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1 INTRODUCTION 

This report presents the results of the 2016 macroinvertebrate tissue study (herein referred to as 

the study) conducted for the Upper Columbia River (UCR) Site (herein referred to as the Site).1 

The study was designed to inform exposure assessments for humans and wildlife receptors that 

consume benthic macroinvertebrates from the Site. Sampling and chemical analyses were 

conducted under the U.S. Environmental Protection Agency (EPA)-approved macroinvertebrate 

tissue study quality assurance project plan (QAPP) (Exponent et al. 2016) and QAPP addendum 

(Windward et al. 2016). The study was conducted as part of the remedial investigation/feasibility 

study (RI/FS) for the Site in support of the baseline ecological risk assessment (BERA) (to be 

completed by Teck American Incorporated [TAI]) and the baseline human health risk assessment 

(HHRA) (to be completed by EPA).  

TAI collected mussels and crayfish from the Site and reference areas during two separate 

sampling events: one in spring 2016 (April 26 through May 19) and one in fall 2016 (September 7 

through October 6). Following finalization of the compositing plan in spring 2017, individual 

organisms were combined into composite samples at ALS Environmental (ALS) in Kelso, 

Washington. Chemical analyses for metals, methyl mercury, and inorganic arsenic were 

conducted by ALS; chemical analyses for polychlorinated biphenyl (PCB) congeners and 

dioxins/furans were conducted by Vista Analytical in El Dorado Hills, California, on a subset of 

samples.  

1.1 STUDY PURPOSE AND DATA QUALITY OBJECTIVES 

The primary objective of this study is to characterize the concentrations of chemicals in the tissues 

of macroinvertebrates sampled from the Site for use in the exposure assessments for humans and 

wildlife receptors that consume these organisms. Mussels and crayfish were selected as 

representative macroinvertebrates, because they are present in the UCR and are consumed by 

both humans and wildlife. For the HHRA, chemistry data for mussels (soft body tissue) and 

crayfish (the whole body and shell, minus the carapace and stomach)2 will be used to evaluate 

the exposures of humans who ingest shellfish. For the BERA, chemistry data for mussels (soft 

body tissue) and crayfish (all body parts, including the shell, carapace, and stomach) will be used 

to evaluate the exposure of aquatic-dependent, invertebrate-feeding fish, birds, and mammals 

                                                      
1 The Site, as defined in the June 2, 2006, Settlement Agreement (USEPA 2006) is “the areal extent of 

hazardous substances contamination within the United States in or adjacent to the Upper Columbia 

River, including the Franklin D. Roosevelt Lake (“Lake Roosevelt”), from the border between the United 

States and Canada downstream to the Grand Coulee Dam, and all suitable areas in proximity to such 

contamination necessary for implementation of the response actions.…” 
2 Includes the head, claws, abdomen, tail, and shell around the claws and tail. 
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that forage for shellfish in nearshore waters. EPA’s level of effort technical memorandum (USEPA 

2013) was used to guide the development of the requirements and design rationale for 

data-collection activities presented in the QAPP (Exponent et al. 2016). As part of the data quality 

objective (DQO) development process, the goals of the study were identified. 

The primary goals of the study are: 

• To determine if total concentrations of target analyte list (TAL) metals,3 methyl mercury, 

inorganic arsenic, PCB congeners, and dioxins/furans in mussel and crayfish tissues pose 

unacceptable risk to human consumers. 

• To determine if chemical concentrations of TAL metals in mussel and crayfish tissues pose 

unacceptable risk to invertivorous fish and wildlife species. 

1.2 REPORT ORGANIZATION 

This report is organized into the following sections: 

• Section 1—Introduction. This section provides background information, identifies the 

purpose of the study, and outlines the organization of the report. 

• Section 2—Study Design and Methods. This section describes the study design, field 

sampling methods, sample compositing scheme, and laboratory methods, including 

tissue processing and chemical analytical methods. 

• Section 3—Quality Assurance Project Plan Deviations. This section discusses deviations 

from the QAPP. 

• Section 4—Data Validation Assessment. This section provides a summary of the 

validation assessment of the analytical results. 

• Section 5—Results. This section presents a summary of the analytical results. 

• Section 6—Summary. This section presents a summary of the study and its results. 

• Section 7—References. This section presents bibliographic information for the documents 

cited in this report. 

Figures, maps, and data tables are provided following Section 7. Data tables presented herein are 

also provided in electronic format, including raw data (provided on CD-ROM). Data may also be 

obtained directly from the project database, accessible at http://teck-ucr.exponent.com. 

                                                      
3 TAL metals include aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, 

cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, potassium, selenium, silver, sodium, 

thallium, vanadium, and zinc. 
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2 STUDY DESIGN AND METHODS 

This section summarizes the study design and methods (including field collection and laboratory 

methods), which were presented in detail in the QAPP (Exponent et al. 2016) and QAPP 

addendum (Windward et al. 2016). Also included in this section is a discussion of the rationale 

for the sample compositing plan and a description of the composite samples. 

2.1 STUDY DESIGN 

The following sections describe the study design, including sampling areas and numbers of 

samples, temporal considerations, and chemical analyses for tissue samples.  

2.1.1 Sampling Areas and Number of Samples 

Macroinvertebrates were collected from six sampling areas at the Site (A1 through A6) and two 

reference areas that are not part of the Site (the Sanpoil River and Buffalo Lake4) (Map 2-1). The 

following factors were considered when selecting the sampling areas, as described in more detail 

in the QAPP (Exponent et al. 2016): 

• Spatial coverage of the Site—One sampling area was identified in each of the six river 

reaches to provide thorough spatial coverage of the Site and to include a variety of 

different river habitats (i.e., lacustrine, transitional, and riverine). 

• Human use areas—Portions of sampling areas A5 and A6 were identified as potential 

local source areas for mussels and crayfish that may be consumed by people. The selection 

of these human use areas was based on data provided in the Site tribal consumption and 

resource use survey data summary reports (Westat 2012; EI 2012), as well as anecdotal 

information provided by a Spokane Tribe of Indians representative (Knudson 2015). In 

addition, sampling area A2 was identified as an area to be evaluated in the HHRA because 

of the presence of sediment with total organic carbon (TOC) concentrations greater than 

1 percent at some locations (Exponent et al. 2016). 

• U.S. Fish and Wildlife Service (USFWS) mussel and crayfish survey results—Sampling 

areas were selected to include locations where mussel and/or crayfish collection was 

successful during the USFWS surveys in 2012 and 2013 (see Appendix B of the QAPP 

for details). 

                                                      
4 Buffalo Lake was used as an alternative reference area because of the lack of suitable sampling habitat at 

Rebecca Lake.  
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• Location of fish sampling areas—When possible, the mussel and crayfish sampling areas 

were selected to overlap with the sampling areas for the UCR fish tissue study (Parametrix 

et al. 2009). 

Reference areas were selected based on information regarding locations where tribal survey 

respondents had reported collecting mussels and crayfish (EI 2012).  

In each of the sampling areas, the collection of six composite samples was targeted for both 

mussels and crayfish, with a target of at least five organisms per composite. It was estimated that 

five organisms would provide sufficient mass for analysis; however, to ensure sufficient tissue 

mass the number of organisms was not limited to five if more could be collected. In accordance 

with the QAPP, all species of mussels and crayfish were targeted for collection. In addition, an 

invasive clam, Corbicula fluminea, was collected when found during sampling.   

2.1.2 Temporal Considerations 

The spring 2016 sampling event was timed to coincide with the annual reservoir drawdown 

period, when water levels were expected to be lowest and mussels most accessible. On average, 

the lowest water levels occur from late April to mid-May (Figure 2-1). In spring 2016, water levels 

were higher than expected based on previous years. Because sufficient numbers of mussel and 

crayfish samples could not be collected in accordance with the level of effort specified in the 

QAPP, an additional sampling event was conducted in fall 2016. The second sampling event was 

timed to take place within the same year as the first event, during early fall when relatively warm 

water temperatures were expected to result in greater crayfish activity.  

2.1.3 Chemical Analyses 

Data from all areas of the Site will be used for the BERA, whereas only data from sampling areas 

A2, A5, and A6 and the reference areas will be used for the HHRA. Tissue samples for use in the 

BERA were analyzed for TAL metals and total solids only. Tissue samples for use in both the 

BERA and HHRA were analyzed for TAL metals, methyl mercury, inorganic arsenic, PCB 

congeners, and dioxins/furans, and prioritized for analysis in this order, as specified in the QAPP. 

For all mussel samples, the soft tissue of the mussel (including any liquid inside the shell) was 

analyzed. When consuming crayfish, people are most likely to consume the whole body minus 

the carapace and stomach,5 whereas wildlife are most likely to consume the entire crayfish. 

Therefore, at locations relevant to both the BERA and HHRA, the carapace and stomach of the 

sample were analyzed separately from the remaining portion of the crayfish. Results from the 

whole body minus the carapace and stomach samples will be used for the HHRA, and estimates 

                                                      
5 Whole body minus the carapace and stomach leaves the head, claws, abdomen, tail, and shell around 

the claws and tail. 
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of the whole-body concentration based on the relative weights and concentrations of each 

sample type will be used for the BERA (see Appendix C for whole-body concentration 

calculation methods).  

At locations relevant to the BERA only, all portions of the crayfish were included for chemical 

analyses to represent whole-body concentrations. 

2.2 FIELD SAMPLING METHODS 

This section summarizes field methods used for the collection, labeling, and transport of 

macroinvertebrates. Sample collection was conducted in accordance with the QAPP (Exponent et 

al. 2016) and QAPP addendum (Windward et al. 2016) during two sampling events in 2016, as 

described in the field summary reports (FSRs) (Appendix A) and summarized in the following 

subsections. Cultural resources monitors and EPA technical oversight personnel were present 

during field sampling.  

2.2.1 Spring 2016 Sample Collection 

The first sampling event took place from April 26 to May 19, 2016. Field reconnaissance was 

conducted within each sampling area prior to sample collection to select locations with suitable 

habitat and good spatial coverage.  

Mussels collection was attempted along shoreline transects that appeared to contain suitable 

mussel habitat (i.e., gently sloping beaches with finer sediments such as silt). Each transect 

consisted of a maximum of 150 meters (m) of shoreline and was searched from approximately 

10 m above the waterline to the maximum wadeable water depth. In each sampling area, 

10 to 20 transects were searched; all live mussels found on the sediment surface were collected, 

regardless of size. Dead mussels were collected if intact tissue was attached to the shell. All 

mussels collected from the Site were species within the Anodonta genus, and all mussels collected 

from the Sanpoil River reference area were western pearlshell (Margaritifera falcata). An invasive 

clam species, Corbicula fluminea, was found in sampling area A6 and was therefore collected as 

specified in the QAPP.  

Crayfish were collected by placing baited traps in areas with suitable crayfish habitat 

(i.e., locations with loose cobbles and boulders and tree or plant debris).6 Traps were deployed at 

each sampling area until the target mass and target number of organisms were collected, or until 

the maximum level of effort specified in the QAPP was met. In each area, 11 to 26 locations were 

sampled, for a total of 90 to 150 trap-nights per area (TAI 2016). Bait consisted of chicken, salmon, 

or cat food and was contained so that it could not be consumed by the crayfish. Non-native 

                                                      
6 A few crayfish were collected by hand without a trap. 
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northern crayfish (Orconectes virilis) was the primary species collected. Additionally, native signal 

crayfish (Pacifastacus leniusculus) were collected in sampling areas A2 and A5 and the Sanpoil 

River reference area. Maps of the mussel and crayfish sampling locations from the spring 2016 

event are presented in the FSR dated August 2016 (Appendix A; see Figures 2 through 9).  

2.2.2 Fall 2016 Sample Collection 

Fall sampling was conducted from September 7 to October 6, 2016. This supplemental mussel and 

crayfish sampling effort was conducted because the target number of samples identified in the 

QAPP (Exponent et al. 2016) had not been collected during the spring 2016 sampling event. The 

sampling plan for the fall event was designed to include areas where more organisms were 

needed to complete the interim sampling plan (Windward et al. 2016). Completion of the interim 

plan included supplementation of some of the proposed composites from the spring sampling 

event in order to achieve targeted numbers and/or tissue mass per composite sample.  

Fall mussel sampling was conducted in sampling areas A1, A3 through A6, and the Sanpoil River 

reference area. Specific mussel sampling locations within the targeted sampling areas were 

chosen based on locations where mussels had been collected previously during the spring 2016 

sampling event, or by USFWS in 2012 and 2013 (Windward et al. 2016). Sampling was conducted 

from the shoreline in sampling area A1 and the Sanpoil River reference area, and by scuba diving 

in sampling areas A1 and A3 through A6. 

Mussel sampling along shoreline transects in sampling area A1 and the Sanpoil River reference 

area was conducted using the same sampling methodology described in Section 2.2.1 of this 

document. Mussel sampling conducted by scuba diving in sampling areas A1 and A3 through 

A6 was carried out by EPA’s scientific dive team (see Appendix A, which includes the EPA Dive 

Report as part of the fall FSR). Prior to scuba diving, TAI conducted camera reconnaissance for 

approximately 4 to 8 hours in each sampling area to determine specific locations where mussels 

were present and could be collected safely by divers. The camera was mounted to a sled and 

pulled by a boat along transects of varying lengths. The video feed was reviewed in real time, 

and global positioning system (GPS) coordinates for locations where mussels were observed were 

noted. The dive team later returned to these locations to collect mussels. Divers followed 

meandering transects no longer than 100 m and collected mussels by hand. The duration and 

number of dives varied by area and depended on the amount of time needed to collect sufficient 

numbers of organisms to meet the targets specified in the QAPP addendum (Windward et al. 

2016). Only live organisms were collected during the fall sampling event. 

Fall crayfish sampling was conducted in sampling areas A1 through A4. The collection methods 

were the same as those used in the spring 2016 sampling event, except that traps were baited with 

salmon only. Sampling continued within each sampling area until the targeted mass, targeted 
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number of organisms, or maximum level of effort was reached (Windward et al. 2016). Maps of 

the mussel and crayfish sampling locations from the fall 2016 event are presented in the FSR dated 

January 2017 (Appendix A; see Figures 3 through 10). 

2.2.3 Sample Identification, Labeling, and Shipping 

In the field, mussels and crayfish were identified to the lowest practical taxonomic level, 

photographed, weighed, and measured. Health status (i.e., live or dead) and any condition issues 

(e.g., signs of disease, missing claws) were also noted for each organism. Individual mussels and 

crayfish were wrapped in food-grade heavy duty aluminum foil with the dull side in contact with 

the organisms, sealed in a plastic bag, and placed in a second resealable plastic bag with a label 

containing a unique identification (ID), consistent with the procedures described in the QAPP.7 

Packaged samples were stored in coolers with ice in the field and transferred to a freezer at the 

end of the sampling day. Samples were kept in the freezer until they were transported, in coolers 

with dry ice, to ALS. Samples collected in the spring were shipped overnight to ALS, and samples 

collected in the fall were hand delivered to ALS by field personnel. 

Each sample ID contained a unique sampling location identifier followed by an individual 

organism identifier. Sampling location identifiers consisted of the following: 

• Two-digit sampling area code—A1 to A6 for Site sampling areas, RL for Buffalo Lake,8 

and SR for Sanpoil River 

• Sample type code—MB for mussel beach and CT for crayfish trap 

• Two-digit sequential number. 

For example, sampling location identifier “A4-MB01” indicates mussel beach location #01 in 

sampling area A4. 

Each individual organism identifier consisted of a species code and an individual number, 

as follows: 

• Species code—MU for mussels, CL for clam, or CR for crayfish 

• Two-digit individual number—sequential number for each individual collected in a given 

sampling area (e.g., mussel #03 collected in sampling area 4).  

                                                      
7 A large number of clams were collected from one sampling location. In order to save time and allow the 

field crew to continue sampling, these organisms were packaged together and not individually weighed 

or measured.  
8 Samples were collected at the Buffalo Lake alternative reference area because Rebecca Lake, the primary 

reference area identified in the QAPP, was not accessible due to thick shoreline vegetation at the time of 

sampling. The RL code was used for Buffalo Lake samples because it had been pre-programmed into the 

field computer system for samples expected to be collected at the Rebecca Lake reference area. 
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For example, sample ID “A4-MB01-MU-03” indicates mussel #03 collected from mussel beach 

location #01 in sampling area 4. The same naming convention was used for organisms collected 

during both sampling events. In order to distinguish between samples collected in the spring and 

fall, unique, sequential sample location numbers were used, even if the same location was 

sampled in both seasons. For example, mussel beach location #01 (MB01) sampled in the spring 

could be labeled as mussel beach location #23 (MB23) if it was resampled in the fall and 

represented the 23rd sequential beach location.  

2.3 SAMPLE COMPOSITING 

Following the spring 2016 sampling event, an interim compositing plan was designed for the 

purpose of informing the fall 2016 sampling event. A draft version of this interim plan was 

initially submitted to EPA by TAI on June 9, 2016 (Section 1 of Appendix B). The primary goal of 

the draft compositing scheme was to, as much as possible, create composite samples representing 

organisms that were grouped together spatially within each area, with organisms of different 

weights distributed evenly among the composite samples. EPA responded on July 22, 2016, with 

recommended revisions to TAI’s draft interim plan; these revisions were based on the goal of 

creating composites comprising organisms of the same species, from the same or nearby areas, 

and of similar size classes, where possible (Section 2 of Appendix B). EPA’s revised interim 

compositing plan specified the sampling areas and numbers of samples needed to complete the 

sampling, which included the supplementation of some of the spring samples with fall organisms 

as necessary to achieve targeted numbers and/or tissue mass per composite sample. The targeted 

areas and numbers presented in the QAPP addendum for the second sampling event (Windward 

et al. 2016) were the same as those presented by EPA in their interim compositing plan dated 

July 22, 2016. 

TAI submitted a draft final compositing plan to EPA on October 27, 2016, upon completion of 

sampling in fall 2016, followed by a memorandum describing the rationale for the plan on 

November 3, 2016 (Section 3 of Appendix B). This draft final compositing plan was based on the 

same primary goals as EPA’s interim compositing plan. The draft final compositing plan did not 

change the grouping of organisms per composite, except in cases where separate composites from 

one sampling area were combined into a single sample because additional organisms (i.e., beyond 

the minimum targeted amount) collected in the fall allowed for the creation of more composites.  

EPA responded to TAI’s draft final compositing plan with a letter dated December 21, 2016 

(Section 4 of Appendix B), recommending the stratification of organisms by size instead of area 

as a primary objective; this recommendation represented a departure from the previously agreed 

upon compositing approach. EPA’s letter was followed by a series of communications between 

TAI and EPA, discussing the rationale and pros/cons of the size-based approach (TAI 
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communications to EPA dated January 12, 2017, and February 10, 2017, and EPA communications 

to TAI dated January 26, 2017, and March 10, 2017; see Sections 5 through 8 of Appendix B). TAI’s 

concerns regarding the size-based compositing approach were 1) it deviated from the QAPP, 2) it 

would contribute to bias and uncertainty in the exposure assessments, and 3) the proposed 

evaluation of the size/contaminant correlation was not appropriate because the study was not 

designed to address this inquiry (see summary in Appendix B, Section 9, letter from TAI to EPA 

dated March 23, 2017). Therefore, on March 23, 2017, TAI informed EPA that compositing would 

follow the October 27, 2016, draft final interim compositing plan, which had been based on the 

collaborative (i.e., EPA and TAI) interim plan from July 2016.  

In addition to grouping organisms spatially and distributing organisms of different weights 

evenly, the final compositing plan included the following components: 

• Only live organisms were included. 

• Crayfish composites were separated by species when both northern and signal crayfish 

were collected from the same area, with the exception of one sample from sampling 

area A5. 

• Organisms that were in a delayed cooler were grouped together in the same samples 

(see Section 3.1.1 for a discussion of this QAPP deviation). 

• Crayfish collected with cat food bait were composited in the same samples, if possible 

(see Section 3.1.1 for a discussion of this QAPP deviation). 

• All clams collected from sampling area A6 were combined into one composite sample, 

which was analyzed in addition to six composite mussel samples from sampling area A6. 

• Organisms collected from four locations in the lower Sanpoil River reference area 

(SR-MB08, SR-MB11, SR-CT01, and SR-CT02) were not included for analysis because of 

EPA concerns that this area could be influenced by the reservoir (see EPA addendum 

dated July 22, 2016, in Appendix B). 

