24.5 <24.5 <24.5 <24.5 <24.5 <24.5 <24.5
<260 <260 <26.0 <26.0 <26.0 <26.0 <26.0 <26.0 <26.0
<207 <207 23.5 <20.7 <20.7 <20.7 <82.6 <20.7 <20.7
<233 <233 <23.3 <23.3 <23.3 <23.3 <93.3 <23.3 <23.3
<200 <200 <20.0 <20.0 <20.0 <20.0 <80.1 <20.0 <20.0
<283 <283 123 <28.3 <28.3 <28.3 <113 <28.3 32.8
<348 <348 <34.8 <34.8 <34.8 <34.8 <34.8 <34.8 <34.8
<201 <201 <20.1 <20.1 <20.1 <20.1 <80.2 <20.1 <20.1
<208 <208 <20.8 <20.8 <20.8 <20.8 <20.8 <20.8 <20.8
<256 <256 <25.6 <25.6 <25.6 <25.6 <25.6 <25.6 <25.6
<279 <279 <27.9 <27.9 <27.9 <27.9 <27.9 <27.9 <27.9
<237 <237 <23.7 <23.7 <23.7 <23.7 <94.8 <23.7 <23.7
<332 <332 61.1 <33.2 <33.2 <33.2 <33.2 <33.2 <33.2
<310 <310 80.5 <31.0 <31.0 <31.0 <31.0 <31.0 40.9
<225 <225 39.1 <22.5 <22.5 <22.5 <89.9 <22.5 <22.5
<243 <243 <24.3 <24.3 <24.3 <24.3 <24.3 <24.3 <24.3
<232 <232 72.4 <23.2 <23.2 <23.2 <92.9 <23.2 33.4
<251 <251 167 <25.1 <25.1 <25.1 <100 <25.1 32.1
<291 <291 <29.1 <29.1 <29.1 <29.1 <29.1 <29.1 <29.1
<231 <231 88.1 <23.1 <23.1 <23.1 R <23.1 <23.1
<224 <224 <22.4 <22.4 <22.4 <22.4 R <22.4 <22.4
<228 <228 <22.8 <22.8 <22.8 <22.8 <22.8 <22.8 <22.8
<229 <229 <22.9 <22.9 <22.9 <22.9 <91.7 <22.9 <22.9
<249 <249 <24.9 <24.9 <24.9 <24.9 <24.9 <24.9 <24.9
<229 <229 <22.9 <22.9 <22.9 <22.9 <91.5 <22.9 <22.9
<247 <247 <24.7 <24.7 <24.7 <24.7 <98.8 <24.7 <24.7
<229 <229 47.1 <22.9 <22.9 <22.9 <22.9 <22.9 <22.9
<338 <338 69.0 <33.8 <33.8 <33.8 <33.8 <33.8 <33.8
<371 <371 <37.1 <37.1 <37.1 <37.1 <37.1 <37.1 <37.1
<210 <210 <21.0 <21.0 <21.0 <21.0 <84.0 <21.0 <21.0
<342 <342 74.5 <34.2 <34.2 <34.2 <137 <34.2 41.7
<246 <246 58.1 <24.6 <24.6 <24.6 <98.4 <24.6 46.2
<214 <214 <21.4 <21.4 <21.4 <21.4 <21.4 <21.4 <21.4
<224 <224 74.3 <22.4 <22.4 <22.4 <89.6 <22.4 34.9
<216 <216 556 <21.6 <21.6 <21.6 <86.5 <21.6 243
<256 <256 124 <25.6 <25.6 <25.6 <102 <25.6 64.4
<275 <275 <27.5 <27.5 <27.5 <27.5 <27.5 <27.5 <27.5
<258 <258 <25.8 <25.8 <25.8 <25.8 <25.8 <25.8 <25.8
<261 <261 65.9 <26.1 <26.1 <26.1 <105 <26.1 36.6
<215 <215 202 <21.5 <21.5 <21.5 <86.0 <21.5 47.3
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Appendix G. Concentrations of polycyclic aromatic hydrocarbons (mg/kg dry weight) in TSMD sediments. 
Analyses performed by USEPA Region 6 Laboratories. "R", rejected value; dup, duplicate sample. 

USGS ID Site Description

CERC-39 LC-07-SED-39
CERC-401 TAR-103
CERC-41 MSR-07-SED-41
CERC-42 CC-07-SED-42
CERC-42_9 CC-07-SED-42 dup
CERC-43 TC-07-SED-43
CERC-441 TC-012
CERC-45 USR-07-SED-45
CERC-47 CC-07-SED-47
CERC-48 CC-07-SED-48
CERC-491 SR-604
CERC-50 MSR-07-SED-50
CERC-51 TC-07-SED-51
CERC-52 MSR-07-SED-52
CERC-52 MSR-07-SED-52 dup
CERC-53 CC-07-SED-53
CERC-54 TC-07-SED-54
CERC-55 MSR-07-SED-55
CERC-56 USR-07-SED-56
CERC-57 TAR-07-SED-57
CERC-58 TC-07-SED-58
CERC-58_9 TC-07-SED-58 dup
CERC-59 CC-07-SED-59
CERC-60 TAR-07-SED-60
CERC-61 TAR-07-SED-61
CERC-62 MSR-07-SED-62
CERC-63 CC-07-SED-63
CERC-63_9 CC-07-SED-63 dup
CERC-64 TC-07-SED-64
CERC-65 TC-07-SED-65
CERC-66 CC-07-SED-66
CERC-67 TC-07-SED-67
CERC-68 TAR-07-SED-68
CERC-69 TC-07-SED-69
CERC-70 MSR-07-SED-70
CERC-71 TAR-07-SED-71
CERC-72 MSR-07-SED-72
CERC-WB-1 West Bearskin control

Di-n-butyl 
phthalate

Di-n-octyl 
phthalate

Fluor 
anthene Fluorene

Hexachloro 
benzene

Hexachloro 
butadiene

Hexachloro 
cyclo 

pentadiene
Hexachloro 

ethane

Indeno 
(1,2,3-cd) 

pyrene

<222 <222 <22.2 <22.2 <22.2 <22.2 <22.2 <22.2 <22.2
<312 <312 <31.2 <31.2 <31.2 <31.2 <31.2 <31.2 <31.2
<351 <351 54.1 <35.1 <35.1 <35.1 <141 <35.1 <35.1
<305 <305 997 <30.5 <30.5 <30.5 <122 <30.5 333
<202 <202 57.7 <20.2 <20.2 <20.2 <80.7 <20.2 27.8
<262 <262 <26.2 <26.2 <26.2 <26.2 <26.2 <26.2 <26.2
<258 <258 149 <25.8 <25.8 <25.8 <25.8 <25.8 57.2
<264 <264 99.6 <26.4 <26.4 <26.4 <26.4 <26.4 34.3
<290 <290 <29.0 <29.0 <29.0 <29.0 <116 <29.0 <29.0
<394 <394 <39.4 <39.4 <39.4 <39.4 <158 <39.4 <39.4
<314 <314 <31.4 <31.4 <31.4 <31.4 <31.4 <31.4 <31.4
<239 <239 <23.9 <23.9 <23.9 <23.9 <23.9 <23.9 <23.9
<289 <289 <28.9 <28.9 <28.9 <28.9 <28.9 <28.9 <28.9
<248 <248 42.7 <24.8 <24.8 <24.8 <24.8 <24.8 <24.8
<250 <250 430 <25.0 <25.0 <25.0 <25.0 <25.0 99.0
<246 <246 <24.6 <24.6 <24.6 <24.6 <98.3 <24.6 <24.6
<237 <237 57.0 <23.7 <23.7 <23.7 <94.9 <23.7 <23.7
<225 <225 151 <22.5 <22.5 <22.5 <22.5 <22.5 45.0
<215 <215 <21.5 <21.5 <21.5 <21.5 <21.5 <21.5 <21.5
<207 <207 <20.7 <20.7 <20.7 <20.7 <20.7 <20.7 <20.7
<277 <277 1640 67.7 <27.7 <27.7 <27.7 <27.7 446
<267 <267 3460 269 <26.7 <26.7 <26.7 <26.7 692
<460 <460 150 <46.0 <46.0 <46.0 <184 <46.0 52.4
<240 <240 <24.0 <24.0 <24.0 <24.0 <95.9 <24.0 <24.0
<209 <209 <20.9 <20.9 <20.9 <20.9 <20.9 <20.9 <20.9
<231 <231 <23.1 <23.1 <23.1 <23.1 <92.4 <23.1 <23.1
<259 <259 <25.9 <25.9 <25.9 <25.9 R <77.6 <25.9
<218 <218 27.9 <21.8 <21.8 <21.8 R <21.8 24.0
<210 <210 477 <21.0 <21.0 <21.0 R <21.0 172
<222 <222 373 <22.2 <22.2 <22.2 <22.2 <22.2 116
<230 <230 <23.0 <23.0 <23.0 <23.0 <92.0 <69.0 <23.0
<323 <323 178 <32.3 <32.3 <32.3 <32.3 <32.3 97.0
<215 <215 <21.5 <21.5 <21.5 <21.5 R <21.5 <21.5
<219 <219 <21.9 <21.9 <21.9 <21.9 <87.7 <21.9 <21.9
<222 <222 514 50.1 <22.2 <22.2 <22.2 <22.2 109
<213 <213 <21.3 <21.3 <21.3 <21.3 <85.1 <21.3 <21.3
<209 <209 <20.9 <20.9 <20.9 <20.9 <83.5 <20.9 <20.9
<475 <475 <47.5 <47.5 <47.5 <47.5 <47.5 <47.5 <47.5
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Appendix G. Concentrations of polycyclic aromatic hydrocarbons (mg/kg dry weight) in TSMD sediments. 
Analyses performed by USEPA Region 6 Laboratories. "R", rejected value; dup, duplicate sample. 

USGS ID Site Description

CERC-01 USR-07-SED-01
CERC-02 USR-07-SED-02
CERC-03 NR-07-SED-03
CERC-04 TAR-07-SED-04
CERC-05 NR-07-SED-05
CERC-06 NR-07-SED-06
CERC-07 USR-07-SED-07
CERC-09 USR-07-SED-09
CERC-10 USR-07-SED-10
CERC-11 USR-07-SED-11
CERC-12 USR-07-SED-12
CERC-13 NR-07-SED-13
CERC-14 SC-07-SED-14
CERC-15 USR-07-SED-15
CERC-158 TC-013
CERC-16 LC-07-SED-16
CERC-17 SC-07-SED-17
CERC-18 CC-07-SED-18
CERC-181 SH-203
CERC-19 MSR-07-SED-19
CERC-19_9 MSR-07-SED-19 dup
CERC-21 TAR-07-SED-21
CERC-22 MSR-07-SED-22
CERC-23 SC-07-SED-23
CERC-104 LC-003
CERC-104_9 LC-003 dup
CERC-25 SC-07-SED-25
CERC-26 USR-07-SED-26
CERC-27 USR-07-SED-27
CERC-28 MSR-07-SED-28
CERC-29 MSR-07-SED-29
CERC-130 SH-004
CERC-32 MSR-07-SED-32
CERC-33 TAR-07-SED-33
CERC-34 TAR-07-SED-34
CERC-35 SC-07-SED-35
CERC-36 NR-07-SED-36
CERC-36_9 NR-07-SED-36 dup
CERC-37 CC-07-SED-37
CERC-38 MSR-07-SED-38

Iso phorone Naph thalene
Nitro 

benzene
N-Nitrosodi-n-
propylamine

N-Nitro 
sodiphenyl 

amine
Pentachloro 

phenol
Phen 

anthrene Phenol Pyrene

<24.5 <24.5 <24.5 <24.5 <24.5 <24.5 25.0 <24.5 <24.5
<26.0 <26.0 <26.0 <26.0 <26.0 <26.0 <26.0 <26.0 <26.0
<20.7 <20.7 <20.7 <20.7 <20.7 <41.3 47.5 <20.7 41.3
<23.3 <23.3 <23.3 <23.3 <23.3 <46.7 <23.3 <23.3 <23.3
<20.0 <20.0 <20.0 <20.0 <20.0 <40.1 80.5 <20.0 <20.0
<28.3 <28.3 <28.3 <28.3 <28.3 <56.5 82.0 <28.3 136
<34.8 <34.8 <34.8 <34.8 <34.8 <34.8 <34.8 <34.8 <34.8
<20.1 <20.1 <20.1 <20.1 <20.1 <40.1 <20.1 <20.1 <20.1
<20.8 <20.8 <20.8 <20.8 <20.8 <20.8 <20.8 <20.8 <20.8
<25.6 <25.6 <25.6 <25.6 <25.6 <25.6 <25.6 <25.6 <25.6
<27.9 <27.9 <27.9 <27.9 <27.9 <27.9 <27.9 <27.9 <27.9
<23.7 <23.7 <23.7 <23.7 <23.7 <47.4 <23.7 <23.7 <23.7
<33.2 <33.2 <33.2 <33.2 <33.2 <33.2 <33.2 <33.2 53.8
<31.0 <31.0 <31.0 <31.0 <31.0 <31.0 <31.0 <31.0 65.0
<22.5 <22.5 <22.5 <22.5 <22.5 <45.0 <22.5 <22.5 47.2
<24.3 <24.3 <24.3 <24.3 <24.3 <24.3 <24.3 <24.3 <24.3
<23.2 <23.2 <23.2 <23.2 <23.2 <46.4 27.9 <23.2 72.9
<25.1 <25.1 <25.1 <25.1 <25.1 <50.1 146 <25.1 194
<29.1 <29.1 <29.1 <29.1 <29.1 <29.1 <29.1 <29.1 <29.1
<23.1 <23.1 <23.1 <23.1 <23.1 <23.1 78.4 <23.1 58.5
<22.4 <22.4 <22.4 <22.4 <22.4 <22.4 66.4 <22.4 <22.4
<22.8 <22.8 <22.8 <22.8 <22.8 <22.8 <22.8 <22.8 <22.8
<22.9 <22.9 <22.9 <22.9 <22.9 <45.9 30.7 <22.9 <22.9
<24.9 <24.9 <24.9 <24.9 <24.9 <24.9 <24.9 <24.9 <24.9
<22.9 <22.9 <22.9 <22.9 <22.9 <45.7 <22.9 <22.9 <22.9
<24.7 <24.7 <24.7 <24.7 <24.7 <49.4 <24.7 <24.7 <24.7
<22.9 <22.9 <22.9 <22.9 <22.9 <22.9 22.9 <22.9 79.1
<33.8 <33.8 <33.8 <33.8 <33.8 <33.8 <33.8 <33.8 58.2
<37.1 <37.1 <37.1 <37.1 <37.1 <37.1 <37.1 <37.1 <37.1
<21.0 <21.0 <21.0 <21.0 <21.0 <42.0 <21.0 <21.0 <21.0
<34.2 <34.2 <34.2 <34.2 <34.2 <68.4 40.3 <34.2 74.5
<24.6 <24.6 <24.6 <24.6 <24.6 <49.2 40.8 <24.6 86.6
<21.4 <21.4 <21.4 <21.4 <21.4 <21.4 56.9 <21.4 <21.4
<22.4 <22.4 <22.4 <22.4 <22.4 <44.8 31.8 <22.4 75.2
<21.6 <21.6 <21.6 <21.6 <21.6 <43.3 297 <21.6 683
<25.6 <25.6 <25.6 <25.6 <25.6 <51.1 37.8 <25.6 126
<27.5 <27.5 <27.5 <27.5 <27.5 <27.5 <27.5 <27.5 <27.5
<25.8 <25.8 <25.8 <25.8 <25.8 <25.8 <25.8 <25.8 <25.8
<26.1 <26.1 <26.1 <26.1 <26.1 <52.3 32.4 <26.1 78.4
<21.5 32.2 <21.5 <21.5 <21.5 <43.0 258 <21.5 201
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Appendix G. Concentrations of polycyclic aromatic hydrocarbons (mg/kg dry weight) in TSMD sediments. 
Analyses performed by USEPA Region 6 Laboratories. "R", rejected value; dup, duplicate sample. 

USGS ID Site Description

CERC-39 LC-07-SED-39
CERC-401 TAR-103
CERC-41 MSR-07-SED-41
CERC-42 CC-07-SED-42
CERC-42_9 CC-07-SED-42 dup
CERC-43 TC-07-SED-43
CERC-441 TC-012
CERC-45 USR-07-SED-45
CERC-47 CC-07-SED-47
CERC-48 CC-07-SED-48
CERC-491 SR-604
CERC-50 MSR-07-SED-50
CERC-51 TC-07-SED-51
CERC-52 MSR-07-SED-52
CERC-52 MSR-07-SED-52 dup
CERC-53 CC-07-SED-53
CERC-54 TC-07-SED-54
CERC-55 MSR-07-SED-55
CERC-56 USR-07-SED-56
CERC-57 TAR-07-SED-57
CERC-58 TC-07-SED-58
CERC-58_9 TC-07-SED-58 dup
CERC-59 CC-07-SED-59
CERC-60 TAR-07-SED-60
CERC-61 TAR-07-SED-61
CERC-62 MSR-07-SED-62
CERC-63 CC-07-SED-63
CERC-63_9 CC-07-SED-63 dup
CERC-64 TC-07-SED-64
CERC-65 TC-07-SED-65
CERC-66 CC-07-SED-66
CERC-67 TC-07-SED-67
CERC-68 TAR-07-SED-68
CERC-69 TC-07-SED-69
CERC-70 MSR-07-SED-70
CERC-71 TAR-07-SED-71
CERC-72 MSR-07-SED-72
CERC-WB-1 West Bearskin control

Iso phorone Naph thalene
Nitro 

benzene
N-Nitrosodi-n-
propylamine

N-Nitro 
sodiphenyl 

amine
Pentachloro 

phenol
Phen 

anthrene Phenol Pyrene

<22.2 <22.2 <22.2 <22.2 <22.2 <22.2 <22.2 <22.2 <22.2
<31.2 <31.2 <31.2 <31.2 <31.2 <31.2 <31.2 <31.2 <31.2
<35.1 <35.1 <35.1 <35.1 <35.1 <70.3 <35.1 <35.1 56.2
<30.5 <30.5 <30.5 <30.5 <30.5 <61.0 808 <30.5 915
<20.2 <20.2 <20.2 <20.2 <20.2 <40.4 22.6 <20.2 63.4
<26.2 <26.2 <26.2 <26.2 <26.2 <26.2 <26.2 <26.2 <26.2
<25.8 <25.8 <25.8 <25.8 <25.8 <25.8 57.7 <25.8 143
<26.4 <26.4 <26.4 <26.4 <26.4 <26.4 36.9 <26.4 88.5
<29.0 <29.0 <29.0 <29.0 <29.0 <57.9 <29.0 <29.0 <29.0
<39.4 <39.4 <39.4 <39.4 <39.4 <78.8 <39.4 <39.4 <39.4
<31.4 <31.4 <31.4 <31.4 <31.4 <31.4 <31.4 <31.4 <31.4
<23.9 <23.9 <23.9 <23.9 <23.9 <23.9 <23.9 <23.9 <23.9
<28.9 <28.9 <28.9 <28.9 <28.9 <28.9 <28.9 <28.9 <28.9
<24.8 <24.8 <24.8 <24.8 <24.8 <24.8 <24.8 <24.8 39.7
<25.0 <25.0 <25.0 <25.0 <25.0 <25.0 313 <25.0 381
<24.6 <24.6 <24.6 <24.6 <24.6 <49.2 <24.6 <24.6 <24.6
<23.7 <23.7 <23.7 <23.7 <23.7 <47.5 30.9 <23.7 54.1
<22.5 <22.5 <22.5 <22.5 <22.5 <22.5 75.5 <22.5 141
<21.5 <21.5 <21.5 <21.5 <21.5 <21.5 131 <21.5 22.8
<20.7 <20.7 <20.7 <20.7 <20.7 <20.7 <20.7 <20.7 <20.7
<27.7 41.6 <27.7 <27.7 <27.7 <27.7 691 <27.7 1350
<26.7 34.1 <26.7 <26.7 <26.7 <26.7 2480 <26.7 2670
<46.0 <46.0 <46.0 <46.0 <46.0 <92.0 114 <46.0 146
<24.0 <24.0 <24.0 <24.0 <24.0 <47.9 <24.0 <24.0 <24.0
<20.9 <20.9 <20.9 <20.9 <20.9 <20.9 <20.9 <20.9 <20.9
<23.1 <23.1 <23.1 <23.1 <23.1 <46.2 29.6 <23.1 <23.1
<25.9 <25.9 <25.9 <25.9 <25.9 <51.7 47.1 <25.9 <25.9
<21.8 <21.8 <21.8 <21.8 <21.8 <43.6 54.5 <21.8 38.0
<21.0 <21.0 <21.0 <21.0 <21.0 <41.9 222 <21.0 557
<22.2 <22.2 <22.2 <22.2 <22.2 <22.2 202 <22.2 361
<23.0 <23.0 <23.0 <23.0 <23.0 <46.0 <23.0 <23.0 <23.0
<32.3 <32.3 <32.3 <32.3 <32.3 <32.3 86.0 <32.3 219
<21.5 <21.5 <21.5 <21.5 <21.5 <42.9 <21.5 <21.5 <21.5
<21.9 <21.9 <21.9 <21.9 <21.9 <43.8 <21.9 <21.9 <21.9
<22.2 <22.2 <22.2 <22.2 <22.2 <22.2 445 <22.2 467
<21.3 <21.3 <21.3 <21.3 <21.3 <42.6 <21.3 <21.3 <21.3
<20.9 <20.9 <20.9 <20.9 <20.9 <41.7 <20.9 <20.9 <20.9
<47.5 <47.5 <47.5 <47.5 <47.5 <47.5 <47.5 <47.5 <47.5
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Appendix H. Concentrations of PCBs and pesticides in TSMD sediments.
Concentrations in micrograms per kilogram dry weight. Analyses performed by USEPA Region 7 Laboratories. dup, duplicate sample.