The number of targeted composited samples was met in each area, with two exceptions: 1) the 

Buffalo Lake reference area, where no mussels were found, and 2) sampling area A1, where no 

live crayfish were collected (Table 2-1). The numbers of individual mussels and crayfish in each 

composite are presented in Table 2-2. There was only one clam composite sample, which 

consisted of 125 small clams collected during the spring sampling event from sampling area A6. 

Data for individual organisms that went into each composite, along with composite sample IDs, 

are presented in Table 2-3 for mussels and Table 2-4 for crayfish. Data for individual clams for 

the single clam composite sample (A6-CL-C001-ST) were not recorded because of the large 

number of small organisms that was collected. Sampling locations for individual organisms that 
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went into each composite are presented on Maps 2-2 through 2-8 for mussels, Map 2-9 for clams, 

and Maps 2-10 through 2-16 for crayfish.  

2.4 LABORATORY METHODS 

Macroinvertebrate samples were received by ALS and stored, frozen, at or below -20 degrees 

Celsius (°C) until compositing and processing. Organisms were dissected, composited, freeze-

dried, and homogenized prior to chemical analysis.  

2.4.1 Tissue Processing 

Macroinvertebrates were processed in accordance with the tissue processing standard operating 

procedure addendum presented in Appendix C of the QAPP (Windward et al. 2016). Mussels 

and clams were dissected from the shell, and the soft tissue and liquid inside the shell were 

composited. Crayfish were processed in one of two ways, depending on the area from which they 

had been collected. Crayfish from BERA-only areas did not require dissection and were freeze-

dried whole. Crayfish from areas applicable to the HHRA were dissected into two components: 

1) whole-body minus carapace and stomach (for use in the HHRA); and 2) carapace and stomach 

(for use with the whole-body minus carapace and stomach component to calculate a whole-body 

concentration for the BERA). Crayfish were dissected by cutting the carapace with a fillet knife 

or scissors to expose the internal organs. The stomach was removed with a Scoopula®, and the 

carapace was separated from the body. If the stomach had ruptured during freezing, the residual 

stomach contents were removed with a Scoopula® and included with the carapace and stomach 

in a jar for freeze-drying. The remainder of the body (i.e., the head, claws, abdomen, tail, and shell 

around the claws and tail) was freeze-dried in a separate jar. 

After organisms had been apportioned into designated composites and freeze-dried, samples 

were homogenized with a stainless-steel grinder and/or a mortar and pestle. Aliquots of 

freeze-dried, homogenized tissue from HHRA areas were sent to Vista Analytical for organics 

analyses.9 EPA splits were taken from a predetermined subset of samples for metals analysis, 

identified in Table 2-5.  

2.4.2 Chemical Analyses 

Samples were analyzed, in accordance with the QAPP (Exponent et al. 2016), for the chemicals 

listed in Table 2-5 using the methods listed in Table 2-6. Analytical procedures used for this study 

were standard EPA-approved methods with detection limits (DLs) sufficiently low to provide 

concentration data below risk-based concentrations (RBCs) when possible (Table 2-7). The QAPP 

                                                      
9 For crayfish, only the whole-body minus carapace and stomach component was relevant for the HHRA 

and aliquoted for organics analyses. 
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specified an analytical priority of chemicals for use in the event that the target sample masses 

were not achieved (see Table 2-6); this prioritization was emphasized in the QAPP to achieve DLs 

below levels of concern for the constituents of greatest interest (Exponent et al. 2016).   

Macroinvertebrates collected from BERA-only areas were analyzed for TAL metals and total 

solids. Mussels and crayfish collected from HHRA areas were analyzed for TAL metals, total 

solids, methyl mercury, inorganic arsenic, PCB congeners, dioxins/furans, and lipids, as sample 

mass allowed. In addition, one clam composite was analyzed for TAL metals and total solids. 

ALS performed all tissue compositing, homogenization, and analyses for metals (including 

methyl mercury and inorganic arsenic) and total solids. Vista Analytical conducted the PCB 

congeners, dioxins/furans, and lipids analyses. 
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3 QUALITY ASSURANCE PROJECT PLAN DEVIATIONS 

This section describes deviations from the QAPP (Exponent et al. 2016) and QAPP addendum 

(Windward et al. 2016) that occurred during field sampling and chemical analyses.  

3.1 FIELD SAMPLING 

Procedures presented in the QAPP (Exponent et al. 2016) and QAPP addendum (Windward et al. 

2016) were followed to the extent possible during field sampling. Deviations from the QAPP and 

QAPP addendum were categorized in the field as either “changes” or “modifications.” Change 

request forms are presented in Appendix D of this data summary report (DSR); protocol 

modification forms are presented in Appendix F of both the spring and fall FSRs (see Appendix 

A of this DSR for the FSRs) and summarized in the following sections. Changes generally 

occurred prior to sampling and were approved by EPA and recorded on change request forms. 

Modifications were usually minor procedural adjustments (e.g., to increase sampling efficiency) 

or planning oversights that were identified during sampling and recorded on protocol 

modification forms.  

3.1.1 QAPP Changes 

Two changes to the QAPP occurred during the spring sampling event (see Appendix D). The first 

of these extended the boundary of sampling area A5 to the north to allow sampling in more 

suitable habitat after no mussels were found within the original sampling area A5 boundary. The 

second change, which allowed the field crew to check crayfish traps once per day instead of twice 

per day, was instigated because there was insufficient time during daylight hours to check traps 

a second time.  

One change to the QAPP Addendum occurred during the fall sampling event and involved how 

samples were labeled (Appendix D). The sample labeling procedure specified in the QAPP 

addendum (Windward et al. 2016) was not followed because the field computers had been 

pre-programmed with the same naming convention used during the spring sampling event. The 

sample type codes “MB” and “CT” were used instead of the sample type codes specified in the 

QAPP addendum (i.e., “MCA” and “CTA”). All documentation (e.g., logbooks, chain of custody 

[COC] records) was consistent with the labeling system used during the spring sampling event.   

A deviation that was not documented in the FSRs occurred for signal crayfish. Five signal crayfish 

(two collected in the spring and three collected in the fall) that did not meet the minimum length 

of 3.25 in. were inadvertently collected from the Sanpoil River, an HHRA location. Lengths 

ranged from 2.5 to 3.0 in. for these five crayfish, which were composited along with one other 

signal crayfish that was 3.3 in. long. The average length of the six crayfish in this composite 
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sample was 2.9 in. Smaller crayfish were more challenging to identify to the species level, and it 

was not immediately known upon collection whether the smaller organisms were native crayfish.  

3.1.2 QAPP Modifications 

During the spring sampling event there were 17 QAPP modifications, as follows10 

(see Appendix F of the spring FSR located in Appendix A of this document for additional details): 

• In order to avoid contact with cold water and reduce sediment disturbance, grabbers 

rather than nets were used to handle mussels. 

• The original measurements collected for one group of mussels were not saved in the 

computer. The organisms were unpacked, remeasured, and repacked in the evening 

after collection.  

• The analytical laboratory requested the use of plastic coolers instead of boxes with 

Styrofoam™ inserts for sample shipping. 

• The sampling crew and EPA monitor were allowed to conduct reconnaissance on beaches 

without the presence of a cultural resources monitor. No specimens were collected and 

no ground was disturbed when a cultural resources monitor was not present. 

• The following modifications were made to the plan to check crayfish traps twice per day 

o Traps were generally deployed in the afternoon and checked the following 

morning due to time limitations.  

o Some traps were checked more than once per day.  

• At sampling area A5, five mussel transects outside of the area boundary defined in the 

QAPP were inadvertently surveyed after being cleared by the cultural resources monitor. 

No mussels were collected at these locations. 

• No photograph was taken for one crayfish collected at sampling area A6.  

• One mussel was collected with a net from a dock instead of by beach transect. 

                                                      
10 One additional modification included in the spring FSR (Modification #6) stated that traps were set 

outside of sampling area A5 (to the south where the Spokane River enters the main stem of the UCR) 

because of a large shoal in the central portion of the area resulting in water depths too shallow for setting 

crayfish traps. However, this modification appears to have been inadvertently added because the original 

sampling area, as identified in the QAPP, already extended as far south just north of the confluence of the 

Columbia and Spokane rivers. In addition, no traps or sampled crayfish were recorded outside of the 

A5 boundary. 
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• Three crayfish were collected by hand or with grabbers instead of from a trap (each was 

documented on a separate modification form).  

• The coordinates for one crayfish trapping location at Buffalo Lake were recorded twice 

due to a discrepancy with the GPS unit. The second waypoint was labeled “BL” (instead 

of “RL”) in the GPS unit in order to distinguish it from the first waypoint. The sample IDs 

for crayfish from Buffalo Lake were not affected because no crayfish were collected at this 

location.  

• One crayfish sample was mislabeled after collection. The error was corrected before the 

sample was transferred to the field freezer. 

• One crayfish was rewrapped in foil in the field after it became partially unwrapped. The 

organism was always contained within a plastic storage bag.  

• One cooler of samples was delayed by the shipping carrier and arrived at ALS 3 days later 

than anticipated. Upon arrival at the laboratory, the cooler was found to have an internal 

temperature of 14.1°C, which exceeded the QAPP-specified sample storage temperature 

of 0°C. The laboratory inspected the samples upon receipt and noted that they were 

thawed but still cold and showed no signs of degradation. The samples were placed into 

frozen storage at -20 C until processing. Holding times for chemical analysis of tissue 

samples have not been established, and the condition of the organisms upon receipt is not 

believed to have affected sample preparation or analysis (see also Section 4.2). Data were 

not qualified by the validator due to this issue. 

Five modifications to the QAPP occurred during the fall sampling event, as follows 

(see Appendix F of the fall FSR for additional details): 

• In two instances, inclement weather or lack of time resulted in the need to check crayfish 

traps once instead of twice per day.   

• The analytical laboratory requested the use of plastic coolers instead of boxes with 

Styrofoam™ inserts for sample shipping.  

• Field photographs were not taken at two crayfish sampling locations. 

3.2 CHEMICAL ANALYSES 

The following deviations from the QAPP occurred as a result of laboratory sample processing or 

analysis:  

• A change request approved by EPA was issued to extend the holding time listed in the 

QAPP for TAL metals from 6 months to 1 year (Appendix D). There is no established 
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metals holding time for frozen tissue samples, but holding times of 1 to 2 years are 

commonly used (e.g., PSEP 1997).  

• The QAPP specified that data from the reference areas would be compared to Site data in 

the HHRA. The use of reference data for the BERA was not specified in the QAPP 

(Exponent et al. 2016). Thus, only the whole-body minus the carapace and stomach 

portion of crayfish was originally planned for analysis. However, based on agreement 

between EPA and TAI (see communications from EPA to TAI dated January 26, 2017, in 

Section 6 of Appendix B), the crayfish carapace and stomach component from samples 

collected in the reference areas was also analyzed for metals. 

• One crayfish composite sample was prepared with a matrix spike (MS) and laboratory 

duplicate, instead of an MS and matrix spike duplicate (MSD) for metals as specified in 

the QAPP (Exponent et al. 2016). Additional quality control (QC) samples were not 

prepared in order to conserve the remaining sample mass.  

• Two mussel composite samples were inadvertently omitted from their intended digestion 

batch. Insufficient mass was available to prepare a MS/MSD, and standard reference 

material (SRM) was not included as required by the QAPP (Exponent et al. 2016). The 

samples were prepared with a laboratory control sample (LCS)/laboratory control sample 

duplicate (LCSD) instead.  

The deviations that occurred during field sampling and chemical analysis are unlikely to have 

affected data quality. A thorough quality assurance (QA) review was conducted by the data 

validator, and no data were qualified as a result of any QAPP deviation (see Section 4 for data 

validation summary).  
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4 DATA VALIDATION ASSESSMENT 

Data validation was performed by Environmental Standards, Inc. (ESI) of Valley Forge, 

Pennsylvania, in accordance with the QAPP (Exponent et al. 2016) and based on EPA guidance 

from applicable analytical methods and the following documents: 

• Guidance for Labeling Externally Validated Laboratory Analytical Data for Superfund 

Use (EPA 540-R-08-005) (USEPA 2009) 

• USEPA Contract Laboratory Program National Functional Guidelines for Inorganic 

Superfund Data Review (EPA 540-R-013-001) (USEPA 2014a) 

• USEPA Contract Laboratory Program National Functional Guidelines for Superfund 

Organic Methods Data Review (EPA 540-R-014-002) (USEPA 2014b) 

• USEPA Contract Laboratory Program National Functional Guidelines for Chlorinated 

Dibenzo-p-Dioxins (CDDs) and Chlorinated Dibenzofurans (CDFs) Data Review 

(EPA 540-R-11-016) (USEPA 2011). 

Stage 2B validation was conducted for the majority of the data. Approximately 14 percent of the 

data underwent Stage 4 validation. Data were qualified, as needed, based on an evaluation of the 

following data quality and QC criteria:  

• Holding times 

• Condition of samples upon receipt by laboratory 

• Sample preparation 

• Initial and continuing calibrations 

• Laboratory and equipment blank results 

• MS/MSD results 

• SRM results 

• LCS/LCSD results 

• Laboratory duplicate and field split results  

• Ongoing precision and recovery (OPR) standard results 

• Mass tuning 

• Labeled standard recoveries 

• Reporting limit (RL) standard results 

• Interference check sample results 

• Serial dilution results 

• Internal standard performance 

• Ion abundance and signal-to-noise ratios 

• Instrument sensitivity 

• Retention times 
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• Instrument raw data and qualitative identification 

• Analytical sequence. 

The ESI data validation reports are available on the Downloads page of the project database 

(http://teck-ucr.exponent.com). The results of the data validation for overall data quality of 

chemistry results, sample transport and holding times, and equipment blank data are presented 

in Sections 4.1, 4.2, and 4.3, respectively. Specific data quality considerations identified by the 

data validator for inorganic tissue data and organic tissue data are summarized in Sections 4.4 

and 4.5, respectively. 

4.1 OVERALL DATA QUALITY 

Chemistry data for equipment rinsate blanks and macroinvertebrate tissues met quality 

requirements in accordance with the QAPP (Exponent et al. 2016). A summary of the qualifiers 

assigned to equipment blank and tissue results is presented in Tables 4-1 through 4-4. No data 

were rejected and all data were deemed usable with the qualifiers presented. The following data 

qualifiers were applied by ESI: 

• EMPC (estimated maximum possible concentration)—Chromatographic peaks were 

present in the expected retention time window; however, the peaks did not meet all of the 

conditions required for a positive identification. The DL represents the maximum possible 

concentration if the analyte were present. 

• J—The result was considered estimated. For this dataset, J flags were applied due to high 

field split relative percent difference (RPD), low MS/MSD recovery, high serial dilution 

percent difference, high extraction standard recovery, and/or concentration between the 

DL and the RL. 

• J- —The result was considered estimated and may be biased low. For this dataset, J- flags 

were applied due to low MS/MSD or SRM recovery, according to the functional 

guidelines. 

• J+ — The result was considered estimated and may be biased high. For this dataset, 

J+ flags were applied due to high SRM recovery, according to the functional guidelines. 

• U—The analyte was not detected at or above the DL. 

• UJ—The analyte was not detected, and the DL was considered approximate due to bias 

identified during the QA review. 

• U*—The analyte was considered not detected because a similar concentration was 

detected in an associated blank sample. Values for the DL and RL were replaced with the 

reported result value if the reported result exceeded the RL. 
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Data quality indicators for precision, accuracy or bias, representativeness, completeness, and 

comparability (PARCC) were specified in the QAPP, and measurement quality objectives 

(MQOs) were listed in Table B5-2 of the QAPP (Exponent et al. 2016). The data validator used the 

project-specific MQOs to evaluate tissue data for the quantitative components of PARCC 

(i.e., precision and accuracy or bias). A laboratory duplicate, MS/MSDs, and field splits were used 

to assess precision. The evaluation of accuracy and bias was based on the results of QC samples 

such as MSs, internal standards, and equipment and method blanks. The data validator also 

assessed sample handling, laboratory methods, and holding times to evaluate the 

representativeness and comparability of analytical data. Data were qualified as necessary by ESI 

when MQOs were not met. A data completeness goal of 90 percent was specified in the QAPP for 

the analysis of all composite samples (Exponent et al. 2016). No data were rejected, and data 

completeness was 100 percent for all inorganic chemicals. For organics, there were 

55 macroinvertebrate composites targeted for PCB congener and dioxins/furans analysis. Of 

these, two mussel composites (A2-MU-C001-ST and A6-MU-C001-ST) lacked sufficient mass to 

analyze for PCB congeners, and four mussel composites (A2-MU-C001-ST, A6-MU-C001-ST, 

A6-MU-C006-ST, and SR-MU-C006-ST) lacked sufficient mass to analyze for dioxins/furans. Data 

completeness for PCB congeners was 96 percent, and data completeness for dioxins/furans was 

93 percent.   

The following sections present the rationale for the application of qualifiers by the data validator, 

and summarize data validation results for sample transport and holding times, equipment 

blanks, and tissue data. One laboratory duplicate for metals was included in the validation 

assessment, and is, therefore, also indicated in the qualifier counts in Section 4.411. Because of 

sample mass limitations, there were no laboratory duplicates analyzed for organics. Tables 4-1 

through 4-4 show both the number of qualifiers applied by the analytical laboratory and the 

number of qualifiers applied by the data validator.  

4.2 SAMPLE TRANSPORT AND HOLDING TIMES 

This section presents the results of the data quality review related to sample transport and also 

to holding times of laboratory samples prior to analysis. 

                                                      
11 ESI validates and qualifies laboratory QC samples (e.g., laboratory duplicates) for all UCR datasets. 

Tissue masses were limited for the macroinvertebrate samples and only one laboratory duplicate was 

analyzed. Field splits and MS/MSDs were used to assess precision, which is consistent with the QAPP 

(Exponent et al. 2016).   
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4.2.1 Sample Transport 

As described in Section 3.1.1, there was a shipping delay for one sample cooler, which 

subsequently arrived at the analytical laboratory with an elevated internal temperature. 

Composites A1-MU-C001-ST, A1-MU-C002-ST, A5-CR-C004-PB, A5-CR-C004-CS, A5-CR-C005-

PB, A5-CR-C005-CS, A5-CR-C006-PB, and A5-CR-C006-CS contained organisms that were 

shipped in the delayed cooler. The laboratory inspected the samples upon receipt and noted that 

while thawed, they were still cold and showed no signs of degradation. The samples were placed 

in frozen storage at -20°C until processing. Data were not qualified due to this issue.  

Chemical concentrations in delayed shipment samples were compared to those in non-delayed 

shipment samples in an attempt to determine whether sample thawing could have affected the 

results. This comparison was conducted separately for each affected tissue type by area: mussel 

composites from sampling area A1 (Table 4-5) and crayfish composites from sampling area A5 

(Table 4-6 for partial body samples and Table 4-7 for carapace and stomach samples). These tables 

also indicate the species, season of collection, location of collection, and average organism size 

for each composite sample, which are other factors that may have contributed to differences in 

chemistry results.  

For mussel composites from sampling area A1, many metal/metalloid concentrations were higher 

in samples from the delayed shipment (all collected in the spring from one beach location) than 

in non-delayed samples (all collected in the fall from one dive location). However, because 

seasonal variability, organism size, and location may also affect metal concentrations, it is not 

possible to determine whether the difference is due to the delayed shipment or some other factor. 

For crayfish composites from sampling area A5, concentrations of most metals/metalloids are 

relatively similar between the delayed and non-delayed shipment samples. All crayfish from area 

A5 were collected in the spring. Some of the PCB congener concentrations were higher in the 

delayed shipment samples, although this could be associated with the higher average organism 

size in those samples. Assuming that the larger organisms are older, this is consistent with 

expectations for bioaccumulative chemicals.  

In summary, although it is possible that the delay in sample shipment could have affected 

chemical tissue concentrations, comparisons are inconclusive because of the limited number of 

samples that can be compared and the presence of other factors that may also affect tissue 

chemistry. 
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4.2.2 Holding Times 

Holding times were evaluated for each composite based on the earliest collection date of the 

individual organisms in the composite12. A holding time of 1 year was specified in the QAPP for 

all analyte groups except TAL metals, which, excluding mercury, had a specified holding time of 

6 months13. The holding time for TAL metals (excluding mercury) was extended to 1 year based 

on an EPA-approved change request (Appendix D). The 1-year holding time was used by the 

data validator to evaluate all data, and there were no holding time exceedances for any inorganic 

or organic results. 

4.3 EQUIPMENT BLANK DATA 

Data qualifiers applied to equipment blank results are summarized in Table 4-1. No equipment 

blank data were qualified as a result of any of the QC parameters evaluated by the data validator.  

Equipment blank concentrations were converted to the same units as the tissue data in order to 

evaluate contamination (e.g., equipment blank results for metals were divided by 1,000 to convert 

from parts per billion to parts per million). Equipment blank concentrations did not warrant the 

qualification of any tissue results.  

4.4 INORGANIC TISSUE DATA 

This section summarizes data quality considerations for inorganic tissue results (i.e., TAL metals, 

methyl mercury, and inorganic arsenic), including the laboratory duplicate, as qualified by ESI 

based on an evaluation of various factors (e.g., LCS and MS/MSD recoveries, laboratory blank 

concentrations, and duplicate results). Numbers of qualified results are listed in the following 

subsections. In addition, a qualifier is indicated if it was applied to the laboratory duplicate. 

Qualifier counts are also summarized in Tables 4-2, 4-3, and 4-4 for mussels, crayfish, and clams, 

respectively.14 Inorganic tissue data were qualified due to laboratory blank, field split, MS, SRM, 

and serial dilution results, as detailed in the following subsections. All other QC parameters were 

within control limits. 

                                                      
12 Some of the sample collection dates listed on the COC forms were incorrect. The correct dates were 

listed in the final ALS sample receipt confirmations; these are the same collection dates that were used by 

the data validator and are included in the project database. 
13 The holding time for mercury was listed as 1 year in the QAPP, separately from other TAL metals. 
14 Laboratory QC samples are not included in the UCR database. Therefore, qualifiers applied to the 

laboratory duplicate are not included in the qualifier summary tables.  
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4.4.1 Blanks 

Tissue concentrations were qualified as not detected (U* flagged) due to the presence of the 

analyte at concentrations similar to those in the associated laboratory blanks for the following 

analytes and numbers of samples: 

• Antimony in 30 out of 45 mussel samples, 62 out of 81 crayfish samples, 1 out of 1 crayfish 

laboratory duplicate, and 1 out of 1 clam sample 

• Thallium in 12 out of 45 mussel samples and 13 out of 81 crayfish samples 

• Total inorganic arsenic in 6 out of 27 mussel samples. 

4.4.2 Field Splits 

Tissue concentrations were qualified as estimated (J flagged) due to a high field split RPD for 

methyl mercury in 2 out of 34 crayfish samples.  

4.4.3 Matrix Spikes 

Tissue concentrations were qualified as estimated (J flagged) due to a MS/MSD recovery that was 

not within the control limit for manganese in 16 out of 81 crayfish samples. 

Tissue concentrations were qualified as estimated (biased low, J- flagged) due to a low MS/MSD 

recovery that was not within the control limits for the following analytes and numbers of samples: 

• Iron in 10 out of 81 crayfish samples 

• Potassium in 10 out of 45 mussel samples 

• Total inorganic arsenic in 9 out of 27 mussel samples and 6 out of 34 crayfish samples 

• Zinc in 10 out of 81 crayfish samples. 

4.4.4 Standard Reference Materials 

Tissue concentrations were qualified as estimated (biased low, J- flagged) due to a low 

SRM recovery that was not within the control limit for iron in 13 out of 45 mussel samples and 

1 out of 1 clam samples. 

Tissue concentrations were qualified as estimated (biased high, J+ flagged) due to a high 

SRM recovery that was not within the control limit for lead in 10 out of 81 crayfish samples. 

4.4.5 Serial Dilutions 

Tissue concentrations were qualified as estimated (J flagged) due to a high percent difference for 

cobalt in 2 out of 45 mussel samples, and for silver in 10 out of 81 crayfish samples. 
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4.5 ORGANIC TISSUE DATA 

This section summarizes the organic tissue results (i.e., PCB congeners and dioxins/furans) 

qualified by ESI. Data qualifiers are also summarized in Tables 4-2, 4-3, and 4-4 for mussels, 

crayfish, and clams, respectively. Qualifiers were applied as needed based on an evaluation of 

various factors (e.g., calibration and extraction standard recoveries and laboratory blank 

concentrations). Organic tissue data were qualified due to method blank, field split, ion 

abundance ratio, and extraction standard results, as detailed in the following subsections. All 

other QC parameters were within control limits. 

4.5.1 Blanks 

Tissue concentrations were qualified as not detected (U* flagged) due to the presence of the 

analyte in an associated method blank for PCB-11 in 6 out of 25 mussel samples and 4 out of 

34 crayfish samples, and for PCB-194 in 1 out of 25 mussel samples. 

A method blank concentration was similar to the sample concentrations for 

octachlorodibenzofuran (OCDF) in 6 crayfish samples in work order 1700495, and for PCB-68 in 

6 crayfish samples in work order 1700561. These method blanks were flagged as EMPC by the 

laboratory and were not used to qualify data; therefore, the sample results are not qualified. The 

data validator advised caution in using these results for decision-making purposes. 

4.5.2 Field Splits 

Tissue concentrations were qualified as estimated (J flagged) due to a high field split RPD for 

PCB-28 in 2 out of 34 crayfish samples, and for PCB-44 in 2 out of 25 mussel samples.  

4.5.3 Ion Abundance Ratios 

Tissue concentrations were qualified as EMPC due to out-of-control ion abundance ratios for 

various dioxins/furans and PCB congeners (see Table 4-2).  

The ion abundance ratio for PCB-47 was outside acceptance limits for the calibration verification 

standard analyzed on May 8, 2017. Data were not qualified as a result of this issue, because the 

ion abundance ratio acceptance criteria were met for PCB-47 in the associated samples.  

4.5.4 Extraction Standards 

Tissue concentrations were qualified as estimated (J flagged) due to high extraction standard 

recovery in 1 out of 34 crayfish samples for each of the following PCB congeners: PCB-196/203, 

PCB-197, PCB-198, PCB-199, PCB-200, PCB-201, PCB-202, and PCB-209. 
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The tissue concentration was UJ qualified due to a low extraction standard recovery for PCB-1 in 

1 out of 25 mussel samples.  

The tissue concentration was UJ qualified due to high extraction standard recovery for PCB-204 

in 1 out of 34 crayfish samples.  
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5 RESULTS 

This section summarizes the macroinvertebrate tissue results and analytical concentration goal 

(ACG) screens for each analyte group.  

Summary statistics for all chemicals are presented for Site and reference areas in Tables 5-1a, 5-1b, 

5-2a, 5-2b, 5-3a, 5-3b, 5-4a, 5-4b, and 5-5 for mussels from Site and reference areas, whole-body 

crayfish from Site and reference areas, partial-body crayfish from Site and reference areas, 

crayfish carapace and stomach from Site and reference areas, and clams, respectively. In tables 

containing data relevant to the HHRA (i.e., Tables 5-1a, 5-1b, 5-3a, 5-3b, and 5-5), the human 

health RBCs and percent of detected results greater than the human health RBCs are also 

presented. The chemical concentration and lipid content data are also plotted by sampling area 

in Figures 5-1a through 5-1ai and 5-2a through 5-2ai. ACGs were compared to actual method 

detection limits (MDLs) for non-detected concentrations of TAL metals, methyl mercury, and 

inorganic arsenic (Table 5-6), and to estimated detection limits (EDLs)15 for non-detected PCB and 

dioxin/furan congeners (Tables 5-7 and 5-8), as summarized in the following sections. 

5.1 TAL METALS, METHYL MERCURY, AND INORGANIC ARSENIC 

All tissue composites were analyzed for TAL metals and total solids. Mussels, clams, and crayfish 

collected from HHRA sampling areas (i.e., A5, A6, RL, and SR) and sampling area A2 (an area 

sampled because of TOC concentrations greater than 1 percent in some areas) were also analyzed 

for methyl mercury and inorganic arsenic. Summary statistics for TAL metals, methyl mercury, 

and inorganic arsenic are presented in Tables 5-1a through 5-5. Figures 5-1a through 5-1z and 

5-2a through 5-2z present results for mussels/clams and crayfish, respectively. 

Actual MDLs for non-detected TAL metals, methyl mercury, and inorganic arsenic were 

compared to the ACGs specified in the QAPP (Exponent et al. 2016). Actual MDLs exceeded 

ACGs for the following analytes and numbers of samples (Table 5-6): 

• Antimony in 6 mussel samples, 31 crayfish samples, and 1 clam sample 

• Inorganic arsenic in 6 mussel samples 

• Thallium in 2 mussel samples. 

Among the non-detected results greater than the ACG, the maximum exceedance was 1.1 to 

2.5 times the ACG. Actual MDLs were below the ACG for all other non-detected results. 

  

                                                      
15 The EDL was the sample-specific detection limit. 
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5.2 PCB CONGENERS AND DIOXINS/FURANS 

All tissue composites from HHRA sampling areas were analyzed for PCB congeners, 

dioxins/furans, and lipids, with the exception of 2 mussel samples that did not have sufficient 

mass for PCB congener analyses and 4 mussel samples that did not have sufficient mass for 

dioxin/furan analyses16. Summary statistics for all analytes are presented in Tables 5-1a through 

5-5. Results for total PCB congeners, PCB toxic equivalent (TEQ), dioxin TEQ, total TEQ, and 

lipids are shown in Figures 5-1aa through 5-1ai and 5-2aa through 5-2ai for mussels/clams and 

crayfish, respectively. Mammalian TEQs were calculated by summing the products of the 

concentration of each toxic PCB or dioxin/like congener and its specific toxic equivalency factor 

(TEF) from Van den Berg et al. (2006). The 12 individual dioxin-like PCB congeners were used for 

PCB TEQ; the 17 individual dioxin/furan congeners were used for dioxin TEQ; and both the 

12 dioxin-like PCB congeners and the 17 dioxin/furan congeners were used for total TEQ. 

Congeners that were undetected for a given sample were assigned a value equal to one-half the 

sample-specific DL for use in the TEQ calculation. 

EDLs for non-detected PCB congeners and dioxins/furans were compared to the ACGs specified 

in the QAPP (Exponent et al. 2016). The ACGs were based on target quantitation limits (QLs) 

provided by the organics laboratory. All dioxin/furan EDLs for non-detected samples were below 

their respective ACGs. For PCB congeners, 34 non-detected mussel results, 41 non-detected 

crayfish results, and 1 non-detected clam result were greater than their respective ACGs (Table 

5-7). Of these 76 exceedances, 56 were for results qualified as EMPC, and 10 were for results with 

elevated DLs due to blank contamination (U* qualified). The maximum exceedance for each 

congener was 1.0 to 8.4 times the ACG. 

Mammalian TEF-adjusted EDLs17 were compared to ACGs (i.e., TEF-adjusted QLs) for non-

detected dioxin-like PCB congeners and dioxin/furan congeners. There was one exceedance each 

for mussels and crayfish (1.1 and 1.5 times the ACG, respectively) (Table 5-8).   

                                                      
16 PCBs and dioxins/furans were not analyzed if tissue mass was insufficient to meet the targets specified 

in the QAPP (Exponent et al. 2016).  
17 EDLs for each dioxin-like PCB congener and dioxin/furan congener were multiplied by the appropriate 

mammalian TEF from Van den Berg et al. (2006). 
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6 SUMMARY 

The primary objective of this study was to characterize the concentrations of chemicals in the 

mussel and crayfish tissues sampled from the Site for use in the exposure assessments for humans 

and wildlife receptors that consume these organisms. TAI collected mussels and crayfish from 

six sampling areas at the Site and two reference areas outside of the Site during two separate 

sampling events. Data from all six Site sampling areas (A1–A6) will be used for the BERA, while 

data from only three Site sampling areas (A2, A5, and A6) will be used in the HHRA. The 

sampling event conducted in spring 2016 (April 26 through May 19) followed the original QAPP 

(Exponent et al. 2016) and the subsequent sampling event in fall 2016 (September 7 through 

October 6) followed the QAPP addendum (Windward et al. 2016). Small Corbicula clams were 

observed at one sampling location in spring and were therefore collected for analysis in addition 

to mussels and crayfish.  

After finalization of the compositing plan in spring 2017, individual organisms were combined 

into composite samples based on tissue type and sampling area. The following numbers and 

types of composite samples were analyzed: 

• Mussels—soft tissue 

o 36 from six Site areas (A1, A2, A3, A4, A5, and A6) 

o 6 from the Sanpoil River reference area 

• Clams—soft tissue  

o 1 from Site area A6 

• Crayfish—separated into two portions (carapace and stomach, and whole body minus 

carapace and stomach) 

o 18 from three HHRA and BERA Site areas (A2, A5, and A6) 

o 12 from the Sanpoil River and Buffalo Lake reference areas 

• Crayfish—whole body 

o 12 from two BERA-only Site areas (A3 and A4). 

All mussel, crayfish, and clam composites were analyzed for TAL metals. A subset of samples 

were analyzed for inorganic arsenic, methyl mercury, PCB congeners, and dioxins/furans 

specifically for use in the HHRA, in accordance with the QAPP (Exponent et al. 2016) and QAPP 

addendum (Windward et al. 2016). Data completeness was greater than the 90 percent goal 

specified in the QAPP for all analyte groups. The ACGs specified in the QAPP were met for 

approximately 96 percent of non-detected results. Of the 124 ACG exceedances, all were less than 

three times the ACG except for 15 PCB congener exceedances that were qualified EMPC or U* by 

the data validator. Based on the data validation assessment, no data were rejected and all data 

are considered usable with the qualifiers presented. 
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Figure 2-1. Lake Roosevelt Water Levels 
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Figures 5−1a and 5−1b. Aluminum and Antimony Concentrations in Mussels and Clams by Area
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Figures 5−1c and 5−1d. Arsenic and Barium Concentrations in Mussels and Clams by Area
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Figures 5−1e and 5−1f. Beryllium and Cadmium Concentrations in Mussels and Clams by Area
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Figures 5−1g and 5−1h. Calcium and Chromium Concentrations in Mussels and Clams by Area
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Figures 5−1i and 5−1j. Cobalt and Copper Concentrations in Mussels and Clams by Area
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Figures 5−1k and 5−1l. Iron and Lead Concentrations in Mussels and Clams by Area
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Figures 5−1m and 5−1n. Magnesium and Manganese Concentrations in Mussels and Clams by Area
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Figures 5−1o and 5−1p. Mercury and Nickel Concentrations in Mussels and Clams by Area
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Figures 5−1q and 5−1r. Potassium and Selenium Concentrations in Mussels and Clams by Area
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Figures 5−1s and 5−1t. Silver and Sodium Concentrations in Mussels and Clams by Area
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Grey symbol indicates the result is not
detected, shown at the full detection
limit.

Figures 5−1u and 5−1v. Thallium and Vanadium Concentrations in Mussels and Clams by Area



Z
in

c
(m

g/
kg

 w
w

)

0

10

20

30

40

50

60

A1 A2 A3 A4 A5 A6 SR A6
Mussels Clams

●

●

●

●

●

●

●

●

M
et

hy
l m

er
cu

ry
(u

g/
kg

 w
w

)

0

5

10

15

20

25

30

35

A2 A5 A6 SR A6
Mussels Clams

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●
●

●

●

Largest value less
than 75th %ile + 1.5*IQR

75th %ile

Median

25th %ile

Smallest value greater
than 25th %ile − 1.5*IQR

Inter−quartile
range (IQR)

● Composite #1
Composite #2
Composite #3
Composite #4
Composite #5
Composite #6

Figures 5−1w and 5−1x. Zinc and Methyl Mercury Concentrations in Mussels and Clams by Area



In
or

ga
ni

c 
ar

se
ni

c
(m

g/
kg

 w
w

)

0.00

0.05

0.10

0.15

0.20

A2 A5 A6 SR A6
Mussels Clams

●

●

●

●

●

To
ta

l s
ol

id
s

(p
er

ce
nt

)

0

5

10

15

20

A1 A2 A3 A4 A5 A6 SR A6
Mussels Clams

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●
●

●

●

Largest value less
than 75th %ile + 1.5*IQR

75th %ile

Median

25th %ile

Smallest value greater
than 25th %ile − 1.5*IQR

Inter−quartile
range (IQR)

● Composite #1
Composite #2
Composite #3
Composite #4
Composite #5
Composite #6

Grey symbol indicates the result is not
detected, shown at the full detection
limit.

Figures 5−1y and 5−1z. Inorganic Arsenic and Total Solids Concentrations in Mussels and Clams by Area
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Figures 5−1aa and 5−1ab. Total PCB Congeners Concentrations in Mussels and Clams by Area
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Note: PCB TEQ was calculated by summing the products of the concentrations of each of the 12 individual dioxin−like PCB congeners
and its specific mammalian TEF from Van den Berg et al. (2006). Congeners that were undetected for a given sample were assigned
either a value equal to one−half the sample−specific detection limit (DL) or zero for use in the TEQ calculation, as indicated in
the axis label.

Figures 5−1ac and 5−1ad. PCB TEQ Concentrations in Mussels and Clams by Area
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Note: Dioxin TEQ was calculated by summing the products of the concentrations of each of the 17 individual dioxin/furan congeners
and its specific mammalian TEF from Van den Berg et al. (2006). Congeners that were undetected for a given sample were assigned
either a value equal to one−half the sample−specific detection limit (DL) or zero for use in the TEQ calculation, as indicated in
the axis label.

Figures 5−1ae and 5−1af. Dioxin TEQ Concentrations in Mussels and Clams by Area
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Note: Total TEQ was calculated by summing the products of the concentrations of each of the 17 individual dioxin/furan congeners
and the 12 individual dioxin−like PCB congeners and its specific mammalian TEF from Van den Berg et al. (2006). Congeners that
were undetected for a given sample were assigned either a value equal to one−half the sample−specific detection limit (DL) or
zero for use in the TEQ calculation, as indicated in the axis label.

Figures 5−1ag and 5−1ah. Total TEQ Concentrations in Mussels and Clams by Area
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Figures 5−1ai. Lipid Concentrations in Mussels and Clams by Area
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Note: Whole body results for samples from A2, A5, A6, RL, and SR were calculated based on the relative weights of the whole body
minus stomach and carapace and the stomach and carapace portions.

Figures 5−2a and 5−2b. Aluminum and Antimony Concentrations in Crayfish by Area and Tissue Type
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Note: Whole body results for samples from A2, A5, A6, RL, and SR were calculated based on the relative weights of the whole body
minus stomach and carapace and the stomach and carapace portions.

Figures 5−2c and 5−2d. Arsenic and Barium Concentrations in Crayfish by Area and Tissue Type
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Note: Whole body results for samples from A2, A5, A6, RL, and SR were calculated based on the relative weights of the whole body
minus stomach and carapace and the stomach and carapace portions.

Figures 5−2e and 5−2f. Beryllium and Cadmium Concentrations in Crayfish by Area and Tissue Type



C
al

ci
um

(m
g/

kg
 w

w
)

0

20000

40000

60000

80000

100000

120000

A2 A3 A4 A5 A6 RL SR A2 A5 A6 RL SR A2 A5 A6 RL SR
Whole Body Whole Body minus Stomach and

Stomach and Carapace Carapace

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

C
hr

om
iu

m
(m

g/
kg

 w
w

)

0

2

4

6

8

10

12

A2 A3 A4 A5 A6 RL SR A2 A5 A6 RL SR A2 A5 A6 RL SR
Whole Body Whole Body minus Stomach and

Stomach and Carapace Carapace

●

●

●

●

●

●

● ●

●

●
●

●
●

●
●

●
●

●
●

●

●

●

●

●

●●

●

●

●

●
●

●

●

Largest value less
than 75th %ile + 1.5*IQR

75th %ile

Median

25th %ile

Smallest value greater
than 25th %ile − 1.5*IQR

Inter−quartile
range (IQR)

● Composite #1
Composite #2
Composite #3
Composite #4
Composite #5
Composite #6

Note: Whole body results for samples from A2, A5, A6, RL, and SR were calculated based on the relative weights of the whole body
minus stomach and carapace and the stomach and carapace portions.