USGS ID Location Description
Aroclor 

1016
Aroclor 

1221
Aroclor 

1232
Aroclor 

1242
Aroclor 

1248
Aroclor 

1254
Aroclor 

1260
Aroclor 

1262
Aroclor 

1268 A-BHC
CERC-01 USR-07-SED-01 <51 <51 <51 <51 <51 <51 <51 <51 <51 <2.6
CERC-02 USR-07-SED-02 <53 <53 <53 <53 <53 <53 <53 <53 <53 <2.7
CERC-03 NR-07-SED-03 <40 <40 <40 <40 <40 <40 <40 <40 <40 <2.0
CERC-04 TAR-07-SED-04 <43 <43 <43 <43 <43 <43 <43 <43 <43 <2.2
CERC-05 NR-07-SED-05 <41 <41 <41 <41 <41 <41 <41 <41 <41 <2.1
CERC-06 NR-07-SED-06 <41 <41 <41 <41 <41 <41 <41 <41 <41 <2.1
CERC-07 USR-07-SED-07 <70 <70 <70 <70 <70 <70 <70 <70 <70 <3.6
CERC-09 USR-07-SED-09 <41 <41 <41 <41 <41 <41 <41 <41 <41 <2.1
CERC-10 USR-07-SED-10 <40 <40 <40 <40 <40 <40 <40 <40 <40 <2.1
CERC-104 LC-003 <45 <45 <45 <45 <45 <45 <45 <45 <45 <2.3
CERC-104_9 LC-003 dup <45 <45 <45 <45 <45 <45 <45 <45 <45 <2.3
CERC-11 USR-07-SED-11 <50 <50 <50 <50 <50 <50 <50 <50 <50 <2.6
CERC-12 USR-07-SED-12 <50 <50 <50 <50 <50 <50 <50 <50 <50 <2.6
CERC-13 NR-07-SED-13 <46 <46 <46 <46 <46 <46 <46 <46 <46 <2.4
CERC-130 SH-004 <41 <41 <41 <41 <41 <41 <41 <41 <41 <2.1
CERC-14 SC-07-SED-14 <56 <56 <56 <56 <56 <56 <56 <56 <56 <2.9
CERC-15 USR-07-SED-15 <56 <56 <56 <56 <56 <56 <56 <56 <56 <2.9
CERC-158 TC-013 <43 <43 <43 <43 <43 <43 <43 <43 <43 <2.2
CERC-16 LC-07-SED-16 <56 <56 <56 <56 <56 <56 <56 <56 <56 <2.9
CERC-17 SC-07-SED-17 <45 <45 <45 <45 <45 <45 <45 <45 <45 <2.3
CERC-18 CC-07-SED-18 <51 <51 <51 <51 <51 <51 <51 <51 <51 <2.6
CERC-181 SH-203 <51 <51 <51 <51 <51 <51 <51 <51 <51 <2.6
CERC-19 MSR-07-SED-19 <43 <43 <43 <43 <43 <43 <43 <43 <43 <2.2
CERC-19_9 MSR-07-SED-19 dup <77 <77 <77 <77 <77 <77 <77 <77 <77 <3.9
CERC-21 TAR-07-SED-21 <48 <48 <48 <48 <48 <48 <48 <48 <48 <2.5
CERC-22 MSR-07-SED-22 <41 <41 <41 <41 <41 <41 <41 <41 <41 <2.1
CERC-23 SC-07-SED-23 <43 <43 <43 <43 <43 <43 <43 <43 <43 <2.2
CERC-25 SC-07-SED-25 <49 <49 <49 <49 <49 <49 <49 <49 <49 <2.5
CERC-26 USR-07-SED-26 <65 <65 <65 <65 <65 <65 <65 <65 <65 <3.4
CERC-27 USR-07-SED-27 <45 <45 <45 <45 <45 <45 <45 <45 <45 <2.3
CERC-28 MSR-07-SED-28 <46 <46 <46 <46 <46 <46 <46 <46 <46 <2.3
CERC-29 MSR-07-SED-29 <63 <63 <63 <63 <63 <63 <63 <63 <63 <3.3
CERC-32 MSR-07-SED-32 <50 <50 <50 <50 <50 <50 <50 <50 <50 <2.6
CERC-33 TAR-07-SED-33 <46 <46 <46 <46 <46 <46 <46 <46 <46 <2.4
CERC-34 TAR-07-SED-34 <50 <50 <50 <50 <50 <50 <50 <50 <50 <2.6
CERC-35 SC-07-SED-35 <48 <48 <48 <48 <48 <48 <48 <48 <48 <2.5
CERC-36 NR-07-SED-36 <52 <52 <52 <52 <52 <52 <52 <52 <52 <2.7
CERC-36_9 NR-07-SED-36 dup <54 <54 <54 <54 <54 <54 <54 <54 <54 <2.8
CERC-37 CC-07-SED-37 <55 <55 <55 <55 <55 <55 <55 <55 <55 <2.8
CERC-38 MSR-07-SED-38 <42 <42 <42 <42 <42 <42 <42 <42 <42 <2.2
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Appendix H. Concentrations of PCBs and pesticides in TSMD sediments.
Concentrations in micrograms per kilogram dry weight. Analyses performed by USEPA Region 7 Laboratories. dup, duplicate sample.

USGS ID Location Description
Aroclor 

1016
Aroclor 

1221
Aroclor 

1232
Aroclor 

1242
Aroclor 

1248
Aroclor 

1254
Aroclor 

1260
Aroclor 

1262
Aroclor 

1268 A-BHC
CERC-39 LC-07-SED-39 <50 <50 <50 <50 <50 <50 <50 <50 <50 <2.6
CERC-401 TAR-103 <44 <44 <44 <44 <44 <44 <44 <44 <44 <2.3
CERC-41 MSR-07-SED-41 <66 <66 <66 <66 <66 <66 <66 <66 <66 <3.4
CERC-42 CC-07-SED-42 <44 <44 <44 <44 <44 <44 <44 <44 <44 <2.3
CERC-42_9 CC-07-SED-42 dup <58 <58 <58 <58 <58 <58 <58 <58 <58 <3.0
CERC-43 TC-07-SED-43 <50 <50 <50 <50 <50 <50 <50 <50 <50 <2.6
CERC-441 TC-012 <45 <45 <45 <45 <45 <45 <45 <45 <45 <2.3
CERC-45 USR-07-SED-45 <50 <50 <50 <50 <50 <50 <50 <50 <50 <2.6
CERC-47 CC-07-SED-47 <55 <55 <55 <55 <55 <55 <55 <55 <55 <2.8
CERC-48 CC-07-SED-48 <73 <73 <73 <73 <73 <73 <73 <73 <73 <3.8
CERC-491 SR-604 <48 <48 <48 <48 <48 <48 <48 <48 <48 <2.4
CERC-50 MSR-07-SED-50 <45 <45 <45 <45 <45 <45 <45 <45 <45 <2.3
CERC-51 TC-07-SED-51 <57 <57 <57 <57 <57 <57 <57 <57 <57 <2.9
CERC-52 MSR-07-SED-52 <51 <51 <51 <51 <51 <51 <51 <51 <51 <2.6
CERC-52_9 MSR-07-SED-52 dup <52 <52 <52 <52 <52 <52 <52 <52 <52 <2.7
CERC-53 CC-07-SED-53 <46 <46 <46 <46 <46 <46 <46 <46 <46 <2.4
CERC-54 TC-07-SED-54 <46 <46 <46 <46 <46 <46 <46 <46 <46 <2.4
CERC-55 MSR-07-SED-55 <50 <50 <50 <50 <50 <50 <50 <50 <50 <2.6
CERC-56 USR-07-SED-56 <48 <48 <48 <48 <48 <48 <48 <48 <48 <2.5
CERC-57 TAR-07-SED-57 <46 <46 <46 <46 <46 <46 <46 <46 <46 <2.3
CERC-58 TC-07-SED-58 <50 <50 <50 <50 <50 <50 <50 <50 <50 <2.6
CERC-58_9 TC-07-SED-58 dup <50 <50 <50 <50 <50 <50 <50 <50 <50 <2.6
CERC-59 CC-07-SED-59 <68 <68 <68 <68 <68 <68 <68 <68 <68 <3.5
CERC-60 TAR-07-SED-60 <47 <47 <47 <47 <47 <47 <47 <47 <47 <2.4
CERC-61 TAR-07-SED-61 <51 <51 <51 <51 <51 <51 <51 <51 <51 <2.6
CERC-62 MSR-07-SED-62 <40 <40 <40 <40 <40 <40 <40 <40 <40 <2.1
CERC-63 CC-07-SED-63 <43 <43 <43 <43 <43 <43 <43 <43 <43 <2.2
CERC-63_9 CC-07-SED-63 dup <42 <42 <42 <42 <42 <42 <42 <42 <42 <2.2
CERC-64 TC-07-SED-64 <42 <42 <42 <42 <42 <42 <42 <42 <42 <2.2
CERC-65 TC-07-SED-65 <46 <46 <46 <46 <46 <46 <46 <46 <46 <2.3
CERC-66 CC-07-SED-66 <43 <43 <43 <43 <43 <43 <43 <43 <43 <2.2
CERC-67 TC-07-SED-67 <55 <55 <55 <55 <55 <55 <55 <55 <55 <2.8
CERC-68 TAR-07-SED-68 <39 <39 <39 <39 <39 <39 <39 <39 <39 <2.0
CERC-69 TC-07-SED-69 <43 <43 <43 <43 <43 <43 <43 <43 <43 <2.2
CERC-70 MSR-07-SED-70 <62 <62 <62 <62 <62 <62 <62 <62 <62 <3.2
CERC-71 TAR-07-SED-71 <41 <41 <41 <41 <41 <41 <41 <41 <41 <2.1
CERC-72 MSR-07-SED-72 <41 <41 <41 <41 <41 <41 <41 <41 <41 <2.1
CERC-control West Bearskin control <68 <68 <68 <68 <68 <68 <68 <68 <68 <3.5
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Appendix H. Concentrations of PCBs and pesticides in TSMD sediments.
Concentrations in micrograms per kilogram dry weight. Analyses performed by USEPA Region 7 Laboratories. dup, duplicate sample.

USGS ID Location Description
CERC-01 USR-07-SED-01
CERC-02 USR-07-SED-02
CERC-03 NR-07-SED-03
CERC-04 TAR-07-SED-04 
CERC-05 NR-07-SED-05
CERC-06 NR-07-SED-06
CERC-07 USR-07-SED-07
CERC-09 USR-07-SED-09
CERC-10 USR-07-SED-10
CERC-104 LC-003
CERC-104_9 LC-003 dup
CERC-11 USR-07-SED-11
CERC-12 USR-07-SED-12
CERC-13 NR-07-SED-13
CERC-130 SH-004
CERC-14 SC-07-SED-14
CERC-15 USR-07-SED-15
CERC-158 TC-013
CERC-16 LC-07-SED-16
CERC-17 SC-07-SED-17
CERC-18 CC-07-SED-18
CERC-181 SH-203
CERC-19 MSR-07-SED-19
CERC-19_9 MSR-07-SED-19 dup
CERC-21 TAR-07-SED-21
CERC-22 MSR-07-SED-22
CERC-23 SC-07-SED-23
CERC-25 SC-07-SED-25
CERC-26 USR-07-SED-26
CERC-27 USR-07-SED-27
CERC-28 MSR-07-SED-28
CERC-29 MSR-07-SED-29
CERC-32 MSR-07-SED-32
CERC-33 TAR-07-SED-33
CERC-34 TAR-07-SED-34
CERC-35 SC-07-SED-35
CERC-36 NR-07-SED-36
CERC-36_9 NR-07-SED-36 dup
CERC-37 CC-07-SED-37
CERC-38 MSR-07-SED-38

B-BHC D-BHC G-BHC Aldrin Dieldrin Endrin
Endrin 

Aldehyde
Endrin 
Ketone

Cis-
Chlordane

Trans-
Chlordane

<2.6 <2.6 <2.6 <2.6 <5.1 <5.1 <5.1 <5.1 <2.6 <2.6
<2.7 <2.7 <2.7 <2.7 <5.3 <5.3 <5.3 <5.3 <2.7 <2.7
<2.0 <2.0 <2.0 <2.0 <4.0 <4.0 <4.0 <4.0 <2.0 <2.0
<2.2 <2.2 <2.2 <2.2 <4.3 <4.3 <4.3 <4.3 <2.2 <2.2
<2.1 <2.1 <2.1 <2.1 <4.1 <4.1 <4.1 <4.1 <2.1 <2.1
<2.1 <2.1 <2.1 <2.1 <4.2 <4.2 <4.2 <4.2 <2.1 <2.1
<3.6 <3.6 <3.6 <3.6 <7.0 <7.0 <7.0 <7.0 <3.6 <3.6
<2.1 <2.1 <2.1 <2.1 <4.1 <4.1 <4.1 <4.1 <2.1 <2.1
<2.1 <2.1 <2.1 <2.1 <4.0 <4.0 <4.0 <4.0 <2.1 <2.1
<2.3 <2.3 <2.3 <2.3 <4.5 <4.5 <4.5 <4.5 <2.3 <2.3
<2.3 <2.3 <2.3 <2.3 <4.4 <4.4 <4.4 <4.4 <2.3 <2.3
<2.6 <2.6 <2.6 <2.6 <5.0 <5.0 <5.0 <5.0 <2.6 <2.6
<2.6 <2.6 <2.6 <2.6 <5.0 <5.0 <5.0 <5.0 <2.6 <2.6
<2.4 <2.4 <2.4 <2.4 <4.6 <4.6 <4.6 <4.6 <2.4 <2.4
<2.1 <2.1 <2.1 <2.1 <4.1 <4.1 <4.1 <4.1 <2.1 <2.1
<2.9 <2.9 <2.9 <2.9 <5.6 <5.6 <5.6 <5.6 <2.9 <2.9
<2.9 <2.9 <2.9 <2.9 <5.6 <5.6 <5.6 <5.6 <2.9 <2.9
<2.2 <2.2 <2.2 <2.2 <4.3 <4.3 <4.3 <4.3 <2.2 <2.2
<2.9 <2.9 <2.9 <2.9 <5.6 <5.6 <5.6 <5.6 <2.9 <2.9
<2.3 <2.3 <2.3 <2.3 <4.5 <4.5 <4.5 <4.5 <2.3 <2.3
<2.6 <2.6 <2.6 <2.6 <5.0 <5.0 <5.0 <5.0 <2.6 <2.6
<2.6 <2.6 <2.6 <2.6 <5.1 <5.1 <5.1 <5.1 <2.6 <2.6
<2.2 <2.2 <2.2 <2.2 <4.3 <4.3 <4.3 <4.3 <2.2 <2.2
<3.9 <3.9 <3.9 <3.9 <7.6 <7.6 <7.6 <7.6 <3.9 <3.9
<2.5 <2.5 <2.5 <2.5 <4.8 <4.8 <4.8 <4.8 <2.5 <2.5
<2.1 <2.1 <2.1 <2.1 <4.1 <4.1 <4.1 <4.1 <2.1 <2.1
<2.2 <2.2 <2.2 <2.2 <4.3 <4.3 <4.3 <4.3 <2.2 <2.2
<2.5 <2.5 <2.5 <2.5 <4.9 <4.9 <4.9 <4.9 <2.5 <2.5
<3.4 <3.4 <3.4 <3.4 <6.6 <6.6 <6.6 <6.6 <3.4 <3.4
<2.3 <2.3 <2.3 <2.3 <4.5 <4.5 <4.5 <4.5 <2.3 <2.3
<2.3 <2.3 <2.3 <2.3 <4.5 <4.5 <4.5 <4.5 <2.3 <2.3
<3.3 <3.3 <3.3 <3.3 <6.3 <6.3 <6.3 <6.3 <3.3 <3.3
<2.6 <2.6 <2.6 <2.6 <5.0 <5.0 <5.0 <5.0 <2.6 <2.6
<2.4 <2.4 <2.4 <2.4 <4.6 <4.6 <4.6 <4.6 <2.4 <2.4
<2.6 <2.6 <2.6 <2.6 <5.0 <5.0 <5.0 <5.0 <2.6 <2.6
<2.5 <2.5 <2.5 <2.5 <4.8 <4.8 <4.8 <4.8 <2.5 <2.5
<2.7 <2.7 <2.7 <2.7 <5.2 <5.2 <5.2 <5.2 <2.7 <2.7
<2.8 <2.8 <2.8 <2.8 <5.4 <5.4 <5.4 <5.4 <2.8 <2.8
<2.8 <2.8 <2.8 <2.8 <5.5 <5.5 <5.5 <5.5 <2.8 <2.8
<2.2 <2.2 <2.2 <2.2 <4.2 <4.2 <4.2 <4.2 <2.2 <2.2
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Appendix H. Concentrations of PCBs and pesticides in TSMD sediments.
Concentrations in micrograms per kilogram dry weight. Analyses performed by USEPA Region 7 Laboratories. dup, duplicate sample.