Figures 5−2g and 5−2h. Calcium and Chromium Concentrations in Crayfish by Area and Tissue Type
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Note: Whole body results for samples from A2, A5, A6, RL, and SR were calculated based on the relative weights of the whole body
minus stomach and carapace and the stomach and carapace portions.

Figures 5−2i and 5−2j. Cobalt and Copper Concentrations in Crayfish by Area and Tissue Type
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Note: Whole body results for samples from A2, A5, A6, RL, and SR were calculated based on the relative weights of the whole body
minus stomach and carapace and the stomach and carapace portions.

Figures 5−2k and 5−2l. Iron and Lead Concentrations in Crayfish by Area and Tissue Type
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Note: Whole body results for samples from A2, A5, A6, RL, and SR were calculated based on the relative weights of the whole body
minus stomach and carapace and the stomach and carapace portions.

Figures 5−2m and 5−2n. Magnesium and Manganese Concentrations in Crayfish by Area and Tissue Type
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Note: Whole body results for samples from A2, A5, A6, RL, and SR were calculated based on the relative weights of the whole body
minus stomach and carapace and the stomach and carapace portions.

Figures 5−2o and 5−2p. Mercury and Nickel Concentrations in Crayfish by Area and Tissue Type
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Note: Whole body results for samples from A2, A5, A6, RL, and SR were calculated based on the relative weights of the whole body
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Figures 5−2q and 5−2r. Potassium and Selenium Concentrations in Crayfish by Area and Tissue Type
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minus stomach and carapace and the stomach and carapace portions.

Figures 5−2s and 5−2t. Silver and Sodium Concentrations in Crayfish by Area and Tissue Type
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Figures 5−2u and 5−2v. Thallium and Vanadium Concentrations in Crayfish by Area and Tissue Type
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Figures 5−2w and 5−2x. Zinc and Methyl Mercury Concentrations in Crayfish by Area and Tissue Type
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Figures 5−2y and 5−2z. Inorganic Arsenic and Total Solids Concentrations in Crayfish by Area and Tissue Type
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Figures 5−2aa and 5−2ab. Total PCB Congeners Concentrations in Crayfish by Area and Tissue Type
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Note: PCB TEQ was calculated by summing the products of the concentrations of each of the 12 individual dioxin−like PCB congeners
and its specific mammalian TEF from Van den Berg et al. (2006). Congeners that were undetected for a given sample were assigned
either a value equal to one−half the sample−specific detection limit (DL) or zero for use in the TEQ calculation, as indicated in
the axis label.

Figures 5−2ac and 5−2ad. PCB TEQ Concentrations in Crayfish by Area and Tissue Type
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Figures 5−2ae and 5−2af. Dioxin TEQ Concentrations in Crayfish by Area and Tissue Type



To
ta

l T
E

Q
, m

am
m

al
, 0

 D
L

(p
g/

g 
w

w
)

0.00

0.02

0.04

0.06

0.08

0.10

A2 A5 A6 RL SR
Whole Body minus

Stomach and Carapace

●

●

●

●

●

To
ta

l T
E

Q
, m

am
m

al
, 1

/2
 D

L
(p

g/
g 

w
w

)

0.00

0.05

0.10

0.15

0.20

A2 A5 A6 RL SR
Whole Body minus

Stomach and Carapace

●
●

●

●

●

●
●

●

●

●

●

●

●●

●

●

●

●
●

●

●

Largest value less
than 75th %ile + 1.5*IQR

75th %ile

Median

25th %ile

Smallest value greater
than 25th %ile − 1.5*IQR

Inter−quartile
range (IQR)

● Composite #1
Composite #2
Composite #3
Composite #4
Composite #5
Composite #6
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Figures 5−2ag and 5−2ah. Total TEQ Concentrations in Crayfish by Area and Tissue Type
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Figures 5−2ai. Lipid Concentrations in Crayfish by Area and Tissue Type
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black and composite IDs are shown in purple.
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equals the location of the individual transect centroid or
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Note: Individual sampling location IDs are shown in
black and composite IDs are shown in purple.
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Upper Columbia River, WA

a Calculated centroid for multiple locations, otherwise
equals the location of the individual transect centroid or
dive location.
Note: Individual sampling location IDs are shown in
black and composite IDs are shown in purple.
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Map 2-6. Mussel Composites in
Sampling Area A5

Upper Columbia River, WA

a Calculated centroid for multiple locations, otherwise
equals the location of the individual transect centroid or
dive location.
Note: Individual sampling location IDs are shown in
black and composite IDs are shown in purple.
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Map 2-7. Mussel Composites in
Sampling Area A6

Upper Columbia River, WA

a Calculated centroid for multiple locations, otherwise
equals the location of the individual transect centroid or
dive location.
Note: Individual sampling location IDs are shown in
black and composite IDs are shown in purple.
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Map 2-8. Mussel Composites in
Sanpoil River Reference Area

Upper Columbia River, WA

a Calculated centroid for multiple locations, otherwise
equals the location of the individual transect centroid or
dive location.
Note: Individual sampling location IDs are shown in
black and composite IDs are shown in purple.
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Map 2-9. Clam Composites in Sampling Area 6
Upper Columbia River, WA

Legend

Individual Clam Sampling Transect - Spring

Clam Composite Locationa

Sampling Area

Reservations

River Mile (USGS)
a Calculated centroid for multiple locations.
Note: Individual sampling location IDs are shown in
black and composite IDs are shown in purple.



S p o k a n eS p o k a n e
I n d i a nI n d i a n

R e s e r v a t i o nR e s e r v a t i o n

C o l v i l l e  I n d i a nC o l v i l l e  I n d i a n
R e s e r v a t i o nR e s e r v a t i o n

SpokaneSpokane

0 31.5
Km

0 21
Miles

W:\Projects\Teck_UCR_RIFS\Data\GIS\Maps_and_Analyses\BMI Compositing\Map 2-10_6634_BMI Area 2 crayfish composites.mxd @ 08/17/2017

RM 720

Ryan

A2-CR-C003

A2-CT31 (n=3)

A2-CT58 (n=1)

A2-CT62 (n=1)

RM 720

Ryan

A2-CR-C004

A2-CT34 (n=1)
A2-CT35 (n=1)

A2-CT48 (n=1)

A2-CT54 (n=2)

RM 720

Ryan

A2-CR-C005

A2-CT32 (n=1)

A2-CT53 (n=1)
A2-CT55 (n=1)

A2-CT56 (n=2)

RM 720

Ryan

A2-CR-C006

A2-CT40 (n=1)
A2-CT45 (n=1)

A2-CT46 (n=1)

A2-CT48 (n=2)

RM 720

Ryan

A2-CT01 (n=1)

A2-CT10 (n=1)

A2-CT13 (n=3)A2-CR-C001

RM 720

Ryan

A2-CT06 (n=1) A2-CT14 (n=1)

A2-CR-C002

A2-CT45 (n=3)

Composite 1

Composite 2

Composite 3

Composite 4

Composite 5

Composite 6

Legend

Individual Crayfish Sampling Location - Spring

Individual Crayfish Sampling Location - Fall

Crayfish Composite Locationa

Sampling Area

Populated Places

River Mile (USGS)

Map 2-10. Crayfish Composites in
Sampling Area A2

Upper Columbia River, WA

a Calculated centroid for multiple locations, otherwise
equals the location of the individual sample location.
Note: Individual sampling location IDs are shown in
black and composite IDs are shown in purple.
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Map 2-11. Crayfish Composites in
Sampling Area A3

Upper Columbia River, WA

a Calculated centroid for multiple locations, otherwise
equals the location of the individual sample location.
Note: Individual sampling location IDs are shown in
black and composite IDs are shown in purple.
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Map 2-12. Crayfish Composites in
Sampling Area A4

Upper Columbia River, WA

a Calculated centroid for multiple locations, otherwise
equals the location of the individual sample location.
Note: Individual sampling location IDs are shown in
black and composite IDs are shown in purple.
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Map 2-13. Crayfish Composites in
Sampling Area A5

Upper Columbia River, WA

a Calculated centroid for multiple locations, otherwise
equals the location of the individual sample location.
Note: Individual sampling location IDs are shown in
black and composite IDs are shown in purple.
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Map 2-14. Crayfish Composites in
Sampling Area A6

Upper Columbia River, WA

a Calculated centroid for multiple locations, otherwise
equals the location of the individual sample location.
Note: Individual sampling location IDs are shown in
black and composite IDs are shown in purple.



C o l v i l l e  I n d i a nC o l v i l l e  I n d i a n
R e s e r v a t i o nR e s e r v a t i o n

RL-CR-C001

RL-CR-C002

RL-CR-C003

RL-CR-C004

RL-CR-C005

RL-CR-C006

RL-CT01 (n=10)

RL-CT02 (n=7)

RL-CT03 (n=6)

RL-CT04 (n=6)

RL-CT08 (n=8)

RL-CT10 (n=5)

Mount Rainier NP

North Cascades NP

84

82

90

W a s h i n g t o n

I d a h o

O r e g o n

M o n t a n a

0 0.40.2
Km

0 0.20.1
Miles

W:\Projects\Teck_UCR_RIFS\Data\GIS\Maps_and_Analyses\BMI Compositing\Map 2-15_6634_BMI Buffalo Lk crayfish composites.mxd @ 09/05/2017

Map 2-15. Crayfish Composites in Buffalo Lake Reference Area
Upper Columbia River, WA

Legend

Individual Crayfish Sampling Location - Spring

Crayfish Composite Locationa

Buffalo Lake Reference Area

Reservations

a Equals the location of the individual sampling location.
Note: Individual sampling location IDs are shown in black
and composite IDs are shown in purple.



S p o k a n eS p o k a n e
I n d i a nI n d i a n

R e s e r v a t i o nR e s e r v a t i o n

C o l v i l l e  I n d i a nC o l v i l l e  I n d i a n
R e s e r v a t i o nR e s e r v a t i o n

SpokaneSpokane

0 10.5
Km

0 10.5
Miles

W:\Projects\Teck_UCR_RIFS\Data\GIS\Maps_and_Analyses\BMI Compositing\Map 2-16_6634_BMI Sanpoil R crayfish composites.mxd @ 08/17/2017

S
anpoil River

Keller

C o l v i l l eC o l v i l l e
I n d i a nI n d i a n

R e s e r v a t i o nR e s e r v a t i o n

SR-CR-C001
SR-CT41 (n=3)

Composite 1

Legend

Individual Crayfish Sampling Location - Spring

Individual Crayfish Sampling Location - Fall

Crayfish Composite Locationa

Sanpoil River Reference Area

Populated Places

Reservations

S
anpoil River

Keller

C o l v i l l eC o l v i l l e
I n d i a nI n d i a n

R e s e r v a t i o nR e s e r v a t i o n

SR-CT04 (n=1)
SR-CT16 (n=1)

SR-CR-C002SR-CT32 (n=1)

S
anpoil River

Keller

C o l v i l l eC o l v i l l e
I n d i a nI n d i a n

R e s e r v a t i o nR e s e r v a t i o n

SR-CT06 (n=1)
SR-CT07 (n=1)

SR-CT08 (n=1) SR-CR-C003

S
anpoil River

Keller

C o l v i l l eC o l v i l l e
I n d i a nI n d i a n

R e s e r v a t i o nR e s e r v a t i o n

SR-CT08 (n=1)

SR-CT11 (n=1)

SR-CR-C004

SanpoilR
iver

Keller

C o l v i l l eC o l v i l l e
I n d i a nI n d i a n

R e s e r v a t i o nR e s e r v a t i o n

SR-CT09 (n=1)

SR-CT11 (n=1)

SR-CT12 (n=1)

SR-CR-C005

SR-CT50 (n=1)

SR-CT55 (n=1)

SR-CT62 (n=1) S
anpoil River

Keller

C o l v i l l eC o l v i l l e
I n d i a nI n d i a n

R e s e r v a t i o nR e s e r v a t i o n

SR-CR-C006

SR-CT44 (n=1)

SR-CT47 (n=1)

SR-CT51 (n=2)

Composite 2

Composite 4

Composite 3

Composite 5 Composite 6

Map 2-16. Crayfish Composites in
Sanpoil River Reference Area

Upper Columbia River, WA

a Calculated centroid for multiple locations, otherwise
equals the location of the individual sample location.
Note: Individual sampling location IDs are shown in
black and composite IDs are shown in purple.
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Upper Columbia River
Macroinvertebrate Tissue Study Data Summary Report March 2018

Table 2-1 Number of Mussel and Crayfish Composite Samples 

Collected  

Spring 2016

 Collected 

Fall 2016 

Collected in 

Spring and Fall 

2016
a

Total

Collected  

Spring 2016

Collected 

Fall 2016 

Collected in 

Spring and Fall 

2016
a

Total

A1 2 4 0 6 0 0 0 0

A2 6 0 0 6 1 4 1 6
b

A3 1 4 1 6 0 2 4 6

A4 0 6 0 6 0 5 1 6

A5 0 6 0 6 6 0 0 6
b

A6 1 4 1 6 6 0 0 6
b

Buffalo Lake 0 0 0 0 6 0 0 6
b

Sanpoil River 1 4 1 6 2 2 2 6
b

Total 42 42

Notes:
a 

Composites contain organisms collected during both sampling events.

Area

Number of Mussel Composites Number of Crayfish Composites

b  
Crayfish composite samples from areas relevant to the HHRA (A2, A5, A6, Buffalo Lake, and the Sanpoil River) were split into two tissue types: 1) whole body minus carapace 

and stomach (the portion consumed by people), and 2) carapace and stomach. In these areas, whole body concentrations for use in the BERA will be calculated using on a 

weighted sum of the two different tissue types.
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Upper Columbia River
Macroinvertebrate Tissue Study Data Summary Report March 2018

Table 2-2. Number Individual Mussel and Crayfish Collected

Spring Fall Total Spring Fall Total

A1 1 7 0 7 Anodonta 0 0 0 NA

A1 2 5 0 5 Anodonta 0 0 0 NA

A1 3 0 5 5 Anodonta 0 0 0 NA

A1 4 0 5 5 Anodonta 0 0 0 NA

A1 5 0 5 5 Anodonta 0 0 0 NA

A1 6 0 5 5 Anodonta 0 0 0 NA

A2 1 17 0 17 Anodonta 5 0 5 northern

A2 2 3 0 3 Anodonta 2 3 5 signal

A2 3 3 0 3 Anodonta 0 5 5 northern

A2 4 10 0 10 Anodonta 0 5 5 northern

A2 5 10 0 10 Anodonta 0 5 5 northern

A2 6 10 0 10 Anodonta 0 5 5 northern

A3 1 5 0 5 Anodonta 1 4 5 northern

A3 2 3 2 5 Anodonta 1 4 5 northern

A3 3 0 5 5 Anodonta 1 3 4 northern

A3 4 0 5 5 Anodonta 1 4 5 northern

A3 5 0 5 5 Anodonta 0 4 4 northern

A3 6 0 5 5 Anodonta 0 4 4 northern

A4 1 0 5 5 Anodonta 1 3 4 northern

A4 2 0 5 5 Anodonta 0 5 5 northern

A4 3 0 5 5 Anodonta 0 5 5 northern

A4 4 0 5 5 Anodonta 0 5 5 northern

A4 5 0 5 5 Anodonta 0 5 5 northern

A4 6 0 5 5 Anodonta 0 5 5 northern

A5 1 0 6 6 Anodonta 5 0 5 northern

A5 2 0 6 6 Anodonta 2 0 2 northern

A5 3 0 6 6 Anodonta 2 0 2 signal

A5 4 0 6 6 Anodonta 2 0 2 northern

A5 5 0 6 6 Anodonta 2 0 2 northern

A5 6 0 6 6 Anodonta 2 0 2 northern, signal

A6 1 31 0 31 Anodonta 3 0 3 northern

A6 2 20 2 22 Anodonta 5 0 5 northern

A6 3 0 5 5 Anodonta 2 0 2 northern

A6 4 0 6 6 Anodonta 2 0 2 northern

A6 5 0 6 6 Anodonta 5 0 5 northern

A6 6 0 6 6 Anodonta 3 0 3 northern

Buffalo Lake 1 0 0 0 NA 10 0 10 northern

Buffalo Lake 2 0 0 0 NA 7 0 7 northern

Buffalo Lake 3 0 0 0 NA 6 0 6 northern

Buffalo Lake 4 0 0 0 NA 6 0 6 northern

Buffalo Lake 5 0 0 0 NA 8 0 8 northern

Buffalo Lake 6 0 0 0 NA 5 0 5 northern

Sanpoil 1 9 0 9 western pearlshell 0 3 3 northern

Sanpoil 2 4 2 6 western pearlshell 2 1 3 northern

Sanpoil 3 0 4 4 western pearlshell 3 0 3 northern

Sanpoil 4 0 4 4 western pearlshell 2 0 2 northern

Sanpoil 5 0 5 5 western pearlshell 3 3 6 signal

Sanpoil 6 0 8 8 western pearlshell 0 4 4 northern

Notes:
a 

Anodonta mussels could not be identified to the species level.

NA - not applicable

Area

Composite 

Number

CrayfishMussels

No. of Individuals No. of Individuals

Species
a

Species
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Upper Columbia River
Macroinvertebrate Tissue Study Data Summary Report March 2018

Table 2-3. Individual Organisms in Mussel Composites

Area

Spring or 

Fall 

Collection Organism ID

Sampling 

Date Species
a

Wet Weight, 

including shell

(g)
b 

Total Wet Weight, 

including shell

(g)
b 

Composite ID

A1 S A1-MB05-MU-01 5/3/2016 Anodonta 2.0

A1 S A1-MB05-MU-02 5/3/2016 Anodonta 1.0

A1 S A1-MB05-MU-03 5/3/2016 Anodonta 2.0

A1 S A1-MB05-MU-04 5/3/2016 Anodonta 2.0

A1 S A1-MB05-MU-05 5/3/2016 Anodonta 2.0

A1 S A1-MB05-MU-06 5/3/2016 Anodonta 8.0

A1 S A1-MB05-MU-07 5/3/2016 Anodonta 9.0

A1 S A1-MB05-MU-08 5/3/2016 Anodonta 25.0

A1 S A1-MB05-MU-09 5/3/2016 Anodonta 24.0

A1 S A1-MB05-MU-10 5/3/2016 Anodonta 30.0

A1 S A1-MB05-MU-11 5/3/2016 Anodonta 36.0

A1 S A1-MB05-MU-12 5/3/2016 Anodonta 40.0

A1 F A1-MB43-MU-01 9/28/2016 Anodonta 37.0

A1 F A1-MB43-MU-02 9/28/2016 Anodonta 39.0

A1 F A1-MB43-MU-03 9/28/2016 Anodonta 34.0

A1 F A1-MB43-MU-18 9/28/2016 Anodonta 17.0

A1 F A1-MB43-MU-20 9/28/2016 Anodonta 14.0

A1 F A1-MB43-MU-04 9/28/2016 Anodonta 42.0

A1 F A1-MB43-MU-06 9/28/2016 Anodonta 33.0

A1 F A1-MB43-MU-07 9/28/2016 Anodonta 37.0

A1 F A1-MB43-MU-09 9/28/2016 Anodonta 28.0

A1 F A1-MB43-MU-15 9/28/2016 Anodonta 15.0

A1 F A1-MB43-MU-10 9/28/2016 Anodonta 30.0

A1 F A1-MB43-MU-11 9/28/2016 Anodonta 42.0

A1 F A1-MB43-MU-12 9/28/2016 Anodonta 33.0

A1 F A1-MB43-MU-13 9/28/2016 Anodonta 24.0

A1 F A1-MB43-MU-19 9/28/2016 Anodonta 14.0

A1 F A1-MB43-MU-05 9/28/2016 Anodonta 33.0

A1 F A1-MB43-MU-08 9/28/2016 Anodonta 36.0

A1 F A1-MB43-MU-14 9/28/2016 Anodonta 30.0

A1 F A1-MB43-MU-16 9/28/2016 Anodonta 27.0

A1 F A1-MB43-MU-17 9/28/2016 Anodonta 28.0

155.0

141.0

155.0

143.0

154.0

26.0

A1-MU-C006-ST

A1-MU-C003-ST

A1-MU-C004-ST

A1-MU-C001-ST and 

A1-MU-C001-ST-EPA

A1-MU-C002-ST

A1-MU-C005-ST
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Upper Columbia River
Macroinvertebrate Tissue Study Data Summary Report March 2018

Table 2-3. Individual Organisms in Mussel Composites

Area

Spring or 

Fall 

Collection Organism ID

Sampling 

Date Species
a

Wet Weight, 

including shell

(g)
b 

Total Wet Weight, 

including shell

(g)
b 

Composite ID

A2 S A2-MB04-MU-04 4/28/2016 Anodonta 2.6

A2 S A2-MB04-MU-05 4/28/2016 Anodonta 4.3

A2 S A2-MB04-MU-06 4/28/2016 Anodonta 4.2

A2 S A2-MB04-MU-07 4/28/2016 Anodonta 3.5

A2 S A2-MB04-MU-08 4/28/2016 Anodonta 3.9

A2 S A2-MB04-MU-09 4/28/2016 Anodonta 2.3

A2 S A2-MB04-MU-10 4/28/2016 Anodonta 2.2

A2 S A2-MB04-MU-11 4/28/2016 Anodonta 2.5

A2 S A2-MB04-MU-12 4/28/2016 Anodonta 3.5

A2 S A2-MB04-MU-13 4/28/2016 Anodonta 2.5

A2 S A2-MB04-MU-14 4/28/2016 Anodonta 1.3

A2 S A2-MB04-MU-15 4/28/2016 Anodonta 1.6

A2 S A2-MB04-MU-17 4/28/2016 Anodonta 3.3

A2 S A2-MB04-MU-19 4/28/2016 Anodonta 3.2

A2 S A2-MB04-MU-21 4/28/2016 Anodonta 4.0

A2 S A2-MB04-MU-22 4/28/2016 Anodonta 2.7

A2 S A2-MB05-MU-05 4/28/2016 Anodonta 23.0

A2 S A2-MB05-MU-01 4/28/2016 Anodonta 48.0

A2 S A2-MB05-MU-04 4/28/2016 Anodonta 40.0

A2 S A2-MB05-MU-07 4/28/2016 Anodonta 42.0

A2 S A2-MB05-MU-02 4/28/2016 Anodonta 33.0

A2 S A2-MB05-MU-03 4/28/2016 Anodonta 24.0

A2 S A2-MB05-MU-06 4/28/2016 Anodonta 26.0

A2 S A2-MB06-MU-07 4/29/2016 Anodonta 27.0

A2 S A2-MB06-MU-10 4/29/2016 Anodonta 28.0

A2 S A2-MB06-MU-11 4/29/2016 Anodonta 25.0

A2 S A2-MB06-MU-12 4/29/2016 Anodonta 27.0

A2 S A2-MB06-MU-13 4/29/2016 Anodonta 23.0

A2 S A2-MB06-MU-14 4/29/2016 Anodonta 18.0

A2 S A2-MB06-MU-15 4/29/2016 Anodonta 20.0

A2 S A2-MB06-MU-24 4/29/2016 Anodonta 23.0

A2 S A2-MB06-MU-25 4/29/2016 Anodonta 20.0

A2 S A2-MB06-MU-27 4/29/2016 Anodonta 27.0

70.6

130.0

83.0

238.0

A2-MU-C003-ST

A2-MU-C004-ST and 

A2-MU-C004-ST-SP

A2-MU-C001-ST

A2-MU-C002-ST and 

A2-MU-C002-ST-EPA

2 of 9



Upper Columbia River
Macroinvertebrate Tissue Study Data Summary Report March 2018

Table 2-3. Individual Organisms in Mussel Composites

Area

Spring or 

Fall 

Collection Organism ID

Sampling 

Date Species
a

Wet Weight, 

including shell

(g)
b 

Total Wet Weight, 

including shell

(g)
b 

Composite ID

A2 S A2-MB06-MU-05 4/29/2016 Anodonta 44.0

A2 S A2-MB06-MU-08 4/29/2016 Anodonta 42.0

A2 S A2-MB06-MU-09 4/29/2016 Anodonta 32.0

A2 S A2-MB06-MU-17 4/29/2016 Anodonta 34.0

A2 S A2-MB06-MU-18 4/29/2016 Anodonta 40.0

A2 S A2-MB06-MU-19 4/29/2016 Anodonta 40.0

A2 S A2-MB06-MU-20 4/29/2016 Anodonta 41.0

A2 S A2-MB06-MU-21 4/29/2016 Anodonta 28.0

A2 S A2-MB06-MU-28 4/29/2016 Anodonta 41.0

A2 S A2-MB06-MU-29 4/29/2016 Anodonta 32.0

A2 S A2-MB06-MU-01 4/29/2016 Anodonta 51.0

A2 S A2-MB06-MU-02 4/29/2016 Anodonta 43.0

A2 S A2-MB06-MU-03 4/29/2016 Anodonta 50.0

A2 S A2-MB06-MU-04 4/29/2016 Anodonta 50.0

A2 S A2-MB06-MU-06 4/29/2016 Anodonta 47.0

A2 S A2-MB06-MU-16 4/29/2016 Anodonta 29.0

A2 S A2-MB06-MU-22 4/29/2016 Anodonta 51.0

A2 S A2-MB06-MU-23 4/29/2016 Anodonta 29.0

A2 S A2-MB06-MU-26 4/29/2016 Anodonta 28.0

A2 S A2-MB06-MU-30 4/29/2016 Anodonta 57.0

A3 S A3-MB01-MU-01 4/26/2016 Anodonta 4.0

A3 S A3-MB01-MU-03 4/26/2016 Anodonta 3.0

A3 S A3-MB01-MU-04 4/26/2016 Anodonta 4.0

A3 S A3-MB01-MU-02 4/26/2016 Anodonta 70.0

A3 S A3-MB04-MU-01 5/5/2016 Anodonta 3.5

A3 S A3-MB06-MU-05 5/5/2016 Anodonta 14.0

A3 S A3-MB06-MU-03 5/5/2016 Anodonta 1.9

A3 S A3-MB06-MU-04 5/5/2016 Anodonta 3.4

A3 F A3-MB14-MU-01 9/29/2016 Anodonta 14.0

A3 F A3-MB14-MU-02 9/29/2016 Anodonta 19.0

A3 F A3-MB14-MU-03 9/29/2016 Anodonta 19.0

A3 F A3-MB14-MU-04 9/29/2016 Anodonta 14.0

A3 F A3-MB14-MU-05 9/29/2016 Anodonta 19.0

A3 F A3-MB14-MU-14 9/29/2016 Anodonta 48.0

A3 F A3-MB14-MU-17 9/29/2016 Anodonta 32.0

435.0

84.5

52.3

132.0

374.0

A3-MU-C003-ST

A3-MU-C001-ST and 

A3-MU-C001-ST-EPA

A3-MU-C002-ST

A2-MU-C005-ST

A2-MU-C006-ST
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Table 2-3. Individual Organisms in Mussel Composites

Area

Spring or 

Fall 

Collection Organism ID

Sampling 

Date Species
a

Wet Weight, 

including shell

(g)
b 

Total Wet Weight, 

including shell

(g)
b 

Composite ID

A3 F A3-MB14-MU-15 9/29/2016 Anodonta 44.0

A3 F A3-MB14-MU-06 9/29/2016 Anodonta 9.0

A3 F A3-MB14-MU-07 9/29/2016 Anodonta 9.0

A3 F A3-MB14-MU-08 9/29/2016 Anodonta 12.0

A3 F A3-MB14-MU-16 9/29/2016 Anodonta 60.0

A3 F A3-MB14-MU-09 9/29/2016 Anodonta 15.0

A3 F A3-MB14-MU-10 9/29/2016 Anodonta 12.0

A3 F A3-MB14-MU-11 9/29/2016 Anodonta 15.0

A3 F A3-MB14-MU-18 9/29/2016 Anodonta 24.0

A3 F A3-MB14-MU-19 9/29/2016 Anodonta 65.0

A3 F A3-MB14-MU-12 9/29/2016 Anodonta 13.0

A3 F A3-MB14-MU-13 9/29/2016 Anodonta 41.0

A3 F A3-MB14-MU-20 9/29/2016 Anodonta 25.0

A3 F A3-MB14-MU-21 9/29/2016 Anodonta 26.0

A3 F A3-MB14-MU-22 9/29/2016 Anodonta 19.0

A4 F A4-MB18-MU-01 9/30/2016 Anodonta 35.0

A4 F A4-MB18-MU-02 9/30/2016 Anodonta 42.0

A4 F A4-MB18-MU-03 9/30/2016 Anodonta 58.0

A4 F A4-MB18-MU-04 9/30/2016 Anodonta 42.0

A4 F A4-MB18-MU-05 9/30/2016 Anodonta 35.0

A4 F A4-MB18-MU-06 9/30/2016 Anodonta 44.0

A4 F A4-MB18-MU-07 9/30/2016 Anodonta 45.0

A4 F A4-MB18-MU-08 9/30/2016 Anodonta 50.0

A4 F A4-MB18-MU-09 9/30/2016 Anodonta 46.0

A4 F A4-MB18-MU-10 9/30/2016 Anodonta 41.0

A4 F A4-MB18-MU-11 9/30/2016 Anodonta 44.0

A4 F A4-MB18-MU-12 9/30/2016 Anodonta 39.0

A4 F A4-MB18-MU-13 9/30/2016 Anodonta 33.0

A4 F A4-MB18-MU-14 9/30/2016 Anodonta 48.0

A4 F A4-MB18-MU-15 9/30/2016 Anodonta 38.0

A4 F A4-MB19-MU-01 9/30/2016 Anodonta 36.0

A4 F A4-MB19-MU-02 9/30/2016 Anodonta 46.0

A4 F A4-MB19-MU-05 9/30/2016 Anodonta 39.0

A4 F A4-MB19-MU-12 9/30/2016 Anodonta 23.0

A4 F A4-MB19-MU-15 9/30/2016 Anodonta 27.0

171.0

131.0

124.0

212.0

226.0

202.0

134.0

A4-MU-C003-ST

A4-MU-C004-ST

A4-MU-C001-ST

A4-MU-C002-ST and 

A4-MU-C002-ST-EPA

A3-MU-C005-ST

A3-MU-C006-ST

A3-MU-C004-ST
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Table 2-3. Individual Organisms in Mussel Composites

Area

Spring or 

Fall 

Collection Organism ID

Sampling 

Date Species
a

Wet Weight, 

including shell

(g)
b 

Total Wet Weight, 

including shell

(g)
b 

Composite ID

A4 F A4-MB19-MU-06 9/30/2016 Anodonta 36.0

A4 F A4-MB19-MU-07 9/30/2016 Anodonta 35.0

A4 F A4-MB19-MU-08 9/30/2016 Anodonta 32.0

A4 F A4-MB19-MU-09 9/30/2016 Anodonta 34.0

A4 F A4-MB19-MU-10 9/30/2016 Anodonta 36.0

A4 F A4-MB19-MU-04 9/30/2016 Anodonta 55.0

A4 F A4-MB19-MU-03 9/30/2016 Anodonta 34.0

A4 F A4-MB19-MU-11 9/30/2016 Anodonta 32.0

A4 F A4-MB19-MU-13 9/30/2016 Anodonta 33.0

A4 F A4-MB19-MU-14 9/30/2016 Anodonta 29.0

A5 F A5-MB21-MU-01 10/2/2016 Anodonta 22.0

A5 F A5-MB21-MU-02 10/2/2016 Anodonta 25.0

A5 F A5-MB21-MU-05 10/2/2016 Anodonta 22.0

A5 F A5-MB21-MU-06 10/2/2016 Anodonta 17.0

A5 F A5-MB21-MU-10 10/2/2016 Anodonta 19.0

A5 F A5-MB21-MU-04 10/2/2016 Anodonta 25.0

A5 F A5-MB21-MU-11 10/2/2016 Anodonta 15.0

A5 F A5-MB21-MU-03 10/2/2016 Anodonta 33.0

A5 F A5-MB21-MU-07 10/2/2016 Anodonta 20.0

A5 F A5-MB21-MU-08 10/2/2016 Anodonta 21.0

A5 F A5-MB21-MU-09 10/2/2016 Anodonta 22.0

A5 F A5-MB21-MU-12 10/2/2016 Anodonta 19.0

A5 F A5-MB21-MU-13 10/2/2016 Anodonta 15.0

A5 F A5-MB21-MU-14 10/2/2016 Anodonta 20.0

A5 F A5-MB21-MU-15 10/2/2016 Anodonta 9.0

A5 F A5-MB21-MU-16 10/2/2016 Anodonta 19.0

A5 F A5-MB21-MU-17 10/2/2016 Anodonta 33.0

A5 F A5-MB21-MU-18 10/2/2016 Anodonta 33.0

A5 F A5-MB22-MU-01 10/2/2016 Anodonta 22.0

A5 F A5-MB22-MU-02 10/2/2016 Anodonta 22.0

A5 F A5-MB22-MU-03 10/2/2016 Anodonta 32.0

A5 F A5-MB22-MU-04 10/2/2016 Anodonta 31.0

A5 F A5-MB22-MU-05 10/2/2016 Anodonta 45.0

A5 F A5-MB22-MU-06 10/2/2016 Anodonta 38.0

129.0

190.0

173.0

183.0

130.0

130.0

A5-MU-C003-ST

A5-MU-C004-ST and 

A5-MU-C004-ST-SP

A5-MU-C001-ST

A5-MU-C002-ST

A4-MU-C005-ST

A4-MU-C006-ST
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Upper Columbia River
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Table 2-3. Individual Organisms in Mussel Composites

Area

Spring or 

Fall 

Collection Organism ID

Sampling 

Date Species
a

Wet Weight, 

including shell

(g)
b 

Total Wet Weight, 

including shell

(g)
b 

Composite ID

A5 F A5-MB23-MU-01 10/2/2016 Anodonta 6.0

A5 F A5-MB23-MU-02 10/2/2016 Anodonta 5.0

A5 F A5-MB24-MU-03 10/2/2016 Anodonta 22.0

A5 F A5-MB24-MU-04 10/2/2016 Anodonta 15.0

A5 F A5-MB24-MU-09 10/2/2016 Anodonta 27.0

A5 F A5-MB24-MU-10 10/2/2016 Anodonta 25.0

A5 F A5-MB24-MU-01 10/2/2016 Anodonta 15.0

A5 F A5-MB24-MU-02 10/2/2016 Anodonta 15.0

A5 F A5-MB24-MU-05 10/2/2016 Anodonta 16.0

A5 F A5-MB24-MU-06 10/2/2016 Anodonta 18.0

A5 F A5-MB24-MU-07 10/2/2016 Anodonta 14.0

A5 F A5-MB24-MU-08 10/2/2016 Anodonta 17.0

A6 S A6-MB01-MU-01 4/29/2016 Anodonta 3.0

A6 S A6-MB01-MU-02 4/27/2016 Anodonta 2.0

A6 S A6-MB01-MU-04 4/27/2016 Anodonta 2.0

A6 S A6-MB01-MU-06 4/27/2016 Anodonta 1.0

A6 S A6-MB01-MU-07 4/30/2016 Anodonta 3.4

A6 S A6-MB01-MU-08 4/30/2016 Anodonta 1.5

A6 S A6-MB01-MU-09 4/30/2016 Anodonta 2.2

A6 S A6-MB01-MU-10 4/30/2016 Anodonta 1.1

A6 S A6-MB01-MU-11 4/30/2016 Anodonta 1.8

A6 S A6-MB01-MU-12 4/30/2016 Anodonta 1.6

A6 S A6-MB01-MU-13 4/30/2016 Anodonta 1.4

A6 S A6-MB01-MU-14 4/30/2016 Anodonta 1.5

A6 S A6-MB01-MU-15 4/30/2016 Anodonta 1.7

A6 S A6-MB01-MU-17 4/30/2016 Anodonta 2.1

A6 S A6-MB01-MU-18 4/30/2016 Anodonta 2.0

A6 S A6-MB01-MU-19 4/30/2016 Anodonta 1.8

A6 S A6-MB01-MU-20 4/30/2016 Anodonta 2.7

A6 S A6-MB01-MU-21 4/30/2016 Anodonta 1.2

A6 S A6-MB01-MU-23 4/30/2016 Anodonta 2.3

A6 S A6-MB07-MU-01 4/29/2016 Anodonta 1.6

A6 S A6-MB07-MU-02 4/29/2016 Anodonta 1.5

A6 S A6-MB07-MU-03 4/29/2016 Anodonta 2.4

A6 S A6-MB07-MU-04 4/29/2016 Anodonta 3.3

A6 S A6-MB07-MU-05 4/29/2016 Anodonta 3.0

100.0

95.0

64.9 A6-MU-C001-ST

A5-MU-C005-ST and 

A5-MU-C005-ST-EPA

A5-MU-C006-ST
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Table 2-3. Individual Organisms in Mussel Composites

Area

Spring or 

Fall 

Collection Organism ID

Sampling 

Date Species
a

Wet Weight, 

including shell

(g)
b 

Total Wet Weight, 

including shell

(g)
b 

Composite ID

A6 S A6-MB07-MU-06 4/29/2016 Anodonta 3.6

A6 S A6-MB07-MU-07 4/29/2016 Anodonta 2.7

A6 S A6-MB07-MU-08 4/29/2016 Anodonta 3.1

A6 S A6-MB07-MU-09 4/29/2016 Anodonta 3.2

A6 S A6-MB07-MU-10 4/29/2016 Anodonta 1.3

A6 S A6-MB08-MU-04 4/29/2016 Anodonta 1.9

A6 S A6-MB08-MU-05 4/29/2016 Anodonta 1.0

A6 S A6-MB03-MU-01 4/27/2016 Anodonta 2.0

A6 S A6-MB03-MU-02 4/27/2016 Anodonta 3.0

A6 S A6-MB03-MU-03 4/27/2016 Anodonta 3.0

A6 S A6-MB03-MU-04 4/27/2016 Anodonta 3.0

A6 S A6-MB03-MU-05 4/27/2016 Anodonta 4.0

A6 S A6-MB03-MU-06 4/27/2016 Anodonta 2.0

A6 S A6-MB03-MU-07 4/27/2016 Anodonta 2.0

A6 S A6-MB05-MU-01 4/28/2016 Anodonta 2.4

A6 S A6-MB05-MU-02 4/28/2016 Anodonta 2.0

A6 S A6-MB05-MU-03 4/28/2016 Anodonta 0.9

A6 S A6-MB05-MU-04 4/28/2016 Anodonta 2.2

A6 S A6-MB09-MU-01 4/29/2016 Anodonta 2.0

A6 S A6-MB09-MU-02 4/29/2016 Anodonta 3.0

A6 S A6-MB09-MU-03 4/29/2016 Anodonta 3.0

A6 S A6-MB09-MU-04 4/29/2016 Anodonta 2.3

A6 S A6-MB09-MU-05 4/29/2016 Anodonta 2.5

A6 S A6-MB09-MU-06 4/29/2016 Anodonta 2.1

A6 S A6-MB09-MU-07 4/29/2016 Anodonta 2.0

A6 S A6-MB09-MU-09 4/29/2016 Anodonta 0.5

A6 S A6-MB09-MU-10 4/29/2016 Anodonta 1.0

A6 F A6-MB11-MU-01 10/1/2016 Anodonta 23.0

A6 F A6-MB12-MU-04 10/1/2016 Anodonta 16.0

A6 F A6-MB11-MU-02 10/1/2016 Anodonta 20.0

A6 F A6-MB11-MU-06 10/1/2016 Anodonta 17.0

A6 F A6-MB11-MU-11 10/1/2016 Anodonta 13.0

A6 F A6-MB11-MU-13 10/1/2016 Anodonta 12.0

A6 F A6-MB12-MU-01 10/1/2016 Anodonta 22.0

64.9
A6-MU-C001-ST 

(continued)

83.9

84.0 A6-MU-C003-ST

A6-MU-C002-ST
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Table 2-3. Individual Organisms in Mussel Composites