USGS ID Location Description
CERC-39 LC-07-SED-39
CERC-401 TAR-103
CERC-41 MSR-07-SED-41
CERC-42 CC-07-SED-42
CERC-42_9 CC-07-SED-42 dup
CERC-43 TC-07-SED-43
CERC-441 TC-012
CERC-45 USR-07-SED-45
CERC-47 CC-07-SED-47
CERC-48 CC-07-SED-48
CERC-491 SR-604
CERC-50 MSR-07-SED-50
CERC-51 TC-07-SED-51
CERC-52 MSR-07-SED-52
CERC-52_9 MSR-07-SED-52 dup
CERC-53 CC-07-SED-53
CERC-54 TC-07-SED-54
CERC-55 MSR-07-SED-55
CERC-56 USR-07-SED-56
CERC-57 TAR-07-SED-57
CERC-58 TC-07-SED-58
CERC-58_9 TC-07-SED-58 dup
CERC-59 CC-07-SED-59
CERC-60 TAR-07-SED-60
CERC-61 TAR-07-SED-61
CERC-62 MSR-07-SED-62
CERC-63 CC-07-SED-63
CERC-63_9 CC-07-SED-63 dup
CERC-64 TC-07-SED-64
CERC-65 TC-07-SED-65
CERC-66 CC-07-SED-66
CERC-67 TC-07-SED-67
CERC-68 TAR-07-SED-68
CERC-69 TC-07-SED-69
CERC-70 MSR-07-SED-70
CERC-71 TAR-07-SED-71
CERC-72 MSR-07-SED-72
CERC-control West Bearskin control

B-BHC D-BHC G-BHC Aldrin Dieldrin Endrin
Endrin 

Aldehyde
Endrin 
Ketone

Cis-
Chlordane

Trans-
Chlordane

<2.6 <2.6 <2.6 <2.6 <5.0 <5.0 <5.0 <5.0 <2.6 <2.6
<2.3 <2.3 <2.3 <2.3 <4.4 <4.4 <4.4 <4.4 <2.3 <2.3
<3.4 <3.4 <3.4 <3.4 <6.5 <6.5 <6.5 <6.5 <3.4 <3.4
<2.3 <2.3 <2.3 <2.3 <4.4 <4.4 <4.4 <4.4 <2.3 <2.3
<3.0 <3.0 <3.0 <3.0 <5.8 <5.8 <5.8 <5.8 <3.0 <3.0
<2.6 <2.6 <2.6 <2.6 <5.0 <5.0 <5.0 <5.0 <2.6 <2.6
<2.3 <2.3 <2.3 <2.3 <4.4 <4.4 <4.4 <4.4 <2.3 <2.3
<2.6 <2.6 <2.6 <2.6 <5.0 <5.0 <5.0 <5.0 <2.6 <2.6
<2.8 <2.8 <2.8 <2.8 <5.5 <5.5 <5.5 <5.5 <2.8 <2.8
<3.8 <3.8 <3.8 <3.8 <7.3 <7.3 <7.3 <7.3 <3.8 <3.8
<2.4 <2.4 <2.4 <2.4 <4.8 <4.8 <2.4 <2.4 <2.4 <2.4
<2.3 <2.3 <2.3 <2.3 <4.5 <4.5 <4.5 <4.5 <2.3 <2.3
<2.9 <2.9 <2.9 <2.9 <5.6 <5.6 <5.6 <5.6 <2.9 <2.9
<2.6 <2.6 <2.6 <2.6 <5.1 <5.1 <5.1 <5.1 <2.6 <2.6
<2.7 <2.7 <2.7 <2.7 <5.2 <5.2 <5.2 <5.2 <2.7 <2.7
<2.4 <2.4 <2.4 <2.4 <4.6 <4.6 <4.6 <4.6 <2.4 <2.4
<2.4 <2.4 <2.4 <2.4 <4.6 <4.6 <4.6 <4.6 <2.4 <2.4
<2.6 <2.6 <2.6 <2.6 <5.0 <5.0 <5.0 <5.0 <2.6 <2.6
<2.5 <2.5 <2.5 <2.5 <4.8 <4.8 <4.8 <4.8 <2.5 <2.5
<2.3 <2.3 <2.3 <2.3 <4.5 <4.5 <4.5 <4.5 <2.3 <2.3
<2.6 <2.6 <2.6 <2.6 <5.1 <5.1 <5.1 <5.1 <2.6 <2.6
<2.6 <2.6 <2.6 <2.6 <5.1 <5.1 <5.1 <5.1 <2.6 <2.6
<3.5 <3.5 <3.5 <3.5 <6.8 <6.8 <6.8 <6.8 <3.5 <3.5
<2.4 <2.4 <2.4 <2.4 <4.7 <4.7 <4.7 <4.7 <2.4 <2.4
<2.6 <2.6 <2.6 <2.6 <5.0 <5.0 <5.0 <5.0 <2.6 <2.6
<2.1 <2.1 <2.1 <2.1 <4.0 <4.0 <4.0 <4.0 <2.1 <2.1
<2.2 <2.2 <2.2 <2.2 <4.2 <4.2 <4.2 <4.2 <2.2 <2.2
<2.2 <2.2 <2.2 <2.2 <4.2 <4.2 <4.2 <4.2 <2.2 <2.2
<2.2 <2.2 <2.2 <2.2 <4.2 <4.2 <4.2 <4.2 <2.2 <2.2
<2.3 <2.3 <2.3 <2.3 <4.6 <4.6 <4.6 <4.6 <2.3 <2.3
<2.2 <2.2 <2.2 <2.2 <4.3 <4.3 <4.3 <4.3 <2.2 <2.2
<2.8 <2.8 <2.8 <2.8 <5.5 <5.5 <5.5 <5.5 <2.8 <2.8
<2.0 <2.0 <2.0 <2.0 <3.9 <3.9 <3.9 <3.9 <2.0 <2.0
<2.2 <2.2 <2.2 <2.2 <4.3 <4.3 <4.3 <4.3 <2.2 <2.2
<3.2 <3.2 <3.2 <3.2 <6.2 <6.2 <6.2 <6.2 <3.2 <3.2
<2.1 <2.1 <2.1 <2.1 <4.1 <4.1 <4.1 <4.1 <2.1 <2.1
<2.1 <2.1 <2.1 <2.1 <4.1 <4.1 <4.1 <4.1 <2.1 <2.1
<3.5 <3.5 <3.5 <3.5 <6.8 <6.8 <6.8 <6.8 <3.5 <3.5
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Appendix H. Concentrations of PCBs and pesticides in TSMD sediments.
Concentrations in micrograms per kilogram dry weight. Analyses performed by USEPA Region 7 Laboratories. dup, duplicate sample.

USGS ID Location Description
CERC-01 USR-07-SED-01
CERC-02 USR-07-SED-02
CERC-03 NR-07-SED-03
CERC-04 TAR-07-SED-04 
CERC-05 NR-07-SED-05
CERC-06 NR-07-SED-06
CERC-07 USR-07-SED-07
CERC-09 USR-07-SED-09
CERC-10 USR-07-SED-10
CERC-104 LC-003
CERC-104_9 LC-003 dup
CERC-11 USR-07-SED-11
CERC-12 USR-07-SED-12
CERC-13 NR-07-SED-13
CERC-130 SH-004
CERC-14 SC-07-SED-14
CERC-15 USR-07-SED-15
CERC-158 TC-013
CERC-16 LC-07-SED-16
CERC-17 SC-07-SED-17
CERC-18 CC-07-SED-18
CERC-181 SH-203
CERC-19 MSR-07-SED-19
CERC-19_9 MSR-07-SED-19 dup
CERC-21 TAR-07-SED-21
CERC-22 MSR-07-SED-22
CERC-23 SC-07-SED-23
CERC-25 SC-07-SED-25
CERC-26 USR-07-SED-26
CERC-27 USR-07-SED-27
CERC-28 MSR-07-SED-28
CERC-29 MSR-07-SED-29
CERC-32 MSR-07-SED-32
CERC-33 TAR-07-SED-33
CERC-34 TAR-07-SED-34
CERC-35 SC-07-SED-35
CERC-36 NR-07-SED-36
CERC-36_9 NR-07-SED-36 dup
CERC-37 CC-07-SED-37
CERC-38 MSR-07-SED-38

Toxaphene
Endosulfan 

I
Endosulfan 

II
Endosulfan 

Sulfate Heptachlor
Heptachlor 

Epoxide p,p'-DDD p,p'-DDE p,p'-DDT
p,p'-Methoxy-

chlor
<260 <2.6 <5.1 <5.1 <2.6 <2.6 <5.1 <5.1 <5.1 <26
<270 <2.7 <5.3 <5.3 <2.7 <2.7 <5.3 <5.3 <5.3 <27
<200 <2.0 <4.0 <4.0 <2.0 <2.0 <4.0 <4.0 <4.0 <20
<220 <2.2 <4.3 <4.3 <2.2 <2.2 <4.3 <4.3 <4.3 <22
<210 <2.1 <4.1 <4.1 <2.1 <2.1 <4.1 <4.1 <4.1 <21
<210 <2.1 <4.2 <4.2 <2.1 <2.1 <4.2 <4.2 <4.2 <21
<360 <3.6 <7.0 <7.0 <3.6 <3.6 <7.0 <7.0 <7.0 <36
<210 <2.1 <4.1 <4.1 <2.1 <2.1 <4.1 <4.1 <4.1 <21
<210 <2.1 <4.0 <4.0 <2.1 <2.1 <4.0 <4.0 <4.0 <21
<230 <2.3 <4.5 <4.5 <2.3 <2.3 <4.5 <4.5 <4.5 <23
<230 <2.3 <4.4 <4.4 <2.3 <2.3 <4.4 <4.4 <4.4 <23
<260 <2.6 <5.0 <5.0 <2.6 <2.6 <5.0 <5.0 <5.0 <26
<260 <2.6 <5.0 <5.0 <2.6 <2.6 <5.0 <5.0 <5.0 <26
<240 <2.4 <4.6 <4.6 <2.4 <2.4 <4.6 <4.6 <4.6 <24
<210 <2.1 <4.1 <4.1 <2.1 <2.1 <4.1 <4.1 <4.1 <21
<290 <2.9 <5.6 <5.6 <2.9 <2.9 <5.6 <5.6 <5.6 <29
<290 <2.9 <5.6 <5.6 <2.9 <2.9 <5.6 <5.6 <5.6 <29
<220 <2.2 <4.3 <4.3 <2.2 <2.2 <4.3 <4.3 <4.3 <22
<290 <2.9 <5.6 <5.6 <2.9 <2.9 <5.6 <5.6 <5.6 <29
<230 <2.3 <4.5 <4.5 <2.3 <2.3 <4.5 <4.5 <4.5 <23
<260 <2.6 <5.0 <5.0 <2.6 <2.6 <5.0 <5.0 <5.0 <26
<260 <2.6 <5.1 <5.1 <2.6 <2.6 <5.1 <5.1 <5.1 <26
<220 <2.2 <4.3 <4.3 <2.2 <2.2 <4.3 <4.3 <4.3 <22
<390 <3.9 <7.6 <7.6 <3.9 <3.9 <7.6 <7.6 <7.6 <39
<250 <2.5 <4.8 <4.8 <2.5 <2.5 <4.8 <4.8 <4.8 <25
<210 <2.1 <4.1 <4.1 <2.1 <2.1 <4.1 <4.1 <4.1 <21
<220 <2.2 <4.3 <4.3 <2.2 <2.2 <4.3 <4.3 <4.3 <22
<250 <2.5 <4.9 <4.9 <2.5 <2.5 <4.9 <4.9 <4.9 <25
<340 <3.4 <6.6 <6.6 <3.4 <3.4 <6.6 <6.6 <6.6 <34
<230 <2.3 <4.5 <4.5 <2.3 <2.3 <4.5 <4.5 <4.5 <23
<230 <2.3 <4.5 <4.5 <2.3 <2.3 <4.5 <4.5 <4.5 <23
<330 <3.3 <6.3 <6.3 <3.3 <3.3 <6.3 <6.3 <6.3 <33
<260 <2.6 <5.0 <5.0 <2.6 <2.6 <5.0 <5.0 <5.0 <26
<240 <2.4 <4.6 <4.6 <2.4 <2.4 <4.6 <4.6 <4.6 <24
<260 <2.6 <5.0 <5.0 <2.6 <2.6 <5.0 <5.0 <5.0 <26
<250 <2.5 <4.8 <4.8 <2.5 <2.5 <4.8 <4.8 <4.8 <25
<270 <2.7 <5.2 <5.2 <2.7 <2.7 <5.2 <5.2 <5.2 <27
<280 <2.8 <5.4 <5.4 <2.8 <2.8 <5.4 <5.4 <5.4 <28
<280 <2.8 <5.5 <5.5 <2.8 <2.8 <5.5 <5.5 <5.5 <28
<220 <2.2 <4.2 <4.2 <2.2 <2.2 <4.2 <4.2 <4.2 <22
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Appendix H. Concentrations of PCBs and pesticides in TSMD sediments.
Concentrations in micrograms per kilogram dry weight. Analyses performed by USEPA Region 7 Laboratories. dup, duplicate sample.

USGS ID Location Description
CERC-39 LC-07-SED-39
CERC-401 TAR-103
CERC-41 MSR-07-SED-41
CERC-42 CC-07-SED-42
CERC-42_9 CC-07-SED-42 dup
CERC-43 TC-07-SED-43
CERC-441 TC-012
CERC-45 USR-07-SED-45
CERC-47 CC-07-SED-47
CERC-48 CC-07-SED-48
CERC-491 SR-604
CERC-50 MSR-07-SED-50
CERC-51 TC-07-SED-51
CERC-52 MSR-07-SED-52
CERC-52_9 MSR-07-SED-52 dup
CERC-53 CC-07-SED-53
CERC-54 TC-07-SED-54
CERC-55 MSR-07-SED-55
CERC-56 USR-07-SED-56
CERC-57 TAR-07-SED-57
CERC-58 TC-07-SED-58
CERC-58_9 TC-07-SED-58 dup
CERC-59 CC-07-SED-59
CERC-60 TAR-07-SED-60
CERC-61 TAR-07-SED-61
CERC-62 MSR-07-SED-62
CERC-63 CC-07-SED-63
CERC-63_9 CC-07-SED-63 dup
CERC-64 TC-07-SED-64
CERC-65 TC-07-SED-65
CERC-66 CC-07-SED-66
CERC-67 TC-07-SED-67
CERC-68 TAR-07-SED-68
CERC-69 TC-07-SED-69
CERC-70 MSR-07-SED-70
CERC-71 TAR-07-SED-71
CERC-72 MSR-07-SED-72
CERC-control West Bearskin control

Toxaphene
Endosulfan 

I
Endosulfan 

II
Endosulfan 

Sulfate Heptachlor
Heptachlor 

Epoxide p,p'-DDD p,p'-DDE p,p'-DDT
p,p'-Methoxy-

chlor
<260 <2.6 <5.0 <5.0 <2.6 <2.6 <5.0 <5.0 <5.0 <26
<230 <2.3 <4.4 <4.4 <2.3 <2.3 <4.4 <4.4 <4.4 <23
<340 <3.4 <6.5 <6.5 <3.4 <3.4 <6.5 <6.5 <6.5 <34
<230 <2.3 <4.4 <4.4 <2.3 <2.3 <4.4 <4.4 <4.4 <23
<300 <3.0 <5.8 <5.8 <3.0 <3.0 <5.8 <5.8 <5.8 <30
<260 <2.6 <5.0 <5.0 <2.6 <2.6 <5.0 <5.0 <5.0 <26
<230 <2.3 <4.4 <4.4 <2.3 <2.3 <4.4 <4.4 <4.4 <23
<260 <2.6 <5.0 <5.0 <2.6 <2.6 <5.0 <5.0 <5.0 <26
<280 <2.8 <5.5 <5.5 <2.8 <2.8 <5.5 <5.5 <5.5 <28
<380 <3.8 <7.3 <7.3 <3.8 <3.8 <7.3 <7.3 <7.3 <38
<240 <2.4 <4.8 <4.8 <2.4 <2.4 <4.8 <4.8 <4.8 <24
<230 <2.3 <4.5 <4.5 <2.3 <2.3 <4.5 <4.5 <4.5 <23
<290 <2.9 <5.6 <5.6 <2.9 <2.9 <5.6 <5.6 <5.6 <29
<260 <2.6 <5.1 <5.1 <2.6 <2.6 <5.1 <5.1 <5.1 <26
<270 <2.7 <5.2 <5.2 <2.7 <2.7 <5.2 <5.2 <5.2 <27
<240 <2.4 <4.6 <4.6 <2.4 <2.4 <4.6 <4.6 <4.6 <24
<240 <2.4 <4.6 <4.6 <2.4 <2.4 <4.6 <4.6 <4.6 <24
<260 <2.6 <5.0 <5.0 <2.6 <2.6 <5.0 <5.0 <5.0 <26
<250 <2.5 <4.8 <4.8 <2.5 <2.5 <4.8 <4.8 <4.8 <25
<230 <2.3 <4.5 <4.5 <2.3 <2.3 <4.5 <4.5 <4.5 <23
<260 <2.6 <5.1 <5.1 <2.6 <2.6 <5.1 <5.1 <5.1 <26
<260 <2.6 <5.1 <5.1 <2.6 <2.6 <5.1 <5.1 <5.1 <26
<350 <3.5 <6.8 <6.8 <3.5 <3.5 <6.8 <6.8 <6.8 <35
<240 <2.4 <4.7 <4.7 <2.4 <2.4 <4.7 <4.7 <4.7 <24
<260 <2.6 <5.0 <5.0 <2.6 <2.6 <5.0 <5.0 <5.0 <26
<210 <2.1 <4.0 <4.0 <2.1 <2.1 <4.0 <4.0 <4.0 <21
<220 <2.2 <4.2 <4.2 <2.2 <2.2 <4.2 <4.2 <4.2 <22
<220 <2.2 <4.2 <4.2 <2.2 <2.2 <4.2 <4.2 <4.2 <22
<220 <2.2 <4.2 <4.2 <2.2 <2.2 <4.2 <4.2 <4.2 <22
<230 <2.3 <4.6 <4.6 <2.3 <2.3 <4.6 <4.6 <4.6 <23
<220 <2.2 <4.3 <4.3 <2.2 <2.2 <4.3 <4.3 <4.3 <22
<280 <2.8 <5.5 <5.5 <2.8 <2.8 <5.5 <5.5 <5.5 <28
<200 <2.0 <3.9 <3.9 <2.0 <2.0 <3.9 <3.9 <3.9 <20
<220 <2.2 <4.3 <4.3 <2.2 <2.2 <4.3 <4.3 <4.3 <22
<320 <3.2 <6.2 <6.2 <3.2 <3.2 <6.2 <6.2 <6.2 <32
<210 <2.1 <4.1 <4.1 <2.1 <2.1 <4.1 <4.1 <4.1 <21
<210 <2.1 <4.1 <4.1 <2.1 <2.1 <4.1 <4.1 <4.1 <21
<350 <3.5 <6.8 <6.8 <3.5 <3.5 <6.8 <6.8 <6.8 <35
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Appendix I-1. Concentrations of total recoverable elements (mg/kg dry weight) in 2-mm sieved TSMD sediment samples. 
Analyses performed by USEPA Region 7 Laboratories. "R", rejected value; "J", estimated; N/A, not analyzed.

USGS ID Site Description Al Sb As Ba Be Cd Ca Cr Co Cu Fe

CERC-01 USR-07-SED-01 6940 <8.08 <6.01 88.9 0.874 <0.673 6730 38.8 12.8 5.58 21000
CERC-02 USR-07-SED-02 14000 <9.05 9.49 206 1.67 1.64 3910 51.5 16.6 17.6 36000
CERC-03 NE-07-SED-03 3800 <7.42 14.3 40.3 2.21 2.02 1550 50.2 16.6 13.1 76700
CERC-04 TAR-07-SED-04 8820 <8.03 13.3 103 1.30 3.50 1780 30.6 11.1 9.03 40000
CERC-05 NR-07-SED-05 4460 <7.38 11.5 49.1 1.22 0.636 728 19.6 13.7 7.11 34500
CERC-06 NR-07-SED-06 10500 <7.64 11.6 124 1.74 0.769 1730 28.1 18.2 12.0 40300
CERC-07 USR-07-SED-07 11700 <11.1 <3.38 157 <0.924 <0.924 3770 13.4 10.7 9.19 13500
CERC-09 USR-07-SED-09 3510 <7.34 1.69 48.8 <0.612 0.886 1720 8.11 <6.12 <3.06 4830
CERC-10 USR-07-SED-10 2510 <7.70 <1.28 32.3 <0.642 0.655 1150 6.82 <6.42 <3.21 5090
CERC-104 LC-003 6540 <7.02 5.15 72.3 0.838 0.933 1870 37.0 7.43 4.79 14800
CERC-104_9 LC-003 dup 5420 <7.10 4.84 61.9 0.792 0.740 1630 31.3 7.33 3.55 14400
CERC-11 USR-07-SED-11 7590 <8.63 <1.88 117 <0.719 <0.719 2860 10.2 <7.19 5.49 9860
CERC-12 USR-07-SED-12 3440 <7.44 <2.28 66.5 <0.620 <0.620 1460 11.2 <6.20 <3.10 7660
CERC-13 NR-07-SED-13 11700 <8.06 8.62 116 0.949 1.03 5270 20.0 12.5 9.04 19600
CERC-130 SH-004 3010 <7.19 9.05 46.4 1.09 3.25 992 62.3 6.64 3.56 29900
CERC-14 SC-07-SED-14 4080 <8.08 <3.08 60.0 0.785 1.48 4850 57.6 8.77 4.24 17000
CERC-15 USR-07-SED-15 11600 <10.1 <5.35 135 0.885 1.04 7860 25.7 9.85 10.1 15300
CERC-158 TC-013 8620 <7.54 7.20 113 0.919 43.1 4920 41.1 11.1 7.21 19400
CERC-16 LC-07-SED-16 6140 <8.73 <3.75 64.3 <0.728 <0.728 3110 30.1 <7.28 3.72 13400
CERC-17 SC-07-SED-17 5390 <7.91 3.38 49.8 <0.659 2.77 2760 39.2 <6.59 4.43 12600
CERC-18 CC-07-SED-18 9450 <8.95 6.21 97.3 1.14 14.3 6550 56.4 10.8 9.36 19900
CERC-181 SH-203 14100 <9.51 8.18 194 1.24 2.89 4040 54.6 15.7 10.2 25600
CERC-19 MSR-07-SED-19 5950 <7.61 10.3 73.5 1.74 <0.635 3990 63.4 17.2 9.64 55900
CERC-19_9 MSR-07-SED-19 dup 5450 <7.83 11.0 71.3 1.40 1.29 2810 35.1 14.8 11.5 48900
CERC-21 AR-07-SED-21 9020 <7.87 13.9 128 1.39 <0.656 1490 27.3 15.0 7.46 45600
CERC-22 NSR-07-SED-22 6620 <8.58 4.59 73.1 0.721 1.90 1730 21.6 8.40 6.43 14900
CERC-23 SC-07-SED-23 9950 <8.01 8.34 155 1.08 3.17 1610 71.9 23.1 7.74 26100
CERC-25 SC-07-SED-25 3340 <7.72 <3.25 88.6 0.675 7.93 31800 25.9 <6.44 5.03 13900
CERC-26 USR-07-SED-06 7850 <8.84 <1.47 99.4 <0.736 16.9 6380 10.6 <11.1 7.81 8460
CERC-27 USR-07-SED-27 4800 <7.78 <2.42 73.2 0.900 1.58 9320 61.9 10.9 6.22 22800
CERC-28 MSR-07-SED-28 6640 <7.49 4.66 74.5 0.703 1.59 2050 11.4 9.53 6.90 14300
CERC-29 MSR-07-SED-29 10900 <10.7 5.16 128 <0.894 9.83 4900 15.0 11.6 14.9 15300
CERC-32 MSR-07-SED-32 9640 <7.40 31.1 67.6 2.30 3.43 1510 81.5 18.3 20.6 109000
CERC-33 TAR-07-SED-33 7130 <8.82 21.6 49.7 2.09 17.7 3320 45.6 26.8 17.8 88800
CERC-34 TAR-07-SED-34 13100 <9.96 11.1 100 1.28 11.7 4270 17.4 10.5 31.7 36500
CERC-35 SC-07-SED-35 4220 <8.51 2.26 54.4 <0.709 9.57 3580 13.1 <7.09 5.99 6680
CERC-36 NR-07-SED-36 6830 <9.17 8.06 104 1.14 16.1 2340 30.0 8.71 79.0 35000
CERC-36_9 NR-07-SED-36 dup 7060 <8.89 7.74 106 1.04 17.6 2270 27.4 9.11 78.7 34800
CERC-37 CC-07-SED-37 8350 <10.5 3.92 91.4 <0.874 17.7 10500 20.1 <8.74 10.8 9900
CERC-38 MSR-07-SED-38 5160 <7.58 4.58 78.8 <0.632 11.7 4010 15.6 7.85 13.1 10800
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Appendix I-1. Concentrations of total recoverable elements (mg/kg dry weight) in 2-mm sieved TSMD sediment samples. 
Analyses performed by USEPA Region 7 Laboratories. "R", rejected value; "J", estimated; N/A, not analyzed.

USGS ID Site Description Al Sb As Ba Be Cd Ca Cr Co Cu Fe

CERC-39 LC-07-SED-39 4600 <8.19 <4.11 66.9 <0.682 31.7 3370 50.2 7.57 4.28 20600
CERC-401 TAR-103 2650 <7.58 <5.58 <25.3 <0.631 40.3 15600 15.7 <6.31 10.8 7480
CERC-41 MSR-07-SED-41 14200 <12.4 5.40 150 <1.03 9.01 5120 16.2 11.3 14.6 16000
CERC-42 CC-07-SED-42 8080 <9.45 6.08 90.3 0.838 25.3 6160 29.5 11.5 13.0 15700
CERC-42_9 CC-07-SED-42 dup 8530 <10.3 6.97 97.3 1.03 28.6 7810 40.9 14.3 16.9 19100
CERC-43 TC-07-SED-43 9800 <8.82 <2.85 150 0.776 9.71 1690 36.0 <7.35 18.7 15900
CERC-441 TC-012 3500 <7.74 6.23 58.9 0.691 6.44 9260 46.2 8.82 4.42 18400
CERC-45 USR-07-SED-45 10900 <9.62 8.27 248 0.952 11.3 18700 40.9 32.1 18.2 21300
CERC-47 CC-07-SED-47 6930 <7.78 3.64 73.3 <0.649 1.48 5330 17.5 7.03 5.44 10200
CERC-48 CC-07-SED-48 7760 <12.7 2.95 88.2 <1.06 2.81 28900 12.2 <10.6 7.45 7850
CERC-491 SR-604 10600 <8.38 20.0 150 1.96 <0.698 1690 47.3 42.5 12.5 58200
CERC-50 MSR-07-SED-50 6850 <8.12 11.3 129 1.26 <0.677 3120 22.1 16.0 11.8 38500
CERC-51 TC-07-SED-51 7270 <7.86 10.0 80.3 1.40 10.7 1190 166 12.8 9.67 41900
CERC-52 MSR-07-SED-52 5310 <8.70 <4.39 44.0 0.966 35.8 1520 65.9 <7.25 29.4 23500
CERC-52_9 MSR-07-SED-52 dup 5530 <8.70 7.04 48.6 0.983 50.8 1440 77.2 <7.25 29.1 27500
CERC-53 CC-07-SED-53 7920 <8.02 6.03 74.0 0.873 25.8 3410 39.7 8.36 9.53 17600
CERC-54 TC-07-SED-04 3560 <7.89 7.17 43.8 0.754 6.01 2860 57.0 <6.58 3.34 18600
CERC-55 MSR-07-SED-55 4600 <7.93 6.63 85.7 0.854 76.8 5210 21.3 13.0 155 13500
CERC-56 USR-07-SED-56 7890 <7.89 15.0 151 3.00 2.99 2140 58.8 42.7 16.6 111000
CERC-57 TAR-07-SED-57 469 <7.24 7.03 <24.1 <0.603 19.7 9260 3.14 <6.03 11.1 12100
CERC-58 TC-07-SED-58 5170 <7.74 7.08 68.7 0.665 30.3 35800 32.4 9.93 16.2 17700
CERC-58_9 TC-07-SED-58 dup 4310 <7.70 4.94 61.3 <0.642 33.0 34000 33.0 8.79 15.4 16900
CERC-59 CC-07-SED-59 7770 <12.8 6.81 82.7 <1.07 376 11300 17.7 21.2 38.1 14900
CERC-60 TAR-07-SED-60 2720 <7.33 3.89 26.0 <0.611 79.8 24000 6.84 <6.11 26.4 5830
CERC-61 TAR-07-SED-61 456 <7.43 <2.43 <24.8 <0.620 28.9 39500 4.02 <6.20 12.6 2830
CERC-62 MSR-07-SED-62 10400 <6.61 39.3 93.7 2.93 3.49 1760 77.6 25.8 20.4 93100
CERC-63 CC-07-SED-63 4750 <7.80 6.03 54.9 0.694 39.7 7760 26.7 8.33 10.9 15700
CERC-63_9 CC-07-SED-63 dup 4800 <6.95 6.04 62.1 0.623 36.8 7790 24.5 7.96 10.9 14600
CERC-64 TC-07-SED-64 4700 <8.75 5.19 47.5 <0.729 52.3 41600 27.4 7.33 43.1 13300
CERC-65 TC-07-SED-65 1790 <7.52 7.31 <25.1 <0.627 36.1 96100 21.4 8.82 11.0 14000
CERC-66 CC-07-SED-66 2420 <7.68 4.49 R <0.640 14.3 5710 25.2 <6.40 7.61 11900
CERC-67 TC-07-SED-67 5390 <8.26 7.21 51.0 0.735 36.9 11600 55.7 8.35 14.1 20100
CERC-68 TAR-07-SED-68 465 <6.93 3.12 R <0.578 11.9 8990 4.17 <5.78 8.82 4200
CERC-69 TC-07-SED-69 4260 <8.01 4.72 47.1 <0.668 48.4 35200 25.8 <6.68 21.0 12100
CERC-70 MSR-07-SED-70 4780 <7.78 13.2 99.4 0.956 48.2 6540 50.6 26.5 235 24400
CERC-71 TAR-07-SED-71 701 <7.83 11.5 R <0.653 11.4 3480 2.97 <6.53 7.07 25500
CERC-72 MSR-07-SED-72 1200 <7.21 10.1 R <0.600 15.7 4730 8.37 <6.00 3.75 11600
CERC-WB-1 West Bearskin (leg-1) 6060 <13.7 <2.28 <45.7 <1.14 <1.14 2650 19.5 <11.4 19.3 23000
CERC-WB-2 West Bearskin (leg-2) 8460 <19.9 <3.72 67.0 <1.66 <1.66 2920 27.2 <16.6 20.1 30300
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Appendix I-1. Concentrations of total recoverable elements (mg/kg dry weight) in 2-mm sieved TSMD sediment samples. 
Analyses performed by USEPA Region 7 Laboratories. "R", rejected value; "J", estimated; N/A, not analyzed.

USGS ID Site Description

CERC-01 USR-07-SED-01
CERC-02 USR-07-SED-02
CERC-03 NE-07-SED-03
CERC-04 TAR-07-SED-04
CERC-05 NR-07-SED-05
CERC-06 NR-07-SED-06
CERC-07 USR-07-SED-07
CERC-09 USR-07-SED-09
CERC-10 USR-07-SED-10
CERC-104 LC-003
CERC-104_9 LC-003 dup
CERC-11 USR-07-SED-11
CERC-12 USR-07-SED-12
CERC-13 NR-07-SED-13
CERC-130 SH-004
CERC-14 SC-07-SED-14
CERC-15 USR-07-SED-15
CERC-158 TC-013
CERC-16 LC-07-SED-16
CERC-17 SC-07-SED-17
CERC-18 CC-07-SED-18
CERC-181 SH-203
CERC-19 MSR-07-SED-19
CERC-19_9 MSR-07-SED-19 dup
CERC-21 AR-07-SED-21
CERC-22 NSR-07-SED-22
CERC-23 SC-07-SED-23
CERC-25 SC-07-SED-25
CERC-26 USR-07-SED-06
CERC-27 USR-07-SED-27
CERC-28 MSR-07-SED-28 
CERC-29 MSR-07-SED-29
CERC-32 MSR-07-SED-32
CERC-33 TAR-07-SED-33
CERC-34 TAR-07-SED-34
CERC-35 SC-07-SED-35
CERC-36 NR-07-SED-36
CERC-36_9 NR-07-SED-36 dup
CERC-37 CC-07-SED-37
CERC-38 MSR-07-SED-38

Pb Mg Mn Ni K Se Ag Na Tl V Zn Hg

19.9 <673 490 17.8 <673 <4.71 <1.64 <673 <3.36 60.7 35.2 <0.135
38.4 1060 1570 32.9 1040 <5.28 <1.51 <754 <3.77 69.7 79.8 <0.151
38.7 <618 484 39.1 <618 <4.33 <1.24 <618 <3.09 50.3 293 <0.125
32.2 782 413 13.9 <669 <4.68 <1.34 <669 <3.34 47.8 535 <0.131
17.8 671 548 14.3 833 <4.30 <1.23 <615 <3.07 34.7 79.5 <0.112
27.6 1020 711 20.2 1020 <4.46 <1.27 <637 <3.18 46.3 72.2 <0.125
15.7 972 737 11.0 1050 <6.47 <1.85 <924 <4.62 25.3 113 <0.185
11.7 <612 140 <4.89 <612 <4.28 <1.22 <612 <3.06 8.99 92.0 <0.111
6.43 <642 125 <5.13 <642 <4.49 <1.28 <642 <3.21 9.36 103 <0.128
22.0 <585 450 12.1 <585 <4.09 <1.17 <585 <2.92 31.3 144 <0.119
18.6 <592 413 10.9 <592 <4.14 <1.18 <592 <2.96 30.2 135 <0.321
12.2 <719 408 7.06 <719 <5.04 <1.44 <719 <3.60 18.2 35.9 <0.144
7.54 <620 291 5.29 <620 <4.34 <1.24 <620 <3.10 14.4 42.3 <0.124
17.6 1900 716 18.9 1540 <4.70 <1.34 <671 <3.36 34.3 196 <0.130
55.7 <599 422 15.7 <599 <4.19 <1.20 <599 <2.99 49.2 811 <0.112
16.9 1360 499 10.5 <673 <4.71 <1.35 <673 <3.36 37.7 494 <0.135
28.0 1080 814 13.9 1080 <5.88 <1.68 <840 <4.20 29.2 231 <0.168
186 <628 792 20.2 <628 <4.40 <1.26 1140 <3.14 35.8 2000 <0.148
20.8 <728 421 10.2 <728 <5.09 <1.69 <728 <3.64 26.9 139 <0.146
56.1 <659 180 10.1 <659 <4.62 <1.32 <659 <3.30 23.7 576 <0.134
38.7 814 429 24.5 778 <5.22 <1.49 <746 <3.73 44.1 1860 <0.139
85.0 974 787 18.4 1140 <5.55 <2.19 <792 <3.96 57.4 378 <0.159
31.0 <635 525 29.7 636 <4.44 <4.23 <635 <3.17 52.9 218 0.167
24.7 <653 518 23.3 694 <4.57 <1.31 <653 <3.26 42.2 159 <0.131
32.1 <656 819 17.2 <656 <4.59 <3.62 <656 <3.28 55.5 153 <0.131
40.7 <715 484 13.3 <715 <5.00 <1.43 <715 <3.57 20.7 441 <0.140
53.3 <668 2030 19.1 694 <4.67 <2.45 <668 <3.34 58.2 551 <0.134
148 1920 354 9.51 <644 <4.50 <1.29 <644 <3.22 24.6 1250 <0.129
18.0 769 518 8.19 <736 <5.15 <1.47 <736 <3.68 14.2 123 <0.147
23.8 <649 457 17.5 <649 <4.54 <1.30 <649 <3.24 49.3 217 <0.130
23.5 <624 306 11.8 712 <4.37 <1.25 <624 <3.12 18.7 250 <0.124
92.9 989 690 15.2 1030 <6.26 <1.79 <894 <4.47 23.4 1400 <0.303
98.9 735 660 46.2 1430 <4.32 <1.23 <617 <3.08 76.1 637 0.160
207 <735 718 94.3 <735 <5.14 <1.47 <735 <3.67 51.5 5900 <0.232
542 1430 314 37.0 1240 <5.81 <1.66 <830 <4.15 31.0 4790 <0.567
91.6 <709 184 7.45 <709 <4.97 <1.42 <709 <3.55 11.2 1660 <0.195
262 <765 255 23.5 <765 <5.35 <1.53 <765 <3.82 43.8 1990 <0.153
238 <741 251 25.2 <741 <5.19 <1.48 <741 <3.70 38.7 1980 <0.148
194 <874 272 9.36 <874 <6.11 <1.75 <874 <4.37 18.5 1820 <0.273
84.2 901 377 10.9 <632 <4.42 <1.26 <632 <3.16 13.6 1310 <0.313
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Appendix I-1. Concentrations of total recoverable elements (mg/kg dry weight) in 2-mm sieved TSMD sediment samples. 
Analyses performed by USEPA Region 7 Laboratories. "R", rejected value; "J", estimated; N/A, not analyzed.