Area

Spring or 

Fall 

Collection Organism ID

Sampling 

Date Species
a

Wet Weight, 

including shell

(g)
b 

Total Wet Weight, 

including shell

(g)
b 

Composite ID

A6 F A6-MB11-MU-05 10/1/2016 Anodonta 21.0

A6 F A6-MB11-MU-07 10/1/2016 Anodonta 7.0

A6 F A6-MB11-MU-08 10/1/2016 Anodonta 17.0

A6 F A6-MB11-MU-09 10/1/2016 Anodonta 16.0

A6 F A6-MB11-MU-10 10/1/2016 Anodonta 15.0

A6 F A6-MB11-MU-12 10/1/2016 Anodonta 14.0

A6 F A6-MB11-MU-03 10/1/2016 Anodonta 19.0

A6 F A6-MB11-MU-14 10/1/2016 Anodonta 13.0

A6 F A6-MB11-MU-15 10/1/2016 Anodonta 13.0

A6 F A6-MB11-MU-16 10/1/2016 Anodonta 20.0

A6 F A6-MB11-MU-17 10/1/2016 Anodonta 11.0

A6 F A6-MB11-MU-18 10/1/2016 Anodonta 11.0

A6 F A6-MB11-MU-04 10/1/2016 Anodonta 13.0

A6 F A6-MB11-MU-19 10/1/2016 Anodonta 17.0

A6 F A6-MB11-MU-20 10/1/2016 Anodonta 9.0

A6 F A6-MB11-MU-21 10/1/2016 Anodonta 9.0

A6 F A6-MB12-MU-02 10/1/2016 Anodonta 22.0

A6 F A6-MB12-MU-03 10/1/2016 Anodonta 21.0

SR S SR-MB03-MU-01 5/17/2016 western pearlshell 32.0

SR S SR-MB04-MU-01 5/16/2016 western pearlshell 10.1

SR S SR-MB09-MU-01 5/17/2016 western pearlshell 1.3

SR S SR-MB09-MU-02 5/18/2016 western pearlshell 1.4

SR S SR-MB09-MU-03 5/18/2016 western pearlshell 2.3

SR S SR-MB09-MU-04 5/18/2016 western pearlshell 2.1

SR S SR-MB09-MU-05 5/18/2016 western pearlshell 8.5

SR S SR-MB09-MU-06 5/18/2016 western pearlshell 10.0

SR S SR-MB09-MU-07 5/18/2016 western pearlshell 15.0

SR S SR-MB01-MU-01 5/16/2016 western pearlshell 1.1

SR S SR-MB01-MU-02 5/16/2016 western pearlshell 2.5

SR S SR-MB01-MU-03 5/16/2016 western pearlshell 8.4

SR S SR-MB01-MU-04 5/16/2016 western pearlshell 10.2

SR F SR-MB34-MU-01 9/18/2016 western pearlshell 14.0

SR F SR-MB34-MU-07 9/20/2016 western pearlshell 39.0

82.7

75.2

90.0

87.0

91.0

SR-MU-C001-ST

SR-MU-C002-ST

A6-MU-C005-ST

A6-MU-C006-ST

A6-MU-C004-ST and 

A6-MU-C004-ST-EPA

8 of 9
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Table 2-3. Individual Organisms in Mussel Composites

Area

Spring or 

Fall 

Collection Organism ID

Sampling 

Date Species
a

Wet Weight, 

including shell

(g)
b 

Total Wet Weight, 

including shell

(g)
b 

Composite ID

SR F SR-MB34-MU-05 9/20/2016 western pearlshell 28.0

SR F SR-MB34-MU-14 9/20/2016 western pearlshell 42.0

SR F SR-MB34-MU-03 9/20/2016 western pearlshell 16.0

SR F SR-MB34-MU-08 9/20/2016 western pearlshell 39.0

SR F SR-MB34-MU-11 9/20/2016 western pearlshell 20.0

SR F SR-MB34-MU-12 9/20/2016 western pearlshell 20.0

SR F SR-MB34-MU-13 9/20/2016 western pearlshell 27.0

SR F SR-MB34-MU-15 9/20/2016 western pearlshell 44.0

SR F SR-MB34-MU-02 9/20/2016 western pearlshell 8.5

SR F SR-MB34-MU-04 9/20/2016 western pearlshell 22.0

SR F SR-MB34-MU-06 9/20/2016 western pearlshell 40.0

SR F SR-MB34-MU-09 9/20/2016 western pearlshell 40.0

SR F SR-MB34-MU-10 9/20/2016 western pearlshell 13.0

SR F SR-MB35-MU-01 9/18/2016 western pearlshell 8.0

SR F SR-MB35-MU-02 9/18/2016 western pearlshell 6.0

SR F SR-MB36-MU-01 9/18/2016 western pearlshell 6.0

SR F SR-MB36-MU-02 9/18/2016 western pearlshell 32.0

SR F SR-MB38-MU-01 9/19/2016 western pearlshell 4.0

SR F SR-MB38-MU-02 9/19/2016 western pearlshell 11.0

SR F SR-MB41-MU-01 9/19/2016 western pearlshell 8.0

SR F SR-MB42-MU-01 9/19/2016 western pearlshell 2.5

Notes:
a 

Anodonta mussels could not be identified to the species level.
b 

Total weight based on field-collected weights prior to laboratory processing.

F - fall

S - spring 

SR - Sanpoil River reference area

77.5

125.0

111.0

123.5 SR-MU-C005-ST

SR-MU-C006-ST

SR-MU-C003-ST and 

SR-MU-C003-ST-EPA

SR-MU-C004-ST and 

SR-MU-C004-ST-SP
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Table 2-4. Individual Organisms in Crayfish Composites

Area

Spring or 

Fall 

Collection Organism ID

Sampling 

Date Species

Total Length 

(mm)

Wet Weight 

(g)
a

Total Wet Weight 

(g)
a

Composite IDs

A2 S A2-CT01-CR-01 4/30/2016 northern 51.0 4.0

A2 S A2-CT10-CR-01 4/28/2016 northern 63.0 7.0

A2 S A2-CT13-CR-01 4/30/2016 northern 69.0 10.0

A2 S A2-CT13-CR-02 4/30/2016 northern 58.0 5.0

A2 S A2-CT13-CR-03 5/1/2016 northern 105.0 39.0

A2 S A2-CT06-CR-01 4/29/2016 signal 115.0 60.0

A2 S A2-CT14-CR-01 5/1/2016 signal 115.0 54.0

A2 F A2-CT45-CR-02 10/5/2016 signal 114.0 40.0

A2 F A2-CT45-CR-03 10/5/2016 signal 111.0 39.0

A2 F A2-CT45-CR-04 10/5/2016 signal 106.0 36.0

A2 F A2-CT31-CR-01 10/5/2016 northern 89.0 20.0

A2 F A2-CT31-CR-02 10/5/2016 northern 97.0 32.0

A2 F A2-CT31-CR-03 10/5/2016 northern 66.0 7.0

A2 F A2-CT58-CR-01 10/5/2016 northern 129.0 89.0

A2 F A2-CT62-CR-01 10/5/2016 northern 104.0 34.0

A2 F A2-CT34-CR-01 10/5/2016 northern 95.0 28.0

A2 F A2-CT35-CR-01 10/5/2016 northern 101.0 39.0

A2 F A2-CT48-CR-03 10/5/2016 northern 90.0 31.0

A2 F A2-CT54-CR-01 10/5/2016 northern 103.0 42.0

A2 F A2-CT54-CR-02 10/5/2016 northern 107.0 38.0

A2 F A2-CT32-CR-01 10/5/2016 northern 75.0 12.0

A2 F A2-CT53-CR-01 10/5/2016 northern 107.0 47.0

A2 F A2-CT55-CR-01 10/5/2016 northern 111.0 42.0

A2 F A2-CT56-CR-01 10/5/2016 northern 98.0 26.0

A2 F A2-CT56-CR-02 10/5/2016 northern 95.0 31.0

A2 F A2-CT40-CR-01 10/5/2016 northern 77.0 11.0

A2 F A2-CT45-CR-01 10/5/2016 northern 100.0 31.0

A2 F A2-CT46-CR-01 10/5/2016 northern 91.0 36.0

A2 F A2-CT48-CR-01 10/5/2016 northern 102.0 34.0

A2 F A2-CT48-CR-02 10/5/2016 northern 95.0 29.0

A3 S A3-CT01-CR-01 5/6/2016 northern 99.5 28.0

A3 F A3-CT53-CR-01 9/12/2016 northern 49.0 3.0

A3 F A3-CT48-CR-01 9/12/2016 northern 84.0 19.0

A3 F A3-CT48-CR-02 9/12/2016 northern 34.0 1.0

A3 F A3-CT52-CR-01 9/11/2016 northern 111.0 46.0

141.0

97.0

65.0

229.0

182.0

178.0

158.0

A2-CR-C001-PB and

A2-CR-C001-CS

A2-CR-C002-PB and

A2-CR-C002-CS

A3-CR-C001-WB and

A3-CR-C001-WB-EPA

A2-CR-C005-PB,

A2-CR-C005-PB-EPA,

A2-CR-C005-CS, and

A2-CR-C005-CS-EPA

A2-CR-C006-PB and

A2-CR-C006-CS

A2-CR-C003-PB,

A2-CR-C003-CS,

A2-CR-C003-PB-SP, and

A2-CR-C003-CS-SP

A2-CR-C004-PB and

A2-CR-C004-CS
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Table 2-4. Individual Organisms in Crayfish Composites

Area

Spring or 

Fall 

Collection Organism ID

Sampling 

Date Species

Total Length 

(mm)

Wet Weight 

(g)
a

Total Wet Weight 

(g)
a

Composite IDs

A3 S A3-CT02-CR-01 5/7/2016 northern 57.1 3.9

A3 F A3-CT50-CR-01 9/11/2016 northern 84.0 20.0

A3 F A3-CT50-CR-02 9/11/2016 northern 92.0 29.0

A3 F A3-CT50-CR-03 9/11/2016 northern 88.0 28.0

A3 F A3-CT49-CR-01 9/12/2016 northern 56.0 5.0

A3 S A3-CT13-CR-01 5/6/2016 northern 87.9 23.0

A3 F A3-CT58-CR-01 9/11/2016 northern 76.0 15.0

A3 F A3-CT58-CR-02 9/11/2016 northern 65.0 7.0

A3 F A3-CT60-CR-01 9/11/2016 northern 66.0 9.0

A3 S A3-CT14-CR-01 5/7/2016 northern 99.3 21.0

A3 F A3-CT36-CR-01 9/11/2016 northern 121.0 55.0

A3 F A3-CT36-CR-02 9/11/2016 northern 104.0 40.0

A3 F A3-CT37-CR-01 9/12/2016 northern 56.0 4.0

A3 F A3-CT39-CR-01 9/11/2016 northern 74.0 19.0

A3 F A3-CT62-CR-01 9/12/2016 northern 101.0 30.0

A3 F A3-CT63-CR-01 9/12/2016 northern 56.0 4.0

A3 F A3-CT45-CR-01 9/12/2016 northern 67.0 8.0

A3 F A3-CT45-CR-02 9/12/2016 northern 55.0 5.0

A3 F A3-CT47-CR-01 9/11/2016 northern 41.0 2.0

A3 F A3-CT46-CR-01 9/11/2016 northern 83.0 23.0

A3 F A3-CT46-CR-02 9/12/2016 northern 94.0 24.0

A3 F A3-CT46-CR-03 9/12/2016 northern 93.0 23.0

A4 S A4-CT01-CR-01 5/6/2016 northern 48.0 3.1

A4 F A4-CT36-CR-02 9/8/2016 northern 90.0 23.0

A4 F A4-CT36-CR-03 9/8/2016 northern 91.0 32.0

A4 F A4-CT36-CR-04 9/8/2016 northern 91.0 26.0

A4 F A4-CT31-CR-01 9/8/2016 northern 87.0 25.0

A4 F A4-CT31-CR-02 9/8/2016 northern 83.0 20.0

A4 F A4-CT31-CR-03 9/8/2016 northern 104.0 35.0

A4 F A4-CT31-CR-04 9/8/2016 northern 84.0 23.0

A4 F A4-CT31-CR-05 9/8/2016 northern 84.0 25.0

A4 F A4-CT31-CR-06 9/8/2016 northern 83.0 20.0

A4 F A4-CT31-CR-07 9/8/2016 northern 84.0 25.0

A4 F A4-CT35-CR-06 9/8/2016 northern 87.0 21.0

A4 F A4-CT35-CR-07 9/8/2016 northern 91.0 30.0

A4 F A4-CT36-CR-01 9/8/2016 northern 88.0 26.0

47.0

72.0

84.1

128.0

122.0

85.9

54.0

139.0

A4-CR-C003-WB

A4-CR-C001-WB

A4-CR-C002-WB

A3-CR-C005-WB

A3-CR-C006-WB

A3-CR-C004-WB

A3-CR-C003-WB

A3-CR-C002-WB
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Table 2-4. Individual Organisms in Crayfish Composites

Area

Spring or 

Fall 

Collection Organism ID

Sampling 

Date Species

Total Length 

(mm)

Wet Weight 

(g)
a

Total Wet Weight 

(g)
a

Composite IDs

A4 F A4-CT34-CR-01 9/8/2016 northern 94.0 26.0

A4 F A4-CT34-CR-02 9/8/2016 northern 94.0 27.0

A4 F A4-CT34-CR-09 9/8/2016 northern 104.0 47.0

A4 F A4-CT34-CR-03 9/8/2016 northern 94.0 24.0

A4 F A4-CT34-CR-06 9/8/2016 northern 94.0 30.0

A4 F A4-CT34-CR-04 9/8/2016 northern 107.0 45.0

A4 F A4-CT34-CR-05 9/8/2016 northern 94.0 25.0

A4 F A4-CT34-CR-07 9/8/2016 northern 94.0 25.0

A4 F A4-CT34-CR-08 9/8/2016 northern 83.0 26.0

A4 F A4-CT34-CR-10 9/8/2016 northern 94.0 41.0

A4 F A4-CT35-CR-01 9/8/2016 northern 73.0 15.0

A4 F A4-CT35-CR-02 9/8/2016 northern 104.0 42.0

A4 F A4-CT35-CR-03 9/8/2016 northern 105.0 52.0

A4 F A4-CT35-CR-04 9/8/2016 northern 94.0 27.0

A4 F A4-CT35-CR-05 9/8/2016 northern 94.0 38.0

A5 S A5-CT05-CR-01 5/1/2016 northern 87.0 27.0

A5 S A5-CT11-CR-02 5/4/2016 northern 36.0 1.2

A5 S A5-CT16-CR-01 5/4/2016 northern 76.0 20.0

A5 S A5-CT25-CR-01 5/9/2016 northern 71.0 11.0

A5 S A5-CT25-CR-02 5/9/2016 northern 35.0 1.0

A5 S A5-CT02-CR-01 5/1/2016 northern 114.0 61.0

A5 S A5-CT15-CR-03 5/4/2016 northern 54.0 5.0

A5 S A5-CT02-CR-02 5/1/2016 signal 106.0 47.0

A5 S A5-CT04-CR-01 5/4/2016 signal 114.0 75.0

A5 S A5-CT15-CR-01 5/3/2016 northern 106.0 48.0

A5 S A5-CT15-CR-02 5/3/2016 northern 91.0 27.0

A5 S A5-CT01-CR-01 5/3/2016 northern 105.0 50.0

A5 S A5-CT12-CR-01 5/3/2016 northern 109.0 51.0

A5 S A5-CT04-CR-02 5/4/2016 signal 122.0 69.0

A5 S A5-CT11-CR-01 5/3/2016 northern 102.0 52.0

A6 S A6-CT01-CR-01 4/28/2016 northern 98.0 43.0

A6 S A6-CT01-CR-02 4/30/2016 northern 106.0 62.0

A6 S A6-CT01-CR-03 4/30/2016 northern 79.0 20.0

154.0

162.0

174.0

60.2

66.0

125.0

121.0

101.0

75.0

122.0

A6-CR-C001-PB,

A6-CR-C001-CS,

A6-CR-C001-PB-SP, and

A6-CR-C001-CS-SP

A5-CR-C005-PB and

A5-CR-C005-CS

A5-CR-C006-PB and

A5-CR-C006-CS

A5-CR-C003-PB,

A5-CR-C003-PB-EPA,

A5-CR-C003-CS,

A5-CR-C003-CS-EPA,

A5-CR-C003-PB-SP, and

A5-CR-C003-CS-SP

A5-CR-C004-PB and

A5-CR-C004-CS

A5-CR-C001-PB and

A5-CR-C001-CS

A5-CR-C002-PB and

A5-CR-C002-CS

A4-CR-C005-WB and

A4-CR-C005-WB-EPA

A4-CR-C006-WB and

A4-CR-C006-WB-SP

A4-CR-C004-WB
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Table 2-4. Individual Organisms in Crayfish Composites

Area

Spring or 

Fall 

Collection Organism ID

Sampling 

Date Species

Total Length 

(mm)

Wet Weight 

(g)
a

Total Wet Weight 

(g)
a

Composite IDs

A6 S A6-CT02-CR-01 4/28/2016 northern 79.0 20.0

A6 S A6-CT02-CR-02 4/30/2016 northern 103.0 51.0

A6 S A6-CT02-CR-03 4/30/2016 northern 83.0 23.0

A6 S A6-CT02-CR-04 4/30/2016 northern 98.0 44.0

A6 S A6-CT02-CR-05 4/30/2016 northern 92.0 40.0

A6 S A6-CT04-CR-01 4/28/2016 northern 96.0 42.0

A6 S A6-CT06-CR-01 4/28/2016 northern 86.0 27.0

A6 S A6-CT07-CR-01 4/28/2016 northern 100.0 45.0

A6 S A6-CT07-CR-02 4/28/2016 northern 100.0 44.0

A6 S A6-CT12-CR-01 4/29/2016 northern 98.0 39.0

A6 S A6-CT12-CR-02 4/29/2016 northern 44.0 9.0

A6 S A6-CT13-CR-01 4/30/2016 northern 99.0 39.0

A6 S A6-CT13-CR-03 4/30/2016 northern 86.0 28.0

A6 S A6-CT13-CR-04 4/30/2016 northern 87.0 31.0

A6 S A6-CT13-CR-02 4/30/2016 northern 86.0 25.0

A6 S A6-CT14-CR-01 4/30/2016 northern 82.0 20.0

A6 S A6-CT14-CR-02 4/30/2016 northern 81.0 24.0

RL S RL-CT01-CR-03 5/13/2016 northern 120.0 57.0

RL S RL-CT01-CR-04 5/13/2016 northern 101.0 42.0

RL S RL-CT01-CR-05 5/13/2016 northern 96.0 41.0

RL S RL-CT01-CR-06 5/13/2016 northern 101.0 38.0

RL S RL-CT01-CR-07 5/13/2016 northern 105.0 46.0

RL S RL-CT01-CR-08 5/13/2016 northern 99.0 36.0

RL S RL-CT01-CR-09 5/14/2016 northern 81.0 18.0

RL S RL-CT01-CR-10 5/14/2016 northern 87.0 28.0

RL S RL-CT01-CR-11 5/14/2016 northern 83.0 23.0

RL S RL-CT01-CR-12 5/14/2016 northern 62.0 5.9

RL S RL-CT02-CR-03 5/12/2016 northern 103.0 43.0

RL S RL-CT02-CR-04 5/12/2016 northern 103.0 45.0

RL S RL-CT02-CR-05 5/13/2016 northern 105.0 44.0

RL S RL-CT02-CR-06 5/13/2016 northern 86.0 24.0

RL S RL-CT02-CR-07 5/13/2016 northern 88.0 26.0

RL S RL-CT02-CR-08 5/13/2016 northern 83.0 21.0

RL S RL-CT02-CR-09 5/14/2016 northern 47.0 3.0

RL S RL-CT03-CR-01 5/12/2016 northern 93.0 27.0

RL S RL-CT03-CR-02 5/13/2016 northern 88.0 28.0

RL S RL-CT03-CR-03 5/13/2016 northern 97.0 47.0

RL S RL-CT03-CR-04 5/13/2016 northern 51.0 3.8

RL S RL-CT03-CR-05 5/13/2016 northern 53.0 4.1

RL S RL-CT03-CR-06 5/13/2016 northern 90.0 30.0

139.9

206.0

334.9

A6-CR-C005-PB and

A6-CR-C005-CS

A6-CR-C006-PB and

A6-CR-C006-CS

A6-CR-C003-PB and

A6-CR-C003-CS

69.0

146.0

89.0

69.0

178.0

A6-CR-C004-PB and

A6-CR-C004-CS

RL-CR-C003-PB and

RL-CR-C003-CS

RL-CR-C001-PB and

RL-CR-C001-CS

RL-CR-C002-PB and

RL-CR-C002-CS

A6-CR-C002-PB,

A6-CR-C002-PB-EPA,

A6-CR-C002-CS, and

A6-CR-C002-CS-EPA
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Table 2-4. Individual Organisms in Crayfish Composites