USGS ID Site Description

CERC-39 LC-07-SED-39
CERC-401 TAR-103
CERC-41 MSR-07-SED-41
CERC-42 CC-07-SED-42 
CERC-42_9 CC-07-SED-42 dup
CERC-43 TC-07-SED-43
CERC-441 TC-012
CERC-45 USR-07-SED-45
CERC-47 CC-07-SED-47 
CERC-48 CC-07-SED-48
CERC-491 SR-604
CERC-50 MSR-07-SED-50
CERC-51 TC-07-SED-51
CERC-52 MSR-07-SED-52
CERC-52_9 MSR-07-SED-52 dup
CERC-53 CC-07-SED-53
CERC-54 TC-07-SED-04
CERC-55 MSR-07-SED-55
CERC-56 USR-07-SED-56
CERC-57 TAR-07-SED-57
CERC-58 TC-07-SED-58
CERC-58_9 TC-07-SED-58 dup
CERC-59 CC-07-SED-59
CERC-60 TAR-07-SED-60
CERC-61 TAR-07-SED-61
CERC-62 MSR-07-SED-62
CERC-63 CC-07-SED-63 
CERC-63_9 CC-07-SED-63 dup
CERC-64 TC-07-SED-64 
CERC-65 TC-07-SED-65
CERC-66 CC-07-SED-66
CERC-67 TC-07-SED-67
CERC-68 TAR-07-SED-68
CERC-69 TC-07-SED-69
CERC-70 MSR-07-SED-70
CERC-71 TAR-07-SED-71
CERC-72 MSR-07-SED-72
CERC-WB-1 West Bearskin (leg-1)
CERC-WB-2 West Bearskin (leg-2)

Pb Mg Mn Ni K Se Ag Na Tl V Zn Hg

1260 <682 1210 8.53 <682 <4.77 <1.36 <682 <3.41 37.3 4510 <0.136
535 3640 63.1 7.84 <631 <4.42 <1.26 <631 <3.16 12.4 6710 0.143
85.7 1230 678 15.1 1360 <7.22 <2.06 <1030 <5.16 26.3 1190 <0.351
359 870 559 18.0 807 <5.51 <1.58 <788 <3.94 26.7 3750 <0.160J
397 910 685 24.6 <861 <6.03 <1.72 <861 <4.30 33.7 4370 0.443J
176 <735 379 6.48 773 <5.15 <1.47 <735 <3.68 36.1 669 <0.147
91.2 2630 458 11.2 <645 <4.52 <1.48 <645 <3.23 42.1 1290 <0.129
129 2130 2460 26.0 1010 <5.61 <1.97 <801 <4.01 44.1 1950 <0.160
11.6 <649 462 7.75 663 <4.54 <1.30 1300 <3.24 22.8 158 <0.161
11.7 <1060 288 <8.49 <1060 <7.43 <2.12 <1060 <5.31 15.7 272 <0.209
56.1 866 1690 30.3 990 <4.89 <4.35 <698 <3.49 86.3 493 0.266
37.5 1280 616 19.6 816 <4.74 <3.37 <677 <3.38 36.6 252 0.340
263 <655 905 11.9 <655 <4.59 <1.31 <655 <3.28 104 1320 <0.131
408 <725 198 15.1 <725 <5.07 <1.45 <725 <3.62 55.5 5650 <0.145
274 <725 292 17.5 <725 <5.07 <1.45 <725 <3.62 59.3 5960 <0.145
268 <668 334 16.9 <668 <4.68 <1.34 1220 <3.34 35.2 3140 <0.200
199 <658 399 11.6 <658 <4.60 <1.32 1310 <3.29 41.9 872 <0.127

1660 <661 428 18.1 <661 <4.62 <1.32 <661 <3.30 23.5 13800 0.414
39.2 820 2440 76.7 <658 <4.61 <1.32 <658 <3.29 82.8 431 0.420
249 4250 132 6.68 <603 <4.22 <1.21 <603 <3.02 <6.03 4570 <0.121
619 7810 523 15.9 <645 <4.52 <1.69 <645 <3.23 33.7 5160 0.431
585 8390 515 15.2 <642 <4.49 <1.28 <642 <3.21 29.0 5850 0.675

1050 <1070 2080 47.6 <1070 <7.47 <2.13 <1070 <5.34 18.6 19900 1.04
299 8200 242 13.0 <611 <4.27 <1.22 <611 <3.05 7.33 14500 0.573
192 5950 99.0 <4.96 <620 <4.34 <1.24 <620 <3.10 <6.20 5560 <0.124
165 1060 982 65.7 1120 <3.85 <1.10 <551 <2.75 76.8 1040 <0.131
563 890 369 12.2 <650 <4.55 <1.30 1210 <3.25 25.5 6270 0.391
598 856 366 11.4 <579 <4.06 <1.16 <579 <2.90 23.6 6420 0.409
468 9840 301 18.5 <729 <5.11 <1.46 <729 <3.65 21.9 12000 2.41
377 16300 827 12.9 <627 <4.39 <1.25 <627 <3.13 24.8 9640 <0.125
311 671 226 9.48 <640 <4.48 <1.28 1340 <3.20 20.1 2950 <0.145
577 732 298 14.5 <689 <4.82 <1.89 <689 <3.44 44.2 6340 <0.138
167 3690 294 5.09 <578 <4.04 <1.16 <578 <2.89 <5.78 3270 <0.151
413 9510 258 13.8 <668 <4.67 <1.34 <668 <3.34 22.0 9190 1.75

3020 <649 1110 17.5 <649 <4.54 1.92 <649 <3.24 50.4 5340 1.19
267 1410 116 13.6 <653 <4.57 <1.31 <653 <3.26 <6.53 3230 <0.142
73.1 <600 188 8.15 <600 <4.20 <1.20 1230 <3.00 11.2 1940 <0.209
11.6 2760 725 22.8 <1140 <7.99 <2.28 <1140 <5.71 25.8 55.1 <0.228
20.0 3530 1460 29.2 <1660 <11.6 <3.32 <1660 <8.31 40.7 65.3 N/A
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Appendix I-2. Concentrations of total recoverable elements (mg/kg dry weight) in 0.25-mm sieved TSMD sediments.
Analyses performed by USEPA Region 7 Laboratories. "R", rejected value.

USGS ID Site Description Al Sb As Ba Be Cd Ca Cr Co Cu Fe

CERC-01-S USR-07-SED-01-S 30200 <11.3 1.95 310 1.78 1.10 13700 37.8 17.8 19.8 28300
CERC-02-S USR-07-SED-02-S 24800 <12.5 5.92 215 1.38 1.22 5500 27.5 12.7 18.8 25500
CERC-03-S NR-07-SED-03-S 7090 <8.11 8.89 76.4 1.58 2.08 3020 35.2 14.0 13.1 34500
CERC-04-S TAR-07-SED-04-S 10600 <12.0 6.31 133 <0.996 1.04 1700 18.9 <9.96 8.65 18200
CERC-05-S NR-07-SED-05-S 7650 <9.55 11.1 92.6 1.46 <0.796 1390 27.6 17.4 10.5 32600
CERC-06-S NR-07-SED-06-S 12100 <10.4 12.2 142 1.94 <0.868 1870 30.5 19.9 12.2 37900
CERC-07-S USR-07-SED-07-S 15900 <13.0 <2.16 184 <1.08 <1.08 4150 17.9 11.6 12.7 16900
CERC-09-S USR-07-SED-09-S 9310 <11.7 3.62 109 <0.973 <0.973 3850 20.3 <9.73 7.55 11800
CERC-10-S USR-07-SED-10-S 2470 <7.34 <1.22 32.4 <0.612 0.766 889 6.06 <6.12 4.31 4300
CERC-104-S LC-003-S 9270 <10.3 4.00 108 <0.855 1.21 3220 21.5 <8.55 7.12 10900
CERC-11-S USR-07-SED-11-S 11600 <9.36 <1.56 146 <0.780 <0.780 2990 13.9 <7.80 8.38 11100
CERC-12-S USR-07-SED-12-S 10400 <9.60 <1.60 140 <0.800 <0.800 3420 15.1 9.39 8.38 12400
CERC-13-S NE-07-SED-13-S 18800 <11.1 9.79 188 1.32 <0.926 4860 23.7 15.1 14.6 26000
CERC-130-S SH-004-S 10500 <13.5 4.67 133 <1.13 15.7 12100 42.7 <11.3 16.8 14900
CERC-14-S SC-07-SED-14-S 11300 <11.3 <1.88 127 <0.940 2.99 4760 20.2 9.97 11.2 13000
CERC-15-S USR-07-SED-15-S 21000 <10.9 <1.81 210 1.27 2.62 11500 25.4 12.0 17.8 19800
CERC-158-S CC-07-SED-73-S 23500 <15.2 15.3 228 2.34 56.4 15200 48.4 27.4 29.2 40700
CERC-16-S LC-07-SED-16-S 13700 <12.8 <2.14 130 <1.07 1.75 5700 23.6 <10.7 10.7 13000
CERC-17-S SC-07-SED-17-S 9010 <11.4 3.43 82.1 <0.952 4.60 4900 29.1 <9.52 9.27 11600
CERC-18-S CC-07-SED-18-S 12100 <16.9 3.62 105 <1.41 16.1 7110 23.8 <14.1 11.2 10700
CERC-181-S SH-203-5 24900 <14.2 9.01 293 1.46 5.19 5400 30.1 19.4 11.7 25300
CERC-19-S MSR-07-SED-19-S 6160 <8.30 4.37 88.4 0.892 0.732 1520 26.6 10.5 9.71 27500
CERC-21-S TAR-07-SED-21-S 10100 <8.71 5.29 110 0.913 <0.726 1660 15.9 9.60 7.15 24000
CERC-22-S MSR-07-SED-22-S 6500 <8.30 4.25 82.4 <0.692 1.76 1840 16.4 8.90 6.43 13000
CERC-23-S SC-07-SED-23-S 19700 <10.5 3.57 201 1.24 6.11 3300 37.8 19.7 13.3 24200
CERC-25-S SC-07-SED-25-S 12300 <13.4 <2.23 122 <1.11 16.9 23800 25.7 <11.1 19.1 13600
CERC-26-S USR-07-SED-26-S 13300 <10.8 <1.80 142 <0.901 1.43 8580 16.4 <9.01 12.3 12700
CERC-27-S USR-07-SED-27-S 13900 <10.5 <1.75 142 <0.873 2.11 16400 21.6 <8.73 12.6 15000
CERC-28-S MSR-07-SED-28-S 7470 <10.1 5.66 92.3 0.865 1.47 2380 12.5 10.7 8.62 16700
CERC-29-S MSR-07-SED-29-S 9130 <11.7 3.85 96.6 <0.971 7.03 3680 12.2 <9.71 11.0 12400
CERC-32-S MSR-07-SED-32-S 11300 <10.0 10.4 127 1.37 3.00 2600 27.8 15.7 16.9 42800
CERC-33-S TAR-07-SED-33-S 11700 <13.7 21.5 102 1.96 37.1 7220 32.6 44.2 30.5 80400
CERC-34-S TAR-07-SED-34-S 14700 <11.6 11.3 117 1.40 13.7 4890 20.5 12.0 35.1 36800
CERC-35-S SC-07-SED-35-S 3440 <10.6 <1.77 51.9 <0.885 11.0 4320 10.0 <8.85 7.08 5230
CERC-36-S NR-07-SED-36-S 10800 <9.80 3.02 158 0.994 17.8 2770 20.6 8.42 95.3 26800
CERC-37-S CC-07-SED-37-S 7860 <11.0 3.68 92.9 <0.921 15.5 12500 17.0 <9.21 11.1 10100
CERC-38-S MSR-07-SED-38-S 12400 <15.2 5.85 139 <1.26 18.8 6190 28.4 <12.6 24.1 18900
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Appendix I-2. Concentrations of total recoverable elements (mg/kg dry weight) in 0.25-mm sieved TSMD sediments.
Analyses performed by USEPA Region 7 Laboratories. "R", rejected value.

USGS ID Site Description Al Sb As Ba Be Cd Ca Cr Co Cu Fe

CERC-39-S LC-07-SED-39-S 8010 <9.80 2.58 116 <0.817 25.2 4600 28.4 9.64 8.16 16700
CERC-401-S TAR-103-S 19500 749 22.1 96.9 2.19 179 18000 111 11.9 39.8 33400
CERC-41-S MSR-07-SED-41-S 12000 <12.8 5.47 145 <1.07 9.07 5350 15.0 12.2 14.5 16600
CERC-42-S CC-07-SED-42-S 6770 <8.81 5.57 84.3 0.749 33.0 7210 26.3 10.8 17.9 14700
CERC-43-S TC-07-SED-43-S 16100 <9.84 <1.64 222 0.919 9.62 2360 19.7 8.63 24.8 16800
CERC-441-S TC-012-S 13100 <9.97 11.0 159 1.02 28.8 12600 40.2 17.3 15.7 26300
CERC-45-S USR-07-SED-45-S 16100 <10.9 <1.81 158 1.01 9.02 19500 21.1 11.3 18.5 17100
CERC-47-S CC-07-SED-47-S 9420 <12.1 4.00 103 <1.01 2.84 11400 15.4 <10.1 8.02 11600
CERC-48-S CC-07-SED-48-S 6750 <10.2 3.00 84.0 <0.849 2.88 25100 12.0 <8.49 7.98 8020
CERC-491-S SR-604-S 12600 <10.3 7.43 150 1.15 1.61 2150 20.2 20.3 10.0 27900
CERC-50-S MSR-07-SED-50-S 6360 <8.04 11.2 144 1.03 1.31 2730 21.8 13.5 8.99 35500
CERC-51-S TC-07-SED-51-S 16400 <11.7 9.77 144 1.03 24.0 3020 40.2 16.8 13.7 25700
CERC-52-S MSR-07-SED-52-S 16900 <17.9 7.81 130 <1.49 95.3 4510 40.9 <14.9 86.5 23200
CERC-53-S CC-07-SED-53-S 12100 <10.9 5.60 111 0.924 37.6 6500 22.7 9.32 16.0 15900
CERC-54-S TC-07-SED-54-S 12600 <7.90 13.3 189 1.27 17.9 13000 32.2 17.9 18.0 25000
CERC-55-S MSR-07-SED-55-S 13500 750 10.1 187 1.41 167 10200 24.0 19.0 284 17600
CERC-56-S USR-07-SED-56-S 10900 <10.4 14.6 182 1.60 <0.864 3340 33.4 36.6 12.3 52800
CERC-57-S TAR-07-SED-57-S 3100 <14.6 93.4 51.7 <1.21 74.6 20800 41.3 14.7 65.1 199000
CERC-58-S TC-07-SED-58-S 12200 <10.5 7.61 145 <0.874 61.8 32700 31.0 16.1 40.1 18100
CERC-59-S CC-07-SED-59-S 8280 <7.39 6.70 88.1 0.785 384 9540 22.2 21.7 46.5 15600
CERC-60-S TAR-07-SED-60-S 8380 <10.5 10.5 82.7 0.878 204 29700 20.3 18.6 78.8 19100
CERC-61-S TAR-07-SED-61-S 975 537 <2.24 <25.7 <0.644 102 87800 11.9 <6.44 54.5 5740
CERC-62-S MSR-07-SED-62-S 10700 <5.45 15.7 122 1.80 5.83 2690 33.5 27.4 19.7 46200
CERC-63-S CC-07-SED-63-S 13400 <10.5 7.79 151 1.31 42.5 7680 28.6 16.5 27.4 21900
CERC-64-S TC-07-SED-64-S 6300 <6.45 5.29 71.1 0.650 57.1 25400 24.8 9.69 24.4 13300
CERC-65-S TC-07-SED-65-S 13900 <9.76 13.1 166 1.07 56.4 35900 57.7 48.5 37.0 25300
CERC-67-S TC-07-SED-67-S 14400 <11.3 12.6 154 1.02 58.3 15800 34.8 14.1 30.7 22700
CERC-68-S TAR-07-SED-68-S 691 <5.36 4.00 R <0.446 30.4 33200 13.6 5.91 17.1 5250
CERC-69-S TC-07-SED-69-S 6100 <5.66 5.60 84.8 0.629 44.3 28000 24.1 10.2 29.8 12500
CERC-70-S MSR-07-SED-70-S 19800 940 51.6 408 2.46 236 11600 58.0 49.0 1400 27500
CERC-71-S TAR-07-SED-71-S 4470 <13.2 35.9 R 1.80 40.2 8740 35.2 18.5 27.8 119000
CERC-72-S MSR-07-SED-72-S 5740 <10.7 41.7 83.7 0.992 42.6 7660 27.2 21.2 10.0 42600
CERC-WB-1-S West Bearskin (leg-1) 3550 <4.91 1.86 24.2 <0.409 <0.409 1820 18.8 <4.09 7.51 13500
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Appendix I-2. Concentrations of total recoverable elements (mg/kg dry weight) in 0.25-mm sieved TSMD sediments.
Analyses performed by USEPA Region 7 Laboratories. "R", rejected value.

USGS ID Site Description

CERC-01-S USR-07-SED-01-S
CERC-02-S USR-07-SED-02-S
CERC-03-S NR-07-SED-03-S 
CERC-04-S TAR-07-SED-04-S
CERC-05-S NR-07-SED-05-S 
CERC-06-S NR-07-SED-06-S 
CERC-07-S USR-07-SED-07-S
CERC-09-S USR-07-SED-09-S 
CERC-10-S USR-07-SED-10-S
CERC-104-S LC-003-S
CERC-11-S USR-07-SED-11-S
CERC-12-S USR-07-SED-12-S
CERC-13-S NE-07-SED-13-S 
CERC-130-S SH-004-S
CERC-14-S SC-07-SED-14-S
CERC-15-S USR-07-SED-15-S
CERC-158-S CC-07-SED-73-S 
CERC-16-S LC-07-SED-16-S
CERC-17-S SC-07-SED-17-S 
CERC-18-S CC-07-SED-18-S
CERC-181-S SH-203-5
CERC-19-S MSR-07-SED-19-S
CERC-21-S TAR-07-SED-21-S
CERC-22-S MSR-07-SED-22-S 
CERC-23-S SC-07-SED-23-S
CERC-25-S SC-07-SED-25-S
CERC-26-S USR-07-SED-26-S
CERC-27-S USR-07-SED-27-S
CERC-28-S MSR-07-SED-28-S 
CERC-29-S MSR-07-SED-29-S 
CERC-32-S MSR-07-SED-32-S
CERC-33-S TAR-07-SED-33-S
CERC-34-S TAR-07-SED-34-S
CERC-35-S SC-07-SED-35-S 
CERC-36-S NR-07-SED-36-S
CERC-37-S CC-07-SED-37-S 
CERC-38-S MSR-07-SED-38-S 

Pb Mg Mn Ni K Se Ag Na Tl V Zn

40.2 2330 984 24.6 2540 <6.59 <1.88 <942 <4.71 56.6 95.2
30.9 1880 1150 26.2 2130 <7.29 <2.08 <1040 <5.21 47.7 82.7
41.5 1130 287 30.9 1100 <4.73 <1.35 <676 <3.38 37.1 442
25.9 <996 359 12.3 <996 <6.97 <1.99 <996 <4.98 31.0 171
20.7 1470 595 26.0 1510 <5.57 <1.59 <796 <3.98 37.5 124
27.2 1250 766 25.2 1180 <6.08 <1.74 <868 <4.34 54.0 84.7
20.7 1300 841 13.8 1470 <7.58 <2.16 <1080 <5.41 29.5 118
21.8 <973 347 13.6 <973 <6.81 <1.95 <973 <4.86 19.4 141
5.62 <612 121 <4.90 <612 <4.28 <1.22 <612 <3.06 7.23 90.7
28.0 <855 560 13.5 <855 <5.98 <1.71 <855 <4.27 20.5 162
13.9 885 415 9.00 926 <5.46 <1.56 <780 <3.90 21.5 43.9
16.2 823 663 10.5 872 <5.60 <1.60 <800 <4.00 22.0 97.6
23.7 3100 856 24.9 2270 <6.48 <1.85 <926 <4.63 40.8 101
182 1340 1030 29.6 <1130 <7.88 <2.25 <1130 <5.63 22.4 2410
26.5 1050 670 12.8 1130 <6.58 <1.88 <940 <4.70 22.7 331
44.8 2000 1100 18.8 2090 <6.34 <1.81 <906 <4.53 33.0 350
518 1800 1560 49.2 1600 <8.87 <2.54 <1270 <6.34 63.6 7240
35.7 1120 649 15.0 1260 <7.49 <2.14 <1070 <5.35 23.5 229
95.7 <952 328 15.1 <952 <6.67 <1.90 <952 <4.76 18.8 910
27.3 <1410 319 19.3 <1410 <9.86 <2.82 <1410 <7.04 22.5 2240
97.0 1940 916 22.7 1970 <8.27 <2.36 <1180 <5.91 53.6 427
20.5 <692 448 15.2 989 <4.84 <1.38 <692 <3.46 27.0 116
28.0 751 512 11.6 781 <5.08 <1.45 <726 <3.63 35.5 117
42.7 <692 513 12.9 <692 <4.84 <1.38 <692 <3.46 18.0 441
42.1 1440 1650 21.9 1770 <6.13 <1.75 <876 <4.38 48.2 735
242 2600 575 20.6 1280 <7.80 <2.23 <1110 <5.57 22.1 2420
24.9 1200 694 11.7 1300 <6.31 <1.80 <901 <4.50 21.4 169
37.8 1380 651 13.7 1370 <6.11 <1.75 <873 <4.36 24.0 347
26.9 <843 338 14.3 <843 <5.90 <1.69 <843 <4.22 22.0 278
63.9 <971 517 12.0 <971 <6.80 <1.94 <971 <4.86 18.2 998
135 1290 612 31.6 3480 <5.85 <1.67 <836 <4.18 31.2 596
346 1240 1050 150 <1140 <8.01 <2.29 <1140 <5.72 34.2 9400
488 1690 358 40.4 1360 <6.74 <1.93 <963 <4.82 34.4 4800
88.4 <885 176 7.11 <885 <6.19 <1.77 <885 <4.42 <8.85 1700
267 826 213 23.5 1160 <5.72 <1.63 <817 <4.09 32.7 2330
177 <921 243 9.22 <921 <6.45 <1.84 <921 <4.60 16.4 1660
131 1280 616 23.9 <1260 <8.84 <2.53 <1260 <6.31 24.8 2390
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Appendix I-2. Concentrations of total recoverable elements (mg/kg dry weight) in 0.25-mm sieved TSMD sediments.
Analyses performed by USEPA Region 7 Laboratories. "R", rejected value.