Area

Spring or 

Fall 

Collection Organism ID

Sampling 

Date Species

Total Length 

(mm)

Wet Weight 

(g)
a

Total Wet Weight 

(g)
a

Composite IDs

RL S RL-CT04-CR-01 5/13/2016 northern 100.0 33.0

RL S RL-CT04-CR-02 5/13/2016 northern 68.0 11.0

RL S RL-CT04-CR-03 5/13/2016 northern 96.0 40.0

RL S RL-CT04-CR-04 5/13/2016 northern 103.0 48.0

RL S RL-CT04-CR-05 5/13/2016 northern 88.0 25.0

RL S RL-CT04-CR-06 5/14/2016 northern 82.0 19.0

RL S RL-CT08-CR-01 5/13/2016 northern 91.0 26.0

RL S RL-CT08-CR-02 5/13/2016 northern 103.0 53.0

RL S RL-CT08-CR-03 5/13/2016 northern 97.0 33.0

RL S RL-CT08-CR-04 5/13/2016 northern 93.0 27.0

RL S RL-CT08-CR-05 5/13/2016 northern 103.0 40.0

RL S RL-CT08-CR-06 5/13/2016 northern 90.0 36.0

RL S RL-CT08-CR-07 5/13/2016 northern 83.0 21.0

RL S RL-CT08-CR-08 5/13/2016 northern 60.0 5.9

RL S RL-CT10-CR-01 5/13/2016 northern 53.0 4.1

RL S RL-CT10-CR-02 5/13/2016 northern 107.0 52.0

RL S RL-CT10-CR-03 5/13/2016 northern 101.0 46.0

RL S RL-CT10-CR-04 5/14/2016 northern 55.0 4.2

RL S RL-CT10-CR-05 5/14/2016 northern 83.0 23.0

SR F SR-CT41-CR-02 9/19/2016 northern 90.0 22.0

SR F SR-CT41-CR-01 9/19/2016 northern 110.0 42.0

SR F SR-CT41-CR-03 9/19/2016 northern 72.0 10.0

SR F SR-CT32-CR-01 9/19/2016 northern 85.0 23.0

SR S SR-CT04-CR-01 5/18/2016 northern 118.0 71.0

SR S SR-CT16-CR-01 5/18/2016 northern 83.2 18.0

SR S SR-CT06-CR-01 5/18/2016 northern 64.0 6.5

SR S SR-CT07-CR-01 5/19/2016 northern 99.7 28.0

SR S SR-CT08-CR-01 5/19/2016 northern 86.5 29.0

SR S SR-CT08-CR-02 5/19/2016 northern 104.8 50.0

SR S SR-CT11-CR-01 5/19/2016 northern 91.9 24.0

SR S SR-CT09-CR-01 5/18/2016 signal 75.0 20.0

SR S SR-CT11-CR-02 5/19/2016 signal 76.4 25.0

SR S SR-CT12-CR-01 5/17/2016 signal 63.0 12.0

SR F SR-CT50-CR-01 9/19/2016 signal 71.0 18.0

SR F SR-CT62-CR-01 9/19/2016 signal 83.0 29.0

SR F SR-CT55-CR-01 9/20/2016 signal 73.0 18.0

74.0

129.3

122.0

74.0

63.5

112.0

241.9

176.0

RL-CR-C005-PB,

RL-CR-C005-CS,

RL-CR-C005-PB-SP, and

RL-CR-C005-CS-SP 

RL-CR-C006-PB and

RL-CR-C006-CS

RL-CR-C004-PB,

RL-CR-C004-PB-EPA,

RL-CR-C004-CS, and

RL-CR-C004-CS-EPA

SR-CR-C005-PB and

SR-CR-C005-CS

SR-CR-C003-PB and

SR-CR-C003-CS

SR-CR-C004-PB and

SR-CR-C004-CS

SR-CR-C001-PB and

SR-CR-C001-CS

SR-CR-C002-PB and

SR-CR-C002-CS

5 of 6



Upper Columbia River
Macroinvertebrate Tissue Study Data Summary Report March 2018

Table 2-4. Individual Organisms in Crayfish Composites

Area

Spring or 

Fall 

Collection Organism ID

Sampling 

Date Species

Total Length 

(mm)

Wet Weight 

(g)
a

Total Wet Weight 

(g)
a

Composite IDs

SR F SR-CT44-CR-01 9/19/2016 northern 114.0 53.0

SR F SR-CT47-CR-01 9/19/2016 northern 102.0 46.0

SR F SR-CT51-CR-01 9/19/2016 northern 110.0 56.0

SR F SR-CT51-CR-02 9/19/2016 northern 104.0 40.0

Notes:
a 

Total weight based on field-collected weights prior to laboratory processing

F - fall

S - spring 

SR - Sanpoil River reference area

195.0

SR-CR-C006-PB,

SR-CR-C006-PB-EPA,

SR-CR-C006-CS, and

SR-CR-C006-CS-EPA
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Table 2-5. Chemicals Analyzed for Each Composite

Area Composite ID

Number of 

Organisms 

Composited TAL Metals

Percent

Moisture

Methyl 

Mercury

Inorganic 

Arsenic

PCB 

Congeners

Dioxins and 

Furans Lipids Field Split EPA Split

A1 A1-MU-C001-ST 7 X X X

A1 A1-MU-C002-ST 5 X X

A1 A1-MU-C003-ST 5 X X

A1 A1-MU-C004-ST 5 X X

A1 A1-MU-C005-ST 5 X X

A1 A1-MU-C006-ST 5 X X

A2 A2-MU-C001-ST 17 X X X X

A2 A2-MU-C002-ST 3 X X X X X X X X

A2 A2-MU-C003-ST 3 X X X X X X X

A2 A2-MU-C004-ST 10 X X X X X X X X

A2 A2-MU-C005-ST 10 X X X X X X X

A2 A2-MU-C006-ST 10 X X X X X X X

A3 A3-MU-C001-ST 5 X X X

A3 A3-MU-C002-ST 5 X X

A3 A3-MU-C003-ST 5 X X

A3 A3-MU-C004-ST 5 X X

A3 A3-MU-C005-ST 5 X X

A3 A3-MU-C006-ST 5 X X

A4 A4-MU-C001-ST 5 X X

A4 A4-MU-C002-ST 5 X X X

A4 A4-MU-C003-ST 5 X X

A4 A4-MU-C004-ST 5 X X

A4 A4-MU-C005-ST 5 X X

A4 A4-MU-C006-ST 5 X X

A5 A5-MU-C001-ST 6 X X X X X X X

A5 A5-MU-C002-ST 6 X X X X X X X

A5 A5-MU-C003-ST 6 X X X X X X X

A5 A5-MU-C004-ST 6 X X X X X X X X

A5 A5-MU-C005-ST 6 X X X X X X X X

A5 A5-MU-C006-ST 6 X X X X X X X

A6 A6-MU-C001-ST 31 X X X X

A6 A6-MU-C002-ST 22 X X X X X X X

A6 A6-MU-C003-ST 5 X X X X X X X

A6 A6-MU-C004-ST 6 X X X X X X X X

A6 A6-MU-C005-ST 6 X X X X X X X

A6 A6-MU-C006-ST 6 X X X X X X

Mussels
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Table 2-5. Chemicals Analyzed for Each Composite

Area Composite ID

Number of 

Organisms 

Composited TAL Metals

Percent

Moisture

Methyl 

Mercury

Inorganic 

Arsenic

PCB 

Congeners

Dioxins and 

Furans Lipids Field Split EPA Split

SR SR-MU-C001-ST 9 X X X X X X X

SR SR-MU-C002-ST 6 X X X X X X X

SR SR-MU-C003-ST 4 X X X X X X X X

SR SR-MU-C004-ST 4 X X X X X X X X

SR SR-MU-C005-ST 5 X X X X X X X

SR SR-MU-C006-ST 8 X X X X X X

A2 A2-CR-C001-PB 5 X X X X X X X

A2 A2-CR-C001-CS 5 X X

A2 A2-CR-C002-PB 5 X X X X X X X

A2 A2-CR-C002-CS 5 X X

A2  A2-CR-C003-PB 5 X X X X X X X X

A2 A2-CR-C003-CS 5 X X X

A2 A2-CR-C004-PB 5 X X X X X X X

A2 A2-CR-C004-CS 5 X X

A2 A2-CR-C005-PB 5 X X X X X X X X

A2 A2-CR-C005-CS 5 X X X

A2 A2-CR-C006-PB 5 X X X X X X X

A2 A2-CR-C006-CS 5 X X

A3 A3-CR-C001-WB 5 X X X

A3 A3-CR-C002-WB 5 X X

A3 A3-CR-C003-WB 4 X X

A3 A3-CR-C004-WB 5 X X

A3 A3-CR-C005-WB 4 X X

A3 A3-CR-C006-WB 4 X X

A4 A4-CR-C001-WB 4 X X

A4 A4-CR-C002-WB 5 X X

A4 A4-CR-C003-WB 5 X X

A4 A4-CR-C004-WB 5 X X

A4 A4-CR-C005-WB 5 X X X

A4 A4-CR-C006-WB 5 X X X

Crayfish

Mussels (continued)
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Table 2-5. Chemicals Analyzed for Each Composite

Area Composite ID

Number of 

Organisms 

Composited TAL Metals

Percent

Moisture

Methyl 

Mercury

Inorganic 

Arsenic

PCB 

Congeners

Dioxins and 

Furans Lipids Field Split EPA Split

A5 A5-CR-C001-PB 5 X X X X X X X

A5 A5-CR-C001-CS 5 X X

A5 A5-CR-C002-PB 2 X X X X X X X

A5 A5-CR-C002-CS 2 X X

A5 A5-CR-C003-PB 2 X X X X X X X X X

A5 A5-CR-C003-CS 2 X X X X

A5 A5-CR-C004-PB 2 X X X X X X X

A5 A5-CR-C004-CS 2 X X

A5 A5-CR-C005-PB 2 X X X X X X X

A5 A5-CR-C005-CS 2 X X

A5 A5-CR-C006-PB 2 X X X X X X X

A5 A5-CR-C006-CS 2 X X

A6 A6-CR-C001-PB 3 X X X X X X X X

A6 A6-CR-C001-CS 3 X X X

A6 A6-CR-C002-PB 5 X X X X X X X X

A6 A6-CR-C002-CS 5 X X X

A6 A6-CR-C003-PB 2 X X X X X X X

A6 A6-CR-C003-CS 2 X X

A6 A6-CR-C004-PB 2 X X X X X X X

A6 A6-CR-C004-CS 2 X X

A6 A6-CR-C005-PB 5 X X X X X X X

A6 A6-CR-C005-CS 5 X X

A6 A6-CR-C006-PB 3 X X X X X X X

A6 A6-CR-C006-CS 3 X X

RL RL-CR-C001-PB 10 X X X X X X X

RL RL-CR-C001-CS 10 X X

RL  RL-CR-C002-PB 7 X X X X X X X

RL RL-CR-C002-CS 7 X X

RL  RL-CR-C003-PB 6 X X X X X X X

RL RL-CR-C003-CS 6 X X

RL RL-CR-C004-PB 6 X X X X X X X X

RL RL-CR-C004-CS 6 X X X

RL  RL-CR-C005-PB 8 X X X X X X X X

RL RL-CR-C005-CS 8 X X X

RL  RL-CR-C006-PB 5 X X X X X X X

RL RL-CR-C006-CS 5 X X

Crayfish (continued)
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Table 2-5. Chemicals Analyzed for Each Composite

Area Composite ID

Number of 

Organisms 

Composited TAL Metals

Percent

Moisture

Methyl 

Mercury

Inorganic 

Arsenic

PCB 

Congeners

Dioxins and 

Furans Lipids Field Split EPA Split

SR  SR-CR-C001-PB 3 X X X X X X X

SR SR-CR-C001-CS 3 X X

SR  SR-CR-C002-PB 3 X X X X X X X

SR SR-CR-C002-CS 3 X X

SR  SR-CR-C003-PB 3 X X X X X X X

SR SR-CR-C003-CS 3 X X

SR  SR-CR-C004-PB 2 X X X X X X X

SR SR-CR-C004-CS 2 X X

SR  SR-CR-C005-PB 6 X X X X X X X

SR SR-CR-C005-CS 6 X X

SR  SR-CR-C006-PB 4 X X X X X X X X

SR SR-CR-C006-CS 4 X X X

A6 A6-CL-C001-ST 125 X X X X X X X

Notes:

RL - Rebecca Lake reference area (samples collected at Buffalo Lake reference area)

SR - Sanpoil River reference area

Clams

TAL - target analyte list: aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, potassium, selenium, silver, 

sodium, thallium, vanadium, and zinc

Crayfish (continued)
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Table 2-6. Analytical Methods, Target Sample Mass, and Analysis Priority

TAL metals
e

ALS SOP 

MET-TDIG 

(PSEP)

Acid digestion
EPA 6010C, 

EPA 6020A

ICP-MS,

ICP-AES
2 2 1 1

Total mercury
ALS SOP MET 

1631

Method (acid) 

digestion
EPA 1631E 1.5 1.5 2 2

Methyl mercury
ALS SOP MET 

1630T

Method (alcohol) 

digestion
EPA 1630M NA 1.5 NA 3

Arsenic - inorganic
ALS SOP MET 

1632

Method (acid) 

digestion
EPA 1632A HG-QFAAS NA 3 NA 4

PCB congeners EPA 1668A Method extraction EPA 1668A NA 10 NA 5

Dioxins/furans EPA 1613B Method extraction EPA 1613B NA 10 NA 6

Percent moisture
ALS SOP 

MET-TISP

ALS SOP 

MET-TISP
NA

f
NA

f 1 1

Percent lipids EPA 1668A EPA 1668A NA NA
g NA 5

Notes:

a 
Holding times are the same as those in the QAPP (Exponent et al. 2016) except for TAL metals, which was changed from 6 months to 1 year as described in Section 3.2 of this data summary report. 

c 
Crayfish and mussels collected at locations for baseline ecological risk assessment (BERA).

d 
Crayfish and mussels collected at locations for BERA and human health risk assessment (HHRA).

e 
Except mercury

f 
Percent moisture was analyzed with TAL metals; no additional sample mass was required.

g 
Percent lipids was analyzed with PCB congeners; no additional sample mass was required.

ALS - ALS Environmental

CVAFS - cold vapor atomic fluorescence spectrometry

HG-QFAAS - hydride generation - quartz furnace atomic adsorption spectrometry

HRGC/HRMS - high resolution gas chromatography/high resolution mass spectrometry

ICP-AES - inductively-coupled plasma - atomic emission spectrometry

ICP-MS - inductively-coupled plasma - mass spectrometry

NA - not applicable

PSEP - Puget Sound Estuary Program

SOP - standard operating procedure

TAL - target analyte list

Analysis Priority

Analyte

Sample Preparation Quantitative Analysis

Holding Time
a

Target Sample Mass
b
 (g)

ProtocolProcedureProtocol BERA and HHRA
d

BERA
c

BERA and HHRA
d

BERA
c

Procedure

Sample masses do not include additional mass for field splits or laboratory duplicates. 

b
 Based on wet weight. The target sample size listed achieves the reporting limits and lowest quantitation limits listed in the QAPP (Exponent et al. 2016).

CVAFS

HRGC/HRMS

Freeze-dry/

gravimetric

Freeze-dry/

gravimetric

1 year at -20°C

1 of 1
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Table 2-7.  TAL and ACGs

Analyte Human Health
a,b

Wildlife
c

Wildlife 

RBC/5
b

MRL
d

MDL
d

Percent moisture na na na na na na

Percent lipids na na na na na na

Aluminum 17 11.5 2.3 0.4 0.04 2.3

Antimony 0.0069 0.35 0.070 0.01 0.0004 0.01

Arsenic - total 0.0024 2.8 0.56 0.02 0.004 0.02

Arsenic - inorganic 0.0024 na na 0.004 0.0014 0.004

Barium 3.4 259 52 0.01 0.001 3.4

Beryllium 0.034 3.2 0.63 0.004 0.0006 0.034

Cadmium 0.017 1.8 0.37 0.004 0.0004 0.017

Calcium NA na na 0.8 0.4 0.8

Chromium 26 3.3 0.66 0.04 0.004 0.66

Cobalt 0.0051 9.5 1.9 0.004 0.0006 0.0051

Copper 0.69 5.0 1.0 0.02 0.004 0.69

Iron 12 na na 0.4 0.2 12

Lead NA 2.0 0.41 0.004 0.0001 0.41

Magnesium NA na na 0.4 0.12 0.4

Manganese 2.4 222 44 0.01 0.0016 2.4

Mercury NA na na 0.0002 0.000016 0.0002

Methyl mercury 0.0017 0.010 0.0020 0.002 0.0006 0.002

Nickel 0.34 8.3 1.7 0.04 0.004 0.34

Potassium NA na na 4 1.8 4

Selenium 0.086 0.36 0.072 0.2 0.04 0.2

Silver 0.086 2.5 0.50 0.004 0.0012 0.086

Sodium NA na na 4 0.4 4

Thallium 0.00017 0.044 0.009 0.004 0.00018 0.004

Vanadium 0.086 0.43 0.085 0.04 0.002 0.085

Zinc 5.1 82 16 0.1 0.02 5.1

PCB TEQ 2.4E-06
f NA NA

1.5E-08 - 

5.0E-05
g EDL

h MRL

Total PCBs
i NA NA NA 0.0005-0.002 EDL

h MRL

Dioxin/furan TEQ 0.0024
j NA NA

0.0015 - 

2.5
k EDL

h MRL

Notes:

Wildlife RBC (mg/kg-wet weight) = (TRV x BW) / (FIR)

Where: TRV - Toxicity reference value (mg/kg-day)

BW - Body weight (kg)

FIR - Food ingestion rate (kg/d-wet)

g 
PCB TEQ MRLs represent the range of QLs for dioxin-like PCB congeners adjusted using mammalian TEFs (Van den Berg et al. 2006)

h
 The EDL is sample-specific and calculated at the time of analysis.

k 
Dioxin/furan TEQ MRLs represent the range of QLs for congeners adjusted using mammalian TEFs (Van den Berg et al. 2006). 

na - not available

NA - not applicable

TAL - target analyte list

PCBs (µg/kg-ww)
e

Risk Based Concentrations (RBCs) Laboratory

ACG
b

Conventional Parameters

Metals/Metalloids (mg/kg-ww) 

f
  Polychlorinated biphenyl (PCB) toxic equivalent (TEQ) calculated as the sum of dioxin-like PCB congeners adjusted using mammalian toxic equivalency factors (TEFs) (Van 

den Berg et al. 2006).

i
 Total PCBs were calculated as the sum of 209 congeners, including non-detected values at one-half the detection limit (DL). If no constituents are detected, the total 

concentration will be flagged as non-detected and represented by the highest DL.

j 
Dioxin/furan TEQ is calculated as the sum of congeners adjusted using mammalian TEFs (Van den Berg et al. 2006). TEQs were calculated using the sum of the weighted 

detects and the weighted non-detects at one-half the DL.