USGS ID Site Description

CERC-39-S LC-07-SED-39-S
CERC-401-S TAR-103-S
CERC-41-S MSR-07-SED-41-S 
CERC-42-S CC-07-SED-42-S 
CERC-43-S TC-07-SED-43-S
CERC-441-S TC-012-S
CERC-45-S USR-07-SED-45-S
CERC-47-S CC-07-SED-47-S 
CERC-48-S CC-07-SED-48-S 
CERC-491-S SR-604-S
CERC-50-S MSR-07-SED-50-S
CERC-51-S TC-07-SED-51-S
CERC-52-S MSR-07-SED-52-S
CERC-53-S CC-07-SED-53-S 
CERC-54-S TC-07-SED-54-S
CERC-55-S MSR-07-SED-55-S
CERC-56-S USR-07-SED-56-S
CERC-57-S TAR-07-SED-57-S
CERC-58-S TC-07-SED-58-S
CERC-59-S CC-07-SED-59-S 
CERC-60-S TAR-07-SED-60-S 
CERC-61-S TAR-07-SED-61-S
CERC-62-S MSR-07-SED-62-S
CERC-63-S CC-07-SED-63-S
CERC-64-S TC-07-SED-64-S
CERC-65-S TC-07-SED-65-S
CERC-67-S TC-07-SED-67-S
CERC-68-S TAR-07-SED-68-S
CERC-69-S TC-07-SED-69-S
CERC-70-S MSR-07-SED-70-S
CERC-71-S TAR-07-SED-71-S
CERC-72-S MSR-07-SED-72-S
CERC-WB-1-S West Bearskin (leg-1)

Pb Mg Mn Ni K Se Ag Na Tl V Zn

1450 <817 2570 13.2 <817 <5.72 <1.63 <817 <4.09 23.8 3410
2550 4790 196 41.3 2730 <6.73 <2.51 <962 <4.81 73.6 22000
84.0 1160 717 15.8 1080 <7.46 <2.13 <1070 <5.33 24.8 1240
356 962 557 18.0 <734 <5.14 <1.47 <734 <3.67 22.5 5460
201 1180 524 9.08 1510 <5.74 <1.64 <820 <4.10 36.6 890
316 1650 1380 28.9 972 <5.81 <2.55 <831 <4.15 39.2 4320
101 2110 862 18.6 1670 <6.35 <1.81 <907 <4.54 29.5 1430
13.1 <1010 476 10.8 <1010 <7.06 <2.02 <1010 <5.04 22.4 264
12.5 <849 382 8.39 <849 <5.94 <1.70 <849 <4.24 14.7 265
33.2 1170 846 20.8 1300 <6.01 <2.46 <859 <4.30 41.2 401
29.6 1300 553 18.9 822 <4.69 <2.86 <670 <3.35 32.4 447
272 1030 720 15.5 1120 <6.81 <1.95 <973 <4.86 57.4 1780
423 <1490 277 35.0 <1490 <10.4 <2.98 <1490 <7.44 44.9 6910
353 1090 307 18.4 966 <6.39 <1.82 <912 <4.56 25.8 4620
430 1390 1190 34.1 1070 <4.61 <1.32 <659 <3.29 36.4 2880
3140 1540 687 38.5 980 <6.68 <2.27 <954 <4.77 28.5 28600
40.6 1330 3320 46.2 1070 <6.04 3.72 <864 <4.32 46.6 347
1130 5250 896 71.2 <1210 <8.50 9.77 <1210 <6.07 19.7 18700
1350 5130 798 27.5 1190 <6.12 <2.59 <874 <4.37 27.3 10400
1120 636 1670 52.9 693 <4.31 <1.23 <616 <3.08 18.1 19500
925 8140 657 43.2 <875 <6.13 <1.75 <875 <4.38 19.9 25800
331 16300 274 8.36 <644 <4.50 <1.29 <644 <3.22 7.32 16200
169 1710 572 54.5 1760 <3.18 <0.909 <455 <2.27 37.3 1340
909 1240 823 26.7 1110 <6.10 <1.74 <872 <4.36 31.2 5700
632 4430 401 22.6 573 <3.76 <1.08 <538 <2.69 17.3 8140
1490 5420 3780 67.1 1320 <5.69 <2.74 <813 <4.07 39.6 10800
1230 1640 565 28.2 1220 <6.59 <1.88 <942 <4.71 34.1 7340
309 12700 959 14.8 <446 <3.13 <0.893 <446 <2.23 6.16 7170
657 4510 393 22.9 597 <3.30 1.09 <471 <2.36 15.8 7150

36700 1940 2870 67.5 1460 <8.06 23.5 <1150 <5.76 44.1 24800
356 2280 696 81.9 <1100 <7.71 <2.20 <1100 <5.51 17.7 7410
190 <891 903 37.2 <891 <6.24 <1.78 <891 <4.46 21.5 6270
7.57 1660 538 15.1 428 <2.86 <0.818 <409 <2.04 21.6 37.7
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Appendix J-1. Comparison of grain sizes obtained using either a shovel or a scoop to sample stream sediments.

USGS ID Site Description Collection method Replicate Solids (%) Gravel (%) Sand (%) Silt (%) Clay (%)

CERC- SED-18-SC-A CC-07-SED-18-SC-A PVC Scoop A 64.0 0.9 70.9 16.9 11.3
CERC- SED-18-SC-B CC-07-SED-18-SC-B PVC Scoop B 68.4 2.4 79.4 10.0 8.3
CERC- SED-18-SC-C CC-07-SED-18-SC-C PVC Scoop C 70.0 1.1 80.5 10.1 8.4
CERC- SED-18-SH-A CC-07-SED-18-SH-A Shovel A 73.8 0.2 75.4 14.0 10.4
CERC- SED-18-SH-B CC-07-SED-18-SH-B Shovel B 72.1 1.1 77.0 12.0 10.0
CERC- SED-18-SH-C CC-07-SED-18-SH-C Shovel C 62.8 0.2 61.6 24.1 14.1
CERC-SED-42-SC-A CC-07-SED-42-SC-A PVC Scoop A 73.6 0.7 89.3 6.0 4.0
CERC-SED-42-SC-B CC-07-SED-42-SC-B PVC Scoop B 73.7 0.7 95.3 2.0 2.0
CERC-SED-42-SC-C CC-07-SED-42-SC-C PVC Scoop C 68.7 0.4 85.6 6.0 8.0
CERC-SED-42-SH-A CC-07-SED-42-SH-A Shovel A 80.0 0.2 85.8 6.0 8.0
CERC-SED-42-SH-B CC-07-SED-42-SH-B Shovel B 74.1 0.5 91.5 4.0 4.0
CERC-SED-42-SH-C CC-07-SED-42-SH-C Shovel C 73.8 1.3 90.7 4.0 4.0
CERC-SED-66-SC-A CC-07-SED-66-SC-A PVC Scoop A 75.4 0.0 94.1 2.0 4.0
CERC-SED-66-SC-B CC-07-SED-66-SC-B PVC Scoop B 69.8 0.0 98.0 0.0 2.0
CERC-SED-66-SC-C CC-07-SED-66-SC-C PVC Scoop C 72.1 0.0 95.6 0.0 4.4
CERC-SED-66-SH-A CC-07-SED-66-SH-A Shovel A 68.1 0.0 93.6 2.0 4.4
CERC-SED-66-SH-B CC-07-SED-66-SH-B Shovel B 75.6 0.0 95.6 0.0 4.4
CERC-SED-66-SH-C CC-07-SED-66-SH-C Shovel C 67.3 0.0 95.6 0.0 4.4

Site Means: CC-07-SED-18 PVC Scoop 67.4 1.4 76.9 12.3 9.3
Shovel 70.7 1.2 78.4 11.3 9.0

CC-07-SED-42 PVC Scoop 72.0 0.6 90.0 4.7 4.7
Shovel 74.1 0.4 88.9 4.7 6.0

CC-07-SED-66 PVC Scoop 72.4 0.0 95.9 0.7 3.5
Shovel 70.0 0.0 95.7 0.7 3.6

Overall Means: PVC Scoop 70.6 0.7 87.6 5.9 5.8
Shovel 71.6 0.5 87.7 5.6 6.2
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Appendix J-2. Comparison of concentrations of selected elements in shovel and scoop equipment rinse blanks.

All concentrations in milligrams per liter as determined by LET Labs (Columbia, MO) using ICP-AES.

Major cations:

Sample ID Al Ba Ca Fe K Mg Mn Na Sr
reagent blanks

CERC 66 Blank-A <0.02 <0.001 <0.08 <0.02 <0.2 <0.01 <0.002 0.3 <0.0005
CERC 66 Blank-B <0.02 <0.001 <0.08 <0.02 <0.2 <0.01 <0.002 0.3 <0.0005
CERC 66 Blank-C <0.02 <0.001 <0.08 <0.02 <0.2 <0.01 <0.002 0.3 <0.0005

shovel rinses
CERC 66 SH-A 0.48 0.011 1.4 1.7 0.3 0.16 0.046 6.0 0.002
CERC 66 SH-B 0.16 0.003 0.6 0.6 <0.2 0.08 0.025 4.1 0.001
CERC 66 SH-C 0.15 0.003 0.5 0.6 <0.2 0.07 0.020 4.5 0.001

scoop rinses
CERC 66 SC-A 0.30 0.012 6.4 0.4 0.4 0.33 0.033 2.7 0.007
CERC 66 SC-B 0.06 0.014 10.6 0.1 0.4 0.52 0.013 1.6 0.012
CERC 66 SC-C 0.06 0.014 11.4 0.1 0.5 0.56 0.014 3.0 0.013

Trace elements:

Sample ID Be B Cd Co Cr Cu Mo Ni Pb V Zn
reagent blanks

CERC 66 Blank-A <0.001 <0.05 <0.001 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 <0.003
CERC 66 Blank-B <0.001 0.05 <0.001 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 <0.003
CERC 66 Blank-C <0.001 <0.05 <0.001 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 <0.003

shovel rinses
CERC 66 SH-A <0.001 <0.05 <0.001 <0.001 <0.002 0.002 <0.005 <0.002 <0.01 <0.001 0.06
CERC 66 SH-B <0.001 <0.05 <0.001 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 0.016
CERC 66 SH-C <0.001 <0.05 <0.001 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 0.015

scoop rinses
CERC 66 SC-A <0.001 <0.05 0.002 <0.001 <0.002 <0.002 <0.005 <0.002 0.02 <0.001 0.17
CERC 66 SC-B <0.001 <0.05 <0.001 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 0.059
CERC 66 SC-C <0.001 <0.05 <0.001 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 0.056
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Comparison between centrifuged pore-water samples (ICPAES and ICPMS analyses) and Day 7 peepers samples (ICPMS only):

Peeper 
(Day 7)

Peeper 
(Day 7)

Peeper 
(Day 7)

Peeper 
(Day 7)

Peeper 
(Day 7)

Sediment 
ID ICPMS ICPAES ICPMS ICPMS ICPAES ICPMS ICPMS ICPAES ICPMS ICPMS ICPAES ICPMS ICPMS ICPAES ICPMS

35 2.44 < 2  < 0.53 5.64 3 2.65 148. 65        < 5.7 1.22 1 < 0.16 14.5 10      < 0.19
45 6.53 7  < 0.38 4.59 3 4.04 144. 150 54.8 2.63 3  < 0.05 12.3 20 1.04
50     < 1.4 2  < 0.38 4.79 4 3.15 18.9 17      < 1.5 0.082 < 1  < 0.05 2.92 < 10 0.83
53     < 1.4 < 2 < 0.53 2.42 < 2 2.06 291. 260 255. 1.26 1 < 0.16 14.2 10 1.07
67     < 1.4 < 2  < 0.38 1.80 < 2 1.79 98.6 91 109. 0.12 < 1  < 0.05 3.57 < 10 2.09
69 1.79 < 2 < 0.53 8.47 6 4.06 208. 170 207. 0.30 < 1   < 0.16 19.1 10 2.94

Comparison between centrifuged pore-water samples containing >500 ppb Zn (ICPAES analyses only) and Day 7 peeper sample (ICPMS only):

Peeper 
(Day 7)

Peeper 
(Day 7)

Peeper 
(Day 7)

Peeper 
(Day 7)

Peeper 
(Day 7)

Sediment 
ID ICPAES ICPMS ICPAES ICPMS ICPAES ICPMS ICPAES ICPMS ICPAES ICPMS

33 < 2 < 0.53 100 41.3 2130. 704. 2 <0.16 < 10 0.30
401 < 2  < 0.38 5 4.9 1330. 1250. < 1 0.15 10 25.2
52 5  < 0.38 5 6.6 1030. 795. 2.2   <0.05 20 2.50
55 62 2.47 17 12.10 9950. 8650. 23 3.98 110 14.4
57 < 2 <0.38 61 34.4 5490. 2900. 7.3 5.34 < 10 < 0.11
59 < 2 < 0.53 7.2 4.41 2130. 810. 1 0.5 < 10 4.84
63 < 2 < 0.53 3 3.66 1110. 1060. 1 <0.16 10 3.19
65 < 2 <0.38 5 8.74 1230. 884. 3.7 4.25 < 10 9.03
66 < 2 < 0.53 < 2 2.01 549. 554. 1 <0.16 < 10 3.94
68 < 2 < 0.53 61 20.0 27100. 8720. 42 19.4 < 10 4.56
70 14 2.00 13 12.0 3580 2470 51 23.6 33 64.3
71 < 2 < 0.53 75 26.7 4260. 1300. 3.7 1.43 < 10 < 0.19

PbCu Ni Zn Cd

Centrifuged       
Day (-7)

Appendix K-1. Comparison of methods used to isolate and analyze pore water for TSMD samples collected in 2007.  

Cu Ni Zn Cd Pb

Centrifuged       
Day (-7)

All concentrations in micrograms per liter. Filterable concentrations of Cu, Ni, Zn, Cd, and Pb in selected TMD centrifuged pore-water samples obtained 7 days before onset of toxicity tests 
[Day (-7)] and in peepers obtained on Day 7 of tests. Each peeper was buried in a test sediment for 7 days; Day 7 was the corresponding day of the toxicity test when peeper was removed. 
ICPMS, Inductively coupled plasma mass spectrometry; ICPAES, Inductively coupled plasma atomic emission spectrophotometry. Bold and italicized values are below method quantitation 
limits and therefore are expected to have large uncertainty.

Centrifuged       
Day (-7)

Centrifuged       
Day (-7)

Centrifuged       
Day (-7)

Centrifuged       
Day (-7)

Centrifuged       
Day (-7)

Centrifuged       
Day (-7)

Centrifuged       
Day (-7)

Centrifuged       
Day (-7)
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USGS ID Be B Cd Co Cr Cu Mo Ni Pb V Zn

PW-01 <0.001 <0.05 0.0007 0.0043 <0.002 0.006 <0.005 <0.002 0.01 0.003 0.005
PW-02 <0.001 <0.05 <0.0006 0.003 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 <0.003
PW-03 <0.001 <0.05 0.0008 0.004 <0.002 <0.002 <0.005 0.003 <0.01 <0.001 <0.003
PW-04 <0.001 <0.05 0.002 0.017 <0.002 0.024 <0.005 0.0083 0.044 0.0082 0.067
PW-05 <0.001 <0.05 <0.0006 0.0049 <0.002 <0.002 <0.005 0.003 <0.01 0.002 0.009
PW-06 <0.001 <0.05 <0.0006 0.0076 <0.002 <0.002 <0.005 0.003 <0.01 0.002 0.005
PW-07 <0.001 0.06 0.0052 0.016 <0.002 0.0085 <0.005 0.003 0.02 0.0035 <0.003
PW-09 <0.001 <0.05 <0.0006 0.002 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 <0.003
PW-10 <0.001 <0.05 <0.0006 0.01 <0.002 <0.002 <0.005 0.003 <0.01 <0.001 <0.003
PW-104 <0.001 <0.05 0.0009 0.0036 <0.002 0.004 <0.005 <0.002 0.01 <0.001 0.028
PW-104_9 <0.001 <0.05 0.001 0.0044 <0.002 0.006 <0.005 0.002 0.02 0.002 0.043
PW-11 <0.001 <0.05 0.0007 0.0068 <0.002 0.004 <0.005 0.004 <0.01 0.002 0.008
PW-12 <0.001 <0.05 <0.0006 0.0079 <0.002 <0.002 <0.005 0.004 <0.01 0.002 0.004
PW-13 <0.001 0.07 <0.0006 0.001 <0.002 0.021 <0.005 0.003 <0.01 <0.001 0.012
PW-130 <0.001 <0.05 <0.0006 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 0.05
PW-14 <0.001 <0.05 <0.0006 0.001 <0.002 <0.002 <0.005 <0.002 <0.01 0.002 0.011
PW-15 <0.001 <0.05 0.001 0.0044 <0.002 0.0069 <0.005 <0.002 0.01 <0.001 0.036
PW-158 <0.001 <0.05 <0.0006 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 0.057
PW-16 <0.001 <0.05 <0.0006 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 0.001 0.0091
PW-17 <0.001 <0.05 <0.0006 0.002 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 <0.003
PW-18 <0.001 <0.05 0.0026 0.002 <0.002 0.003 <0.005 <0.002 <0.01 0.001 0.3
PW-181 <0.001 0.07 0.0024 0.0072 <0.002 0.004 <0.005 0.002 0.041 0.002 0.095
PW-19 <0.001 0.06 0.0006 0.011 <0.002 <0.002 <0.005 0.0067 <0.01 0.001 0.007
PW-19_9 <0.001 <0.05 <0.0006 0.013 <0.002 <0.002 <0.005 0.0073 <0.01 0.002 0.016
PW-21 <0.001 <0.05 0.001 0.015 <0.002 0.0084 <0.005 0.0094 0.03 0.01 0.06
PW-22 <0.001 0.06 0.002 0.0079 <0.002 0.004 <0.005 0.005 <0.01 0.002 0.082
PW-23 <0.001 <0.05 0.0006 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 0.065
PW-25 <0.001 <0.05 0.0009 0.002 <0.002 <0.002 <0.005 0.002 <0.01 0.002 0.12
PW-26 <0.001 <0.05 0.0009 0.012 <0.002 0.003 <0.005 0.004 0.01 <0.001 <0.003
PW-27 <0.001 <0.05 <0.0006 0.0042 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 <0.003
PW-28 <0.001 <0.05 <0.0006 <0.001 <0.002 0.004 <0.005 <0.002 <0.01 0.002 0.023
PW-29 <0.001 <0.05 0.0035 0.013 <0.002 0.005 <0.005 0.005 0.031 0.0031 0.089

Appendix K-2. Concentrations (milligrams per liter) of filterable trace metals, as determined by ICP-AES, in samples of bulk pore 
water obtained from centrifugation of TSMD sediments, 7 days before onset of toxicity testing.
Analyses performed by Environmental and Testing Laboratory (Columbia, MO). USGS ID's with "_9" suffix are sample duplicates. 
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USGS ID Be B Cd Co Cr Cu Mo Ni Pb V Zn

Appendix K-2. Concentrations (milligrams per liter) of filterable trace metals, as determined by ICP-AES, in samples of bulk pore 
water obtained from centrifugation of TSMD sediments, 7 days before onset of toxicity testing.
Analyses performed by Environmental and Testing Laboratory (Columbia, MO). USGS ID's with "_9" suffix are sample duplicates. 

PW-32 <0.001 <0.05 <0.0006 <0.001 <0.002 <0.002 <0.005 0.0062 <0.01 <0.001 0.078
PW-33 <0.001 0.06 0.002 0.116 <0.002 <0.002 <0.005 0.1 <0.01 <0.001 2.13
PW-34 <0.001 <0.05 0.001 0.009 <0.002 0.004 <0.005 0.0082 0.01 <0.001 0.19
PW-35 <0.001 <0.05 0.001 0.003 <0.002 <0.002 <0.005 0.003 0.01 0.001 0.065
PW-36 <0.001 <0.05 0.0048 0.0067 <0.002 0.038 <0.005 0.005 0.071 0.002 0.23
PW-36_9 <0.001 <0.05 0.0031 0.0056 <0.002 0.027 <0.005 0.005 0.051 <0.001 0.13
PW-37 <0.001 <0.05 0.001 0.004 <0.002 <0.002 <0.005 <0.002 0.031 0.001 0.046
PW-38 <0.001 <0.05 <0.0006 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 <0.003
PW-39 <0.001 0.07 <0.0006 0.0053 <0.002 <0.002 <0.005 <0.002 0.01 <0.001 0.017
PW-401 <0.001 <0.05 <0.0006 0.0037 <0.002 <0.002 <0.005 0.005 0.01 0.001 1.33
PW-41 <0.001 <0.05 0.0037 0.0068 <0.002 0.0082 <0.005 0.003 0.043 0.004 0.17
PW-41_9 <0.001 <0.05 0.0036 0.007 <0.002 0.0098 <0.005 0.003 0.041 0.0044 0.15
PW-42 <0.001 <0.05 0.001 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 0.307
PW-43 <0.001 <0.05 0.0028 0.022 <0.002 0.0096 <0.005 <0.002 0.032 <0.001 0.19
PW-441 <0.001 <0.05 <0.0006 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 0.001 0.341
PW-45 <0.001 <0.05 0.0027 0.012 <0.002 0.0067 <0.005 0.003 0.02 0.002 0.15
PW-47 <0.001 0.07 <0.0006 0.0085 <0.002 <0.002 <0.005 <0.002 0.01 <0.001 0.006
PW-48 <0.001 <0.05 0.001 0.0077 <0.002 0.003 <0.005 0.002 <0.01 0.001 0.055
PW-491 <0.001 0.06 <0.0006 0.066 <0.002 <0.002 <0.005 0.015 <0.01 <0.001 0.15
PW-50 <0.001 <0.05 <0.0006 0.0058 <0.002 0.002 <0.005 0.004 <0.01 0.002 0.017
PW-51 <0.001 <0.05 <0.0006 0.0064 <0.002 <0.002 <0.005 <0.002 <0.01 0.001 0.021
PW-52 <0.001 <0.05 0.0022 0.0043 <0.002 0.005 <0.005 0.005 0.02 0.002 1.03
PW-52_9 <0.001 <0.05 0.0047 0.0052 <0.002 0.0098 <0.005 0.006 0.03 0.003 1.19
PW-53 <0.001 <0.05 0.001 0.0035 <0.002 <0.002 <0.005 <0.002 0.01 0.001 0.26
PW-54 <0.001 <0.05 0.001 <0.001 <0.002 <0.002 <0.005 <0.002 0.01 0.001 0.17
PW-55 <0.001 <0.05 0.023 0.013 <0.002 0.062 <0.005 0.017 0.11 0.0034 9.95
PW-56 <0.001 <0.05 <0.0006 <0.001 <0.002 <0.002 <0.005 0.005 <0.01 0.001 0.012
PW-57 <0.001 <0.05 0.0073 0.021 <0.002 <0.002 <0.005 0.061 <0.01 <0.001 5.49
PW-58 <0.001 0.08 0.0009 0.014 <0.002 <0.002 <0.005 0.005 0.01 0.001 0.417
PW-58_9 <0.001 <0.05 0.0025 0.014 <0.002 0.004 0.005 0.006 0.036 <0.001 0.405
PW-59 <0.001 <0.05 0.001 0.0033 <0.002 <0.002 <0.005 0.0072 <0.01 <0.001 2.13
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USGS ID Be B Cd Co Cr Cu Mo Ni Pb V Zn

Appendix K-2. Concentrations (milligrams per liter) of filterable trace metals, as determined by ICP-AES, in samples of bulk pore 
water obtained from centrifugation of TSMD sediments, 7 days before onset of toxicity testing.
Analyses performed by Environmental and Testing Laboratory (Columbia, MO). USGS ID's with "_9" suffix are sample duplicates. 

PW-60 <0.001 <0.05 0.0009 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 0.008
PW-61 <0.001 <0.05 <0.0006 0.0041 <0.002 <0.002 <0.005 0.006 <0.01 <0.001 0.11
PW-62 <0.001 <0.05 <0.0006 0.0044 <0.002 <0.002 <0.005 0.003 0.02 0.001 0.044
PW-63 <0.001 <0.05 0.001 0.01 <0.002 <0.002 <0.005 0.003 0.01 0.002 1.11
PW-63_9 <0.001 <0.05 0.0046 0.0098 <0.002 0.005 <0.005 0.006 0.091 0.0044 1.38
PW-64 <0.001 <0.05 <0.0006 0.0052 <0.002 <0.002 <0.005 0.004 0.02 <0.001 0.403
PW-65 <0.001 0.08 0.0037 <0.001 <0.002 <0.002 <0.005 0.005 <0.01 <0.001 1.23
PW-66 <0.001 <0.05 0.001 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 0.001 0.549
PW-67 <0.001 <0.05 <0.0006 0.002 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 0.091
PW-68 <0.001 0.05 0.042 0.001 <0.002 <0.002 <0.005 0.061 <0.01 <0.001 27.1
PW-69 <0.001 0.08 0.0007 0.0071 <0.002 <0.002 <0.005 0.0062 0.01 <0.001 0.17
PW-70 <0.001 <0.05 0.051 0.0083 <0.002 0.014 <0.005 0.013 0.033 0.001 3.58
PW-71 <0.001 <0.05 0.0037 0.019 <0.002 <0.002 <0.005 0.075 <0.01 <0.001 4.26
PW-72 <0.001 <0.05 0.0009 0.002 <0.002 <0.002 0.009 0.011 <0.01 <0.001 0.737
WB-1 <0.001 <0.05 0.002 0.003 <0.002 0.0066 0.048 0.0078 0.01 0.002 0.006
WB-2 <0.001 <0.05 0.0018 0.003 <0.002 0.011 0.041 0.011 0.01 0.003 0.009
WW-1 <0.001 0.07 <0.0006 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 <0.003
WW-2 <0.001 <0.05 <0.0006 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 <0.003
Filtration Blank-1 <0.001 <0.05 <0.0006 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 <0.003
Filtration Blank-2 <0.001 <0.05 <0.0006 <0.001 <0.002 <0.002 <0.005 <0.002 <0.01 <0.001 <0.003
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T E C H N I C A L  M E M O R A N D U M   
 

Tar Creek Superfund Site 
Data Quality Review Memorandum 
July-August 2007 Sediment Sampling Event 
 
TO: John Meyer/US EPA Region 6 

FROM: CH2M HILL, Inc.  

DATE: April 28, 2008 

 

This memorandum summarizes the analytical methodology and quality control measures used 
to support the analysis of sediment samples collected in July and August 2007 at the Tar Creek 
Superfund Site.  Included is an overview of the sampling event, a description of chain of custody 
and sample receipt conditions, holding times, quality control samples (blanks, laboratory control 
samples, matrix spike/matrix spike duplicates), calibration, internal standards and surrogates, 
lab and field duplicates, and overall conclusions from the data review.  

Overview of Sampling Event, Analysis, and Data Review 
Sediment samples were collected July 9-18 and August 20-22 and were shipped by Federal 
Express Priority Overnight Delivery to the USEPA Region 6 Regional Laboratory (USEPA 
Houston Laboratory) for the following analyses: 

• Semivolatile organic compounds (SVOCs, Low-Level) by USEPA SW-846 Method 8270 
[SVOCs by gas chromatography/mass spectrometry] 

• Total organic carbon (TOC) by TCEQ Standard Operating Procedure 126 [Non-
purgeable organic carbon by combustion/non-dispersive infrared detector - based on 
USEPA Method 415.2] 

• Grain size by TCEQ Standard Operating Procedure 160 [Particle size analysis of soils by 
sieve and hydrometer - based on ASTM D422]  

Data were reviewed for quality by staff at the USEPA Houston Laboratory to determine if the 
samples were analyzed according to the QC specifications of the analytical methods. The data 
review focused on the potential impact of laboratory performance and matrix effects on the 
validity of the analytical results.  The following items were reviewed where applicable: 

• Chain of custody and sample receipt conditions  
• Preparatory and analytical holding times  
• Blank contamination and potentially associated positive bias 
• Laboratory control sample (LCS) accuracy 
• Matrix spike/matrix spike duplicate (MS/MSD) accuracy and precision 
• Initial and continuing calibration accuracy and precision 
• Internal standard and surrogate recovery accuracy 
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• Chromatography 

Percent recovery values for surrogates, LCSs, and MS/MSDs pertaining to the SVOC analyses 
were compared to control limits that were statistically derived in-house by the USEPA Houston 
Laboratory. Other QC measures were compared to requirements specified in the analytical 
method or EPA-approved criteria. A summary of the quality control findings is provided 
below: 

Chain of Custody and Sample Receipt Conditions 
All samples were received by the laboratory under proper chain of custody documentation.  

The case narrative notes that samples 0708045-12B, 0708045-17A, and 0708045-17B were 
received broken but the laboratory was able to utilize aliquots from alternate sample containers 
for these samples so analytical data were not impacted. 

Samples 0708048-55 through 0708048-63 were received at 14 degrees Celsius - outside of the 
acceptable temperature range of 2-6 degrees Celsius. The Houston Laboratory noted the 
exception in the case narrative but did not qualify the data based on this receipt temperature. 
SVOCs and TOC are less susceptible to temperature-based loss than volatile organic 
compounds but the data user should consider that the SVOC and TOC results for these samples 
could potentially be biased low. Grain size results are not affected by the escalated temperature. 

Holding Times 
SVOCs 
Some SVOC results were qualified as “HTS” or estimated due to being prepared outside of the 
14-day extraction holding time; however, the case narrative explains that the dates of collection 
listed on chains of custody and the analytical reports refer to the date of collection of the bulk 
sediment samples which were frozen and that the actual holding times for this project should be 
based on the dates the subsamples were taken from the bulk samples. According to this 
criterion all SVOC samples were prepared within the recommended extraction holding time. 

TOC 
A total of 73 samples were analyzed for TOC outside of the recommended 28-day holding time 
– with some samples being analyzed up to six months past the holding time expiration. The 
analytical data were qualified and should be considered as estimated concentrations with a 
potential low bias. 

Blanks 
SVOCs 
Caprolactam, bis(2-ethylhexlyl)phthalate, and benzoic acid were detected in multiple laboratory 
preparation blanks indicating some low-level lab contamination for these compounds.  
Associated detections for these compounds in normal samples at concentrations less than 10x 
the blank levels were qualified as “B” to indicate that the presence of the analyte is suspect and 
if present may be biased high. 
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Laboratory Control Samples 
SVOCs 
Hexachlorocyclopentadiene was not detected in the LCS for batch B710403 prepared on 
September 6, 2007 (i.e. a recovery of 0%). Due to this extreme LCS failure, all 
hexachlorocyclopentadiene results for samples prepared in this batch were rejected. 

Bis(2-ethylhexylphthalate, butylbenzyl phthalate, di-n-octyl phthalate, benzoic acid, and pyrene 
were recovered above acceptance criteria in one or more LCSs indicating a positive bias. Some 
of the high recoveries were possibly due to sporadic contamination which was also seen in 
some laboratory blanks. Due to the high recoveries, associated detections for these compounds 
were qualified as “K”, estimated with a possible high bias. 

Hexachloroethane was recovered below acceptance criteria in a LCS indicating a negative bias. 
Due to this LCS recovery failure, the Houston Laboratory raised the reporting limits for 
hexachloroethane in associated samples to ensure that the reported non-detect results were 
accurate. 

TOC 
TOC was recovered outside of acceptance criteria in two LCSs which resulted in nine associated 
TOC results being qualified as estimated concentrations. 

The RPDs for three TOC LCS/LCSDs were outside of acceptance criteria indicating imprecision 
in the analytical system. Multiple associated TOC results were qualified as estimated due to this 
imprecision. 

Matrix Spike / Matrix Spike Duplicate 
SVOCs 
Hexachlorocyclopentadiene was recovered below acceptance criteria in multiple MS/MSDs 
with failing recoveries ranging from 0%-10.3%. Associated results for 
hexachlorocyclopentadiene in source samples 0708044-02, 0708045-08, 0708045-19, 0708048-63, 
and 0707015-04 were rejected based on the extremely poor recoveries. Based on the consistent 
recovery failure of hexachlorocyclopentadiene in project sample MS/MSDs the data user 
should consider that even the non-detect results for hexachlorocyclopentadiene that were not 
rejected may not be accurate. 

Bis(2-ethylhexylphtahate, butylbenzyl phthalate, pyrene, benzo(b)fluoranthene, fluoranthene, 
and phenanthrene were recovered above acceptance criteria in one or more MS/MSDs 
indicating a positive bias.  Some of the high recoveries were possibly due to sporadic 
contamination which was also seen in some laboratory blanks. Due to the high recoveries, 
associated detections for these compounds were qualified as “K”, estimated with a possible 
high bias. 

Fluoranthene was recovered below acceptance criteria in the MS spiked into sample 0707015-04 
which resulted in the associated fluoranthene detection in the source sample being qualified as 
“L” estimated with a low bias. 

3,3’-dichlorobenzidine was recovered below acceptance criteria in multiple MS/MSDs 
indicating a negative bias. Due to this MS/MSD recovery failure, the Houston Laboratory 
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raised the reporting limits for 3,3’-dichlorobenzidine in the associated source samples to ensure 
that the reported non-detect results were accurate. 

Two SVOC matrix spikes exhibited multiple percent recoveries and relative percent differences 
(RPDs) outside acceptance criteria that, according to the USEPA Houston Laboratory, were the 
obvious result of excessive blowdown during the concentration step. This problem was not seen 
in the parent sample or the associated MSD and was therefore indicative of an isolated event 
rather than a matrix interference; therefore, data were not qualified due to these recovery and 
RPD failures. 

TOC 
TOC recovered outside of acceptance criteria in 11 MS/MSDs due to possible matrix 
interference. The associated TOC results were qualified as estimated in the source samples 
0707015-01, 0707015-19, 0707019-01, 0707019-22, 0708044-04, 0708045-06, 0708045-16, 0708048-28, 
0708048-38, 0708048-49, and 0708048-58 due to these failing recoveries. 

The RPDs for TOC in three MS/MSDs were slightly outside acceptance criteria at 32.2%, 37%, 
and 32%. The associated TOC results in the source samples were qualified as estimated due to 
the MS/MSD imprecision.  

Initial and Continuing Calibrations 
SVOCs 
Carbazole and benzoic acid exhibited chromatography problems during calibration; therefore 
all detections for these compounds have been qualified as “J” estimated. 

The result for butylbenzyl phthalate in sample 0707015-07 was qualified as “J” estimated 
because the reported concentration is outside the upper calibration limit and no further dilution 
was performed. 

Results for indeno(1,2,3-c,d)pyrene and benzo(g,h,i)perylene in samples 0707015-36 and 
0707015-39 were qualified as “K”, biased high due to the high recoveries for these compounds 
in the associated continuing calibration verification (CCV) standard. 

TOC 
Multiple TOC CCVs exhibited recoveries outside the acceptance criteria of 90%-110% resulting 
in multiple TOC results being qualified as estimated. Most of the failing CCV recoveries were 
high indicating a potential bias high. 

Internal Standard and Surrogate Recoveries 
SVOCs 
The surrogate terphenyl-d14 recovered above acceptance criteria and the internal standard 
associated with the quantitation of bis(2-ethylhexylphtahate, butylbenzyl phthalate, and pyrene 
recovered below acceptance criteria in samples 0708044-06, 0708045-08, and 0708045-12 which 
resulted in associated detections for these analytes in these samples being qualified as “K” 
estimated with a possible high bias. 

The surrogate 1,2-dichlorobenzene-d4 recovered below acceptance criteria in samples 0708045-
02 and 0708045-03 reportedly due to excessive blowdown experienced during the concentration 
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step of sample preparation. The USEPA Houston Laboratory raised the reporting limits for the 
results in these samples accordingly to ensure that reported non-detect results were accurate. 

Due to lab error no surrogate was added to LCS sample B7G2002-BS1. The target analyte spike 
recoveries were within acceptance criteria so no data qualification was applied. 

Lab Duplicate and Field Duplicate Precision 
Percent Solids 
The lab duplicate precision for percent solids in sample 0708045-19 was outside acceptance 
criteria with a RPD of 28.6%. A reanalysis of the sample showed acceptable precision, 
confirming the original percent solids result of 77.5%. 

Grain Size 
The RPD for gravel in the grain size analysis of sample 0707015-20 exceeded the acceptance 
criteria of 40% at 59.28%. The gravel value for sample 0707015-20 should be considered 
estimated. 

General 
Grain Size 
According to the case narrative, the matrix of samples 0707015-11, 0707015-21, and 0707015-28 
may have caused clay to settle out with the sand in the grain size analysis. Therefore the clay 
value reported for these samples could potentially be biased low and the sand biased high. 

According to the case narrative, the matrix of samples 0707015-10, 0707015-16, 0707015-20, 
0708044-09, and 0708045-09 may have caused silt to settle out with the sand in the grain size 
analysis. Therefore the silt value reported for these samples could potentially be biased low and 
the sand biased high. 

Conclusions 
Standard procedures for quality assurance and quality control were followed in the analysis 
and reporting of the sample results. All results for solid samples were reported on a dry-weight 
basis and reporting limits were adjusted accordingly for sample size and matrix interference. 

Hexachlorocyclopentadiene recovered at 0% in one LCS and well below acceptance criteria in 
multiple MS/MSDs which resulted in the rejection of the hexachlorocyclopentadiene results in 
samples 0708044-02, 0708045-08, 0708045-19, 0708048-62, 0708048-63, and 0707015-04. Based on 
the consistently poor recovery, other results for hexachlorocyclopentadiene that were not 
rejected may be considered as estimated concentrations that are potentially biased low. 

No TOC results were rejected; however, multiple recovery failures in CCVs, LCSs, and 
MS/MSDs resulted in several TOC results being qualified as estimated. Seventy three of the 
TOC samples were analyzed outside holding time with some analyzed as late as six months 
past the holding time expiration. 

Other analytical results were qualified due to QC issues as described previously. Based on the 
USEPA Houston Laboratory’s review, the overall quality of the analytical data was found to 
satisfy the QC requirements established by the analytical methods and the USEPA Houston 
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Laboratory.  All analytical results, with the exception of the six rejected results for 
hexachlorocyclopentadiene, may be used to support project decisions.  
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1.0 Introduction 

USEPA and its partners conducted a sediment sampling program (SSP) in 2007 to generate 
matching sediment chemistry and sediment toxicity data for the TMD (Pehrman et al. 2007).  The 
2007 SSP involved the collection of sediment samples at approximately 73 of the locations that 
were visited during the 2006 sampling program.  The procedures that were used to select the 73 
sampling locations are described in the conceptual Field Sampling Program (Pehrman et al. 2007).    
 
This memorandum summarizes the analytical methodology and quality control measures used to 
support the analysis of sediment samples collected in July and August 2007 at the Tar Creek 
Superfund Site.  Included is an overview of the sampling event, a description of chain of custody 
and sample receipt conditions, holding times, quality control samples (blanks, laboratory control 
samples, matrix spike/matrix spike duplicates), calibration, internal standards and surrogates, lab 
and field duplicates, and overall conclusions from the data review.  
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2.0 Overview of Sampling Event, Analysis, and Data Review 

Sediment samples were collected July 9-18 and August 20-22 and were shipped by Federal Express 
Priority Overnight Delivery to the USEPA Region 7 Regional Laboratory for the following analyses 
under ASR-3532, Project ID: MD073605: 

• Total recoverable metals (TR metals) by USEPA SW-846 Method 6010B [Metals in solids 
by ICP (inductively coupled plasma)] 

• Mercury in Soil or Sediment by USEPA SW-846 Method 7471A. 
• Organochlorine pesticides and polychlorinated biphenyls (Pesticides/PCBs) by USEPA 

SW-846 Method 8275A [Pesticides by gas chromatography/electron capture ] 
 
Data were reviewed for quality by staff at the USEPA Region 7 Laboratory to determine if the 
samples were analyzed according to the QC specifications of the analytical methods. The data 
review focused on the potential impact of laboratory performance and matrix effects on the validity 
of the analytical results.  The following items were reviewed where applicable: 
 

• Chain of custody and sample receipt conditions  
• Preparatory and analytical holding times  
• Blank contamination and potentially associated positive bias 
• Laboratory control sample (LCS) accuracy 
• Matrix spike/matrix spike duplicate (MS/MSD) accuracy and precision 
• Initial and continuing calibration accuracy and precision 
• Internal standard and surrogate recovery accuracy 
• Chromatography 

 
Percent recovery values for surrogates, LCSs, and MS/MSDs pertaining to the SVOC analyses were 
compared to control limits that were statistically derived in-house by the USEPA Region 7 
Laboratory. Other QC measures were compared to requirements specified in the analytical method 
or EPA-approved criteria. A summary of the quality control findings is provided below: 
 
2.1 Chain of Custody and Sample Receipt Conditions 
All samples were received by the Region 7 laboratory under proper chain of custody 
documentation.  
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2.1.1 Holding Times 

Metals and Mercury 
All samples were analyzed for TR metals and mercury within the recommended 6-month holding 
time. 

Pesticides and PCBs 

A total of 40 samples were extracted 13-15 days past their 14 day holding time and analyzed 
(pesticides) 1-3 days past their 40 day holding time. The results for analytes that were not found at 
or above the reporting limit were UJ-coded to indicate that the reporting limit is an estimated value 
and should be considered as estimated concentrations with a potential low bias.  
 
A total of 38 samples were extracted 1-9 days past their 14 day holding time.  The results for 
analytes that were not found at or above the reporting limit were UJ-coded to indicate that the 
reporting limit is an estimated value and should be considered as estimated concentrations with a 
potential low bias. 
  
2.1.2 Blanks 

Metals and Mercury 

Slight mercury contamination was detected in the laboratory method blank indicating some low-
level lab contamination for these compounds.  Associated detections for these compounds in normal 
samples at concentrations less than 10x the blank levels were qualified as “U” to indicate that the 
reporting limit has been raised to the level found in the blank sample.  Samples affected were: -42, -
48, -52, -54, -55, -56, -57, -58, -59, -60, -63, -64, -65, -71, -73, and -75.  These samples results may 
be biased high. 
 
Slight arsenic contamination was found in the calibration blanks. Only samples containing these 
analytes at a level greater than ten times the contamination level of the blank are reported without 
being qualified. All samples that contained these analytes but at a level less than ten times the 
contamination in the blank have the results U-coded indicating that the reporting limits have been 
raised to the levels found in the samples.   Samples affected were: -4, -9, -12, -14 through -16, -19, -
20, -21, -22, -25, -26, -29, -30, -128, and -136.  These samples results may be biased high. 
 
Slight negative arsenic contamination was found in the preparation blank. Only samples containing 
this analyte at a level greater than five times the contamination level of the blank are reported 
without being qualified. All samples that contained this analyte but at a level less than five times the 
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contamination in the blank have the result J-coded indicating that the reporting limit is an estimate. 
Samples affected were: arsenic in -101, -117, and -118.  These samples results may be biased high. 
Slight silver contamination was found in the calibration blanks. Only samples containing these 
analytes at a level greater than ten times the contamination level of the blank are reported without 
being qualified. All samples that contained these analytes but at a level less than ten times the 
contamination in the blank have the results U-coded indicating that the reporting limits have been 
raised to the levels found in the samples.   Samples affected were -1, -3, -5 through -8, -10, -11, -13, 
-18, -20, -121, -123, -129, and -133 through -135.  These samples results may be biased high. 
 
2.1.3 Laboratory Control Samples 

Metals and Mercury 

Barium was J-coded in samples -41, -42, -43, -44, -45, -46, -47, -48, -49, -50, -51, -52, -53, -54, -55, 
-56, -57, -58, -59, -60, -61, -62, -65, -66, -67, -68, -69, -70, -71, -74, -75, -76, -77, -78, -121 through 
-127, -129 through 159, -161 through -169, and -172.  Although the analyte in question has been 
positively identified in the samples, the quantitation is an estimate (J-coded) due to no recovery of 
this analyte in the laboratory control sample. The actual concentration for this analyte may be higher 
than the reported value. 
 
Barium in samples -63, -64, -72, -73, -160, -171, -173, -174, -175, -177, -178, -179, -180, and -181 
was invalidated due to no recovery of this analyte in the laboratory control sample. The actual 
concentration for this analyte may be higher than the reported value. 
 
Barium was UJ-coded in sample -128. This analyte was not found in the samples at or above the 
reporting limit; however, the reporting limit is an estimate (UJ-coded) due to low recovery of this 
analyte in the laboratory control sample. The actual reporting limit for this analyte may be higher 
than the reported value. 
 
2.1.4 Matrix Spike / Matrix Spike Duplicate 

Metals and Mercury 

Antimony in samples -1 through -40, arsenic in samples -2, -4, -9, -12, -14 through -16, -19, and -
20, and silver in samples -1 through -20 were UJ-coded. These analytes were not found in the 
samples at or above the reporting limits, however, the reporting limits are an estimate (UJ-coded) 
due to low recoveries of these analytes in the laboratory matrix spike. The actual reporting limits for 
these analytes may be higher than the reported values. 
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Antimony in samples -1 through -40, -138, -139, -140, -141, -142, -143, -144, -145, -146, -147, -
148, -149, -150, -151, -152, -153, -154, -155, -157, -158, -159, -160, -161, -162, -163, -164, -165, -
166,-167, -168, -169, -171, -172, -173, -174, -175, -176, -177, and -178 was UJ-coded. This analyte 
was not found in the samples at or above the reporting limit, however, the reporting limit is an 
estimate (UJ-coded) due to low recovery of this analyte in the laboratory matrix spike. The actual 
reporting limits for this analyte may be higher than the reported values. Antimony in samples -123, -
128, -131, and -133 and manganese in samples -101 through -120 were J-coded. Although the 
analytes in question have been positively identified in the samples, the quantitations are an estimate 
(J-coded) due to low recoveries of these analytes in the laboratory matrix spike. The actual 
concentrations for these analytes may be higher than the reported values. 
 
Arsenic in samples -2, -4, -9, -12, -14 through -16, -19, and -20 was UJ-coded. These analytes were 
not found in the samples at or above the reporting limits, however, the reporting limits are an 
estimate (UJ-coded) due to low recoveries of these analytes in the laboratory matrix spike. The 
actual reporting limits for these analytes may be higher than the reported values. 
 
Arsenic in samples -1, -3, -5 through -8, -10, -11, -13, -17, and -18 was J-coded. Although the 
analyte in question has been positively identified in the sample, the quantitation is an estimate (J-
coded) due to low recovery of this analyte in the laboratory matrix spike. The actual concentration 
for this analyte may be higher than the reported value. 
 
Lead in samples -1 through -20, -101 through -120 was J-coded. Although the analytes in question 
have been positively identified in the samples, the quantitations are an estimate (J-coded) due to 
high recoveries of these analytes in the laboratory matrix spike. The actual concentrations for these 
analytes may be lower than the reported values. 
 
Manganese in samples -21 through -40 were J-coded. Although the analytes in question have been 
positively identified in the samples, the quantitations are an estimate (J-coded) due to high 
recoveries of these analytes in the laboratory matrix spike. The actual concentrations for these 
analytes may be lower than the reported values. 
 
Selenium samples -41, -42, -43, -44, -45, -46, -47, -48, -49, -50, -51, -52, -53, -54, -55, -56, -57, -58, 
-59, and -60 were UJ-coded. This analyte was not found in the samples at or above the reporting 
limit, however, the reporting limit is an estimate (UJ-coded) due to low recovery of this analyte in 
the laboratory matrix spike. The actual reporting limits for this analyte may be higher than the 
reported values. 
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Silver in samples -1 through -20 were UJ-coded. These analytes were not found in the samples at or 
above the reporting limits, however, the reporting limits are an estimate (UJ-coded) due to low 
recoveries of these analytes in the laboratory matrix spike. The actual reporting limits for these 
analytes may be higher than the reported values. 
 
Zinc in samples -41, -42, -43, -44, -45, -46, -47, -48, -49, -50, -51, -52, -53, -54, -55, -56, -57, -58, -
59, and -60, -101 through -120, -138, -139, -140, -141, -142, -143, -144, -145, -146, -147, -148, -
149, -150, -151, -152, -153, -154, -155, -157, -158, -159, -160, -161, -162, -163, -164, -165, -166, -
167, -168, -169 -171, and -172 were J-coded.  Although the analyte in question has been positively 
identified in the samples, the quantitation is an estimate (J-coded) due to high recovery of this 
analyte in the laboratory matrix spike. The actual concentrations for this analyte may be lower than 
the reported values. 
 
Pesticides and PCBs 

Gamma-BHC (Lindane) was UJ-coded in sample -24. This analyte was not found in the sample at 
or above the reporting limit, however, the reporting limit is an estimate (UJ-coded) due to low 
recovery of this analyte in the laboratory matrix duplicate. The actual reporting limit for this analyte 
may be higher than the reported value. 
 
Aroclor 1260 was UJ-coded in sample -24. This analyte was not found in the sample at or above the 
reporting limit, however, the reporting limit is an estimate (UJ-coded) due to low recovery of this 
analyte in the laboratory matrix spike. The actual reporting limit for this analyte may be higher than 
the reported value. 
 
2.1.5 Diluted Samples 

Metals and Mercury 

Aluminum in samples -41, -42, -43, -44, -45, -46, -47, -48, -49, -50 -51, -52, -53, -54, -55, -56, -57, 
-58, -59, and -60 was J-coded. Although the analytes in question have been positively identified in 
the samples, the quantitations are an estimate (J-coded) due to the serial dilution percent difference 
being above the control limits. The actual concentrations for aluminum may be higher than the 
reported values. 
 
Calcium in samples -158, -159, -160, -161, -162, -163, -164, -165, -166, -167, -168, -169, -170, -
171, and -172 was J-coded. Although the analytes in question have been positively identified in the 
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samples, the quantitations are an estimate (J-coded) due to the serial dilution percent difference 
being above the control limits. The actual concentrations for calcium  may be higher than the 
reported values. 
 
Chromium in samples -41, -42, -43, -44, -45, -46, -47, -48, -49, -50 -51, -52, -53, -54, -55, -56, -57, 
-58, -59, and -60 was J-coded. Although the analytes in question have been positively identified in 
the samples, the quantitations are an estimate (J-coded) due to the serial dilution percent difference 
being above the control limits. The actual concentrations for chromium may be higher than the 
reported values. 
 
Cobalt in samples -21, -23, -24, -26 through -28, -31, -32, -34 through -36, -38, and -39 was J-coded 
and cobalt in samples -22, -25, -29, -30, -33, -37, and -40 was UJ-coded. Positive results were J-
coded and non-detect results were UJ coded due to the serial dilution percent differences being 
above the control limits. The actual concentrations for cobalt may be lower than the reported values. 
Iron in samples -41, -42, -43, -44, -45, -46, -47, -48, -49, -50 -51, -52, -53, -54, -55, -56, -57, -58, -
59, -60, -158, -159, -160, -161, -162, -163, -164, -165, -166, -167, -168, -169, -170, -171, and -172  
was J-coded. Although the analytes in question have been positively identified in the samples, the 
quantitations are an estimate (J-coded) due to the serial dilution percent difference being above the 
control limits. The actual concentrations for iron may be higher than the reported values. 
 
Lead in samples -1 through -20 was J-coded.  Positive results were J-coded due to the serial dilution 
percent differences being above the control limits. The actual concentrations for lead may be higher 
than the reported values. 
 
Manganese in samples -41, -42, -43, -44, -45, -46, -47, -48, -49, -50 -51, -52, -53, -54, -55, -56, -57, 
-58, -59, -60, -158, -159, -160, -161, -162, -163, -164, -165, -166, -167, -168, -169, -170, -171, and -
172  was J-coded. Although the analytes in question have been positively identified in the samples, 
the quantitations are an estimate (J-coded) due to the serial dilution percent difference being above 
the control limits. The actual concentrations for manganese may be higher than the reported values. 
Vanadium in samples -121 through -136 was J-coded. Positive results were J-coded due to the serial 
dilution percent differences being above the control limits. The actual concentrations for vanadium 
may be higher than the reported values.  
 
Zinc in samples -1 through -20 was J-coded. Positive results were J-coded and non-detect results 
were UJ coded due to the serial dilution percent differences being above the control limits. The 
actual concentrations for zinc may be higher than the reported values. 
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2.1.6 Internal Standard and Surrogate Recoveries 

Metals and Mercury 

Antimony in samples -1 through -40, -101 through -122, -124 through -127, -129, -130, -132, and -
134 through -136 were UJ-coded.  Non-detect results were UJ-coded due to negative recoveries of 
these analytes in the ICS which were not present in the ICS solution but whose absolute values were 
greater than the method detection limits (MDL), therefore, a possibility of false negatives exists.  
The actual reporting limits may be higher than the reported values. 
 
Arsenic in samples -2, -4, -9, -12, -14 through -16, -19, -20, -21, -22, -25, -26, -29, -30, -33, -40, -
128, and -136 were UJ-coded.  Arsenic in samples -1, -6, -8, -10, -11, -13, -17, -36, -121 through -
123, -126, -127, -129, -130, -132, -134, and -135 was J-coded.  Positive results were J-coded and 
non-detect results were UJ-coded due to negative recoveries of these analytes in the ICS which were 
not present in the ICS solution but whose absolute values were greater than the method detection 
limits (MDL), therefore, a possibility of false negatives exists.  The actual reporting limits may be 
higher than the reported values. 
 
Cadmium was detected above the method detection limit (MDL) in the interference check samples 
(ICS) but was not present in the ICS solution, therefore, a possibility of false positives exists. All 
samples that contained this analyte but at a level less than two times the highest level found in the 
ICS have the result J-coded indicating the possibility of false positives.  Samples affected were: -2, -
43, -104, and -110. 
 
Selenium in samples -121 through -136 were UJ-coded.  Non-detect results were UJ-coded due to 
negative recoveries of these analytes in the ICS which were not present in the ICS solution but 
whose absolute values were greater than the method detection limits (MDL), therefore, a possibility 
of false negatives exists.  The actual reporting limits may be higher than the reported values. 
 
Silver in samples -101 through -120 were UJ-coded.  Non-detect results were UJ-coded due to 
negative recoveries of these analytes in the ICS which were not present in the ICS solution but 
whose absolute values were greater than the method detection limits (MDL), therefore, a possibility 
of false negatives exists.  The actual reporting limits may be higher than the reported values. 
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Pesticides and PCBs 

Aroclors 1016, 1221, 1232, 1243, 1248, 1254, 1260, 1262, and 1268 were UJ-coded in samples -1, -
2, -3, -3, -5, -6, -7, -8, -9, -10, -11, -12, -13, -14, -15, -16, -17, -18, -19, -20, -21, -22, -24, -25, -26, -
27, -28, -30, -31, -32, -36, -38, and -39. These analytes were not found in the samples at or above 
the reporting limit, however, the reporting limit is an estimate (UJ-coded) due to low recovery of the 
surrogate analyte. The actual reporting limit for these analytes may be higher than the reported 
value. 
 
2.1.7 Lab Duplicate and Field Duplicate Precision 

Metals and Mercury 

Lead was J-coded in samples -1 through -20. Although the analyte in question has been positively 
identified in the sample, the quantitation is an estimate (J-coded) due to poor precision obtained for 
this analyte in the laboratory duplicate sample. 
 
The measured precision for silver in one field duplicate pair (samples -5 and -38) was 24.4 %, 
outside the acceptable range of precision (<=20%).  However, both values were non-detected 
estimate values (U- or UJ-coded).   
 
The measured precision for mercury in one field duplicate pair (samples -50 and -75) was 23%, 
outside the acceptable range of precision (<=20%).  However, both values were non-detected values 
(U-coded).   
 
The measured precision for mercury in one field duplicate pair (samples -60 and -76) was 23.5%, 
outside the acceptable range of precision (<=20%).  Mercury was not detected in sample -60, while 
it was detected in sample -76.  However, both values were non-detected values (U-coded).  
Decisions based on this data should be made with caution. 
 

2.2 Conclusions 
Standard procedures for quality assurance and quality control were followed in the analysis and 
reporting of the sample results. All results for solid samples were reported on a dry-weight basis and 
reporting limits were adjusted accordingly for sample size and matrix interference. 
 
Barium was rejected in 14 samples due to a lack of recovery in the laboratory control samples. 
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No other metals, mercury, or pesticide/PDB data was rejected however, blank contamination, 
sample dilutions, multiple recovery failures LCSs, and MS/MSDs resulted in several results being 
qualified as estimated.  All 78 of the pesticide/PCB samples were analyzed outside holding time and 
the data were therefore qualified. 
 
The mercury result in samples -60 and -76 are questionable due to unacceptable precision and 
should be used with caution. 
 
Other analytical results were qualified due to QC issues as described previously. Based on the 
USEPA Region 7 Laboratory’s review, the overall quality of the analytical data was found to satisfy 
the QC requirements established by the analytical methods and the USEPA Region 7 Laboratory.  
All analytical results, with the exception of the 14 rejected results for barium and the poor precision 
of mercury in samples -60 and -76 may be used to support project decisions.  
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