Dioxins/Furans (ng/kg-ww)
e

a 
Lowest fish risk-based concentrations (RBCs) for human health are based on exposure assumptions provided by EPA in the HHRA work plan (SRC 2009, Table 5-11). RBCs 

assume an adult shellfish ingestion rate of 175 g/day and the child shellfish ingestion rate is assumed to be half adult rate (i.e. 87.5 g/day) per EPA (SRC 2009, 

Table 5-11, note 7). Toxicity values reflect 2016 EPA Regional Screening Level values.

c 
Wildlife RBCs were derived from the exposure factors and toxicity reference values (TRVs) provided in the SLERA (TAI 2010). TRVs for aluminum and thallium were obtained 

from Sample et al. (1996). The no observed adverse effect level (NOAEL) was used as the TRV and the body weight (BW) and food ingestion rate (FIR) for the most sensitive 

mammalian (i.e., mink) or avian (i.e., spotted sandpiper) receptor were used to calculate the RBC, according to the following equation:

d   
Method reporting limits (MRLs) and method detection limits (MDLs) for metals were obtained from ALS. MRLs for PCBs and dioxins/furans were obtained from Vista 

Analytical. All MRLs and MDLs are based on wet weight (ww).

b
  Analytical concentration goals (ACGs) represent the lowest RBC value for human health or 1/5th of the wildlife RBC.  If the lowest RBC is lower than the MRL, the MRL will be 

used as the ACG. The lowest RBC is shaded.

e 
Values in the MRL column represent the range for quantitation limits (QL) based on analysis of 10 grams ww of sample. QLs by congener are listed in Table A7-5 of the QAPP 

(Exponent et al. 2016). Data were reported to the sample-specific estimated detection limit (EDL), which is typically 2 to 5 times lower than the QL. 
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Table 4-1. Summary of Metal/Metalloid Data Qualifiers Applied to Equipment Blank Data

Count of Accepted 

Results Laboratory 

Flags

Count of Accepted 

Results Validator 

Flags

Laboratory Flags, % 

of Accepted Results

Validator Flags, % of 

Accepted Results

J U J U J U J U

Aluminum 15 0 (0%) 15 (100%) 7 8 0 8 0 53 0 53 0

Antimony 15 0 (0%) 15 (100%) 1 0 14 0 14 0 93 0 93

Arsenic 15 0 (0%) 15 (100%) 0 0 15 0 15 0 100 0 100

Barium 15 0 (0%) 15 (100%) 6 5 4 5 4 33 27 33 27

Beryllium 15 0 (0%) 15 (100%) 0 0 15 0 15 0 100 0 100

Cadmium 15 0 (0%) 15 (100%) 1 2 12 2 12 13 80 13 80

Calcium 15 0 (0%) 15 (100%) 9 6 0 6 0 40 0 40 0

Chromium 15 0 (0%) 15 (100%) 1 11 3 11 3 73 20 73 20

Cobalt 15 0 (0%) 15 (100%) 0 1 14 1 14 7 93 7 93

Copper 15 0 (0%) 15 (100%) 15 0 0 0 0 0 0 0 0

Iron 15 0 (0%) 15 (100%) 0 13 2 13 2 87 13 87 13

Lead 15 0 (0%) 15 (100%) 0 9 6 9 6 60 40 60 40

Magnesium 15 0 (0%) 15 (100%) 14 1 0 1 0 7 0 7 0

Manganese 15 0 (0%) 15 (100%) 9 6 0 6 0 40 0 40 0

Mercury 15 0 (0%) 15 (100%) 6 9 0 9 0 60 0 60 0

Nickel 15 0 (0%) 15 (100%) 2 5 8 5 8 33 53 33 53

Potassium 15 0 (0%) 15 (100%) 0 1 14 1 14 7 93 7 93

Selenium 15 0 (0%) 15 (100%) 0 0 15 0 15 0 100 0 100

Silver 15 0 (0%) 15 (100%) 0 1 14 1 14 7 93 7 93

Sodium 15 0 (0%) 15 (100%) 0 4 11 4 11 27 73 27 73

Thallium 15 0 (0%) 15 (100%) 0 0 15 0 15 0 100 0 100

Vanadium 15 0 (0%) 15 (100%) 0 0 15 0 15 0 100 0 100

Zinc 15 0 (0%) 15 (100%) 2 13 0 13 0 87 0 87 0

Notes:

Data qualifiers:

Laboratory

J The result is an estimated value that was detected outside the quantitation range.

U The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit (MRL/MDL).

Validator

J Quantitation is approximate due to limitations identified during the QA review (data validation).

U The analyte was not detected at or above the associated detection limit.

Analyte

Number of 

Samples 

Analyzed

Rejected 

Results

Accepted 

Results

Count of 

Results with 

No Flags
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Table 4-2. Summary of Data Qualifiers Applied to Mussel Data

Count of Accepted Results 

Laboratory Flags

Count of Accepted Results 

Validator Flags

Laboratory Flags, % of Accepted 

Results

Validator Flags, % of Accepted 

Results

B D EMPC J J, B U EMPC J J- U U* UJ B D EMPC J J, B U EMPC J J- U U* UJ

Metals/Metalloids

Aluminum 45 0 (0%) 45 (100%) 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Antimony 45 0 (0%) 45 (100%) 5 0 0 0 34 0 0 0 10 0 0 30 0 0 0 0 76 0 0 0 22 0 0 67 0

Arsenic 45 0 (0%) 45 (100%) 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Barium 45 0 (0%) 45 (100%) 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Beryllium 45 0 (0%) 45 (100%) 24 0 0 0 21 0 0 0 21 0 0 0 0 0 0 0 47 0 0 0 47 0 0 0 0

Cadmium 45 0 (0%) 45 (100%) 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Calcium 45 0 (0%) 45 (100%) 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Chromium 45 0 (0%) 45 (100%) 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Cobalt 45 0 (0%) 45 (100%) 43 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0

Copper 45 0 (0%) 45 (100%) 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Inorganic arsenic 27 0 (0%) 27 (100%) 18 0 0 0 0 0 0 0 0 3 0 6 0 0 0 0 0 0 0 0 0 11 0 22 0

Iron 45 0 (0%) 45 (100%) 32 0 0 0 0 0 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0 29 0 0 0

Lead 45 0 (0%) 45 (100%) 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Magnesium 45 0 (0%) 45 (100%) 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Manganese 45 0 (0%) 45 (100%) 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Mercury 45 0 (0%) 45 (100%) 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Methyl mercury 27 0 (0%) 27 (100%) 15 0 0 0 12 0 0 0 12 0 0 0 0 0 0 0 44 0 0 0 44 0 0 0 0

Nickel 45 0 (0%) 45 (100%) 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Potassium 45 0 (0%) 45 (100%) 35 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 22 0 0 0

Selenium 45 0 (0%) 45 (100%) 26 0 0 0 19 0 0 0 19 0 0 0 0 0 0 0 42 0 0 0 42 0 0 0 0

Silver 45 0 (0%) 45 (100%) 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sodium 45 0 (0%) 45 (100%) 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Thallium 45 0 (0%) 45 (100%) 21 0 0 0 19 0 3 0 9 0 3 12 0 0 0 0 42 0 7 0 20 0 7 27 0

Vanadium 45 0 (0%) 45 (100%) 42 0 0 0 3 0 0 0 3 0 0 0 0 0 0 0 7 0 0 0 7 0 0 0 0

Zinc 45 0 (0%) 45 (100%) 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Conventional Parameters

Lipids 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total solids 45 0 (0%) 45 (100%) 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB Congeners

PCB 1 25 0 (0%) 25 (100%) 9 0 0 1 11 0 4 1 11 0 3 0 1 0 0 4 44 0 16 4 44 0 12 0 4

PCB 2 25 0 (0%) 25 (100%) 9 0 0 4 4 0 8 4 4 0 8 0 0 0 0 16 16 0 32 16 16 0 32 0 0

PCB 3 25 0 (0%) 25 (100%) 9 0 0 6 8 0 2 6 8 0 2 0 0 0 0 24 32 0 8 24 32 0 8 0 0

PCB 4/10 25 0 (0%) 25 (100%) 12 0 0 1 4 0 8 1 4 0 8 0 0 0 0 4 16 0 32 4 16 0 32 0 0

PCB 5/8 25 0 (0%) 25 (100%) 22 0 0 2 1 0 0 2 1 0 0 0 0 0 0 8 4 0 0 8 4 0 0 0 0

PCB 6 25 0 (0%) 25 (100%) 21 0 0 2 0 0 2 2 0 0 2 0 0 0 0 8 0 0 8 8 0 0 8 0 0

PCB 7/9 25 0 (0%) 25 (100%) 9 0 0 0 0 0 16 0 0 0 16 0 0 0 0 0 0 0 64 0 0 0 64 0 0

PCB 11 25 0 (0%) 25 (100%) 0 25 0 0 0 0 0 0 0 0 0 6 0 100 0 0 0 0 0 0 0 0 0 24 0

PCB 12/13 25 0 (0%) 25 (100%) 9 0 0 2 7 0 7 2 7 0 7 0 0 0 0 8 28 0 28 8 28 0 28 0 0

PCB 14 25 0 (0%) 25 (100%) 0 0 0 0 3 0 22 0 3 0 22 0 0 0 0 0 12 0 88 0 12 0 88 0 0

PCB 15 25 0 (0%) 25 (100%) 23 0 0 2 0 0 0 2 0 0 0 0 0 0 0 8 0 0 0 8 0 0 0 0 0

PCB 16/32 25 0 (0%) 25 (100%) 10 15 0 0 0 0 0 0 0 0 0 0 0 60 0 0 0 0 0 0 0 0 0 0 0

PCB 17 25 0 (0%) 25 (100%) 16 9 0 0 0 0 0 0 0 0 0 0 0 36 0 0 0 0 0 0 0 0 0 0 0

PCB 18 25 0 (0%) 25 (100%) 24 0 1 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0

PCB 19 25 0 (0%) 25 (100%) 24 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 4 0 0 0 4 0 0 0 0

PCB 20/21/33 25 0 (0%) 25 (100%) 18 7 0 0 0 0 0 0 0 0 0 0 0 28 0 0 0 0 0 0 0 0 0 0 0

PCB 22 25 0 (0%) 25 (100%) 18 7 0 0 0 0 0 0 0 0 0 0 0 28 0 0 0 0 0 0 0 0 0 0 0

PCB 23 25 0 (0%) 25 (100%) 9 0 0 1 3 0 12 1 3 0 12 0 0 0 0 4 12 0 48 4 12 0 48 0 0

PCB 24/27 25 0 (0%) 25 (100%) 23 0 0 0 2 0 0 0 2 0 0 0 0 0 0 0 8 0 0 0 8 0 0 0 0

PCB 25 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 26 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 28 25 0 (0%) 25 (100%) 18 7 0 0 0 0 0 0 0 0 0 0 0 28 0 0 0 0 0 0 0 0 0 0 0

PCB 29 25 0 (0%) 25 (100%) 9 0 0 1 13 0 2 1 13 0 2 0 0 0 0 4 52 0 8 4 52 0 8 0 0

PCB 30 25 0 (0%) 25 (100%) 9 0 0 0 0 0 16 0 0 0 16 0 0 0 0 0 0 0 64 0 0 0 64 0 0

PCB 31 25 0 (0%) 25 (100%) 16 9 0 0 0 0 0 0 0 0 0 0 0 36 0 0 0 0 0 0 0 0 0 0 0

PCB 34 25 0 (0%) 25 (100%) 10 0 0 1 14 0 0 1 14 0 0 0 0 0 0 4 56 0 0 4 56 0 0 0 0

Analyte

Number of 

Samples 

Analyzed

Rejected 

Results

Accepted 

Results

Count of 

Results with 

No Flags
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Table 4-2. Summary of Data Qualifiers Applied to Mussel Data

Count of Accepted Results 

Laboratory Flags

Count of Accepted Results 

Validator Flags

Laboratory Flags, % of Accepted 

Results

Validator Flags, % of Accepted 

Results

B D EMPC J J, B U EMPC J J- U U* UJ B D EMPC J J, B U EMPC J J- U U* UJAnalyte

Number of 

Samples 

Analyzed

Rejected 

Results

Accepted 

Results

Count of 

Results with 

No Flags

PCB Congeners (continued)

PCB 35 25 0 (0%) 25 (100%) 9 0 0 0 14 0 2 0 14 0 2 0 0 0 0 0 56 0 8 0 56 0 8 0 0

PCB 36 25 0 (0%) 25 (100%) 0 0 0 0 7 0 18 0 7 0 18 0 0 0 0 0 28 0 72 0 28 0 72 0 0

PCB 37 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 38 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 39 25 0 (0%) 25 (100%) 0 0 0 1 13 0 11 1 13 0 11 0 0 0 0 4 52 0 44 4 52 0 44 0 0

PCB 40 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 41/64/71/ 72 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 42/59 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 43/49 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 44 25 0 (0%) 25 (100%) 23 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0

PCB 45 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 46 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 47 25 0 (0%) 25 (100%) 6 19 0 0 0 0 0 0 0 0 0 0 0 76 0 0 0 0 0 0 0 0 0 0 0

PCB 48/75 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 50 25 0 (0%) 25 (100%) 9 0 0 2 13 0 1 2 13 0 1 0 0 0 0 8 52 0 4 8 52 0 4 0 0

PCB 51 25 0 (0%) 25 (100%) 16 9 0 0 0 0 0 0 0 0 0 0 0 36 0 0 0 0 0 0 0 0 0 0 0

PCB 52/69 25 0 (0%) 25 (100%) 23 2 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0

PCB 53 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 54 25 0 (0%) 25 (100%) 10 0 0 3 12 0 0 3 12 0 0 0 0 0 0 12 48 0 0 12 48 0 0 0 0

PCB 55 25 0 (0%) 25 (100%) 10 0 0 1 14 0 0 1 14 0 0 0 0 0 0 4 56 0 0 4 56 0 0 0 0

PCB 56/60 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 57 25 0 (0%) 25 (100%) 9 0 0 1 15 0 0 1 15 0 0 0 0 0 0 4 60 0 0 4 60 0 0 0 0

PCB 58 25 0 (0%) 25 (100%) 0 0 0 3 21 0 1 3 21 0 1 0 0 0 0 12 84 0 4 12 84 0 4 0 0

PCB 61/70 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 62 25 0 (0%) 25 (100%) 0 0 0 0 9 0 16 0 9 0 16 0 0 0 0 0 36 0 64 0 36 0 64 0 0

PCB 63 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 65 25 0 (0%) 25 (100%) 1 0 0 0 8 0 16 0 8 0 16 0 0 0 0 0 32 0 64 0 32 0 64 0 0

PCB 66/76 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 67 25 0 (0%) 25 (100%) 19 0 0 0 6 0 0 0 6 0 0 0 0 0 0 0 24 0 0 0 24 0 0 0 0

PCB 68 25 0 (0%) 25 (100%) 16 0 0 0 9 0 0 0 9 0 0 0 0 0 0 0 36 0 0 0 36 0 0 0 0

PCB 73 25 0 (0%) 25 (100%) 1 0 0 0 8 0 16 0 8 0 16 0 0 0 0 0 32 0 64 0 32 0 64 0 0

PCB 74 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 77 25 0 (0%) 25 (100%) 20 0 0 1 4 0 0 1 4 0 0 0 0 0 0 4 16 0 0 4 16 0 0 0 0

PCB 78 25 0 (0%) 25 (100%) 0 0 0 0 1 0 24 0 1 0 24 0 0 0 0 0 4 0 96 0 4 0 96 0 0

PCB 79 25 0 (0%) 25 (100%) 18 0 0 0 7 0 0 0 7 0 0 0 0 0 0 0 28 0 0 0 28 0 0 0 0

PCB 80 25 0 (0%) 25 (100%) 0 0 0 0 0 0 25 0 0 0 25 0 0 0 0 0 0 0 100 0 0 0 100 0 0

PCB 81 25 0 (0%) 25 (100%) 3 0 0 2 20 0 0 2 20 0 0 0 0 0 0 8 80 0 0 8 80 0 0 0 0

PCB 82 25 0 (0%) 25 (100%) 24 0 0 1 0 0 0 1 0 0 0 0 0 0 0 4 0 0 0 4 0 0 0 0 0

PCB 83 25 0 (0%) 25 (100%) 0 0 0 1 4 0 20 1 4 0 20 0 0 0 0 4 16 0 80 4 16 0 80 0 0

PCB 84/92 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 85/116 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 86 25 0 (0%) 25 (100%) 7 0 0 0 5 0 13 0 5 0 13 0 0 0 0 0 20 0 52 0 20 0 52 0 0

PCB 87/117/125 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 88/91 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 89 25 0 (0%) 25 (100%) 10 0 0 4 11 0 0 4 11 0 0 0 0 0 0 16 44 0 0 16 44 0 0 0 0

PCB 90/101 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 93 25 0 (0%) 25 (100%) 0 0 0 0 0 0 25 0 0 0 25 0 0 0 0 0 0 0 100 0 0 0 100 0 0

PCB 94 25 0 (0%) 25 (100%) 10 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 60 0 0 0 60 0 0 0 0

PCB 95/98/102 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 96 25 0 (0%) 25 (100%) 10 0 0 4 11 0 0 4 11 0 0 0 0 0 0 16 44 0 0 16 44 0 0 0 0

PCB 97 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 100 25 0 (0%) 25 (100%) 24 0 0 1 0 0 0 1 0 0 0 0 0 0 0 4 0 0 0 4 0 0 0 0 0

PCB 99 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 103 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 104 25 0 (0%) 25 (100%) 0 0 0 3 14 0 8 3 14 0 8 0 0 0 0 12 56 0 32 12 56 0 32 0 0
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Table 4-2. Summary of Data Qualifiers Applied to Mussel Data

Count of Accepted Results 

Laboratory Flags

Count of Accepted Results 

Validator Flags

Laboratory Flags, % of Accepted 

Results

Validator Flags, % of Accepted 

Results

B D EMPC J J, B U EMPC J J- U U* UJ B D EMPC J J, B U EMPC J J- U U* UJAnalyte

Number of 

Samples 

Analyzed

Rejected 

Results

Accepted 

Results

Count of 

Results with 

No Flags

PCB Congeners (continued)

PCB 105 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 106/118 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 107/109 25 0 (0%) 25 (100%) 21 0 0 1 3 0 0 1 3 0 0 0 0 0 0 4 12 0 0 4 12 0 0 0 0

PCB 108/112 25 0 (0%) 25 (100%) 17 0 0 1 7 0 0 1 7 0 0 0 0 0 0 4 28 0 0 4 28 0 0 0 0

PCB 110 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 111/115 25 0 (0%) 25 (100%) 8 0 0 2 11 0 4 2 11 0 4 0 0 0 0 8 44 0 16 8 44 0 16 0 0

PCB 113 25 0 (0%) 25 (100%) 0 0 0 0 0 0 25 0 0 0 25 0 0 0 0 0 0 0 100 0 0 0 100 0 0

PCB 114 25 0 (0%) 25 (100%) 12 0 0 1 12 0 0 1 12 0 0 0 0 0 0 4 48 0 0 4 48 0 0 0 0

PCB 119 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 120 25 0 (0%) 25 (100%) 0 0 0 0 13 0 12 0 13 0 12 0 0 0 0 0 52 0 48 0 52 0 48 0 0

PCB 121 25 0 (0%) 25 (100%) 0 0 0 0 0 0 25 0 0 0 25 0 0 0 0 0 0 0 100 0 0 0 100 0 0

PCB 122 25 0 (0%) 25 (100%) 1 0 0 2 18 0 4 2 18 0 4 0 0 0 0 8 72 0 16 8 72 0 16 0 0

PCB 123 25 0 (0%) 25 (100%) 6 0 0 1 18 0 0 1 18 0 0 0 0 0 0 4 72 0 0 4 72 0 0 0 0

PCB 124 25 0 (0%) 25 (100%) 20 0 0 1 4 0 0 1 4 0 0 0 0 0 0 4 16 0 0 4 16 0 0 0 0

PCB 126 25 0 (0%) 25 (100%) 1 0 0 0 18 0 6 0 18 0 6 0 0 0 0 0 72 0 24 0 72 0 24 0 0

PCB 127 25 0 (0%) 25 (100%) 0 0 0 1 0 0 24 1 0 0 24 0 0 0 0 4 0 0 96 4 0 0 96 0 0

PCB 128/162 25 0 (0%) 25 (100%) 24 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 4 0 0 0 4 0 0 0 0

PCB 129 25 0 (0%) 25 (100%) 19 0 0 0 6 0 0 0 6 0 0 0 0 0 0 0 24 0 0 0 24 0 0 0 0

PCB 130 25 0 (0%) 25 (100%) 24 0 0 1 0 0 0 1 0 0 0 0 0 0 0 4 0 0 0 4 0 0 0 0 0

PCB 131/133 25 0 (0%) 25 (100%) 15 0 0 2 8 0 0 2 8 0 0 0 0 0 0 8 32 0 0 8 32 0 0 0 0

PCB 132/161 25 0 (0%) 25 (100%) 24 0 0 1 0 0 0 1 0 0 0 0 0 0 0 4 0 0 0 4 0 0 0 0 0

PCB 134/143 25 0 (0%) 25 (100%) 18 0 0 0 7 0 0 0 7 0 0 0 0 0 0 0 28 0 0 0 28 0 0 0 0

PCB 135 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 136 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 137 25 0 (0%) 25 (100%) 21 0 0 1 3 0 0 1 3 0 0 0 0 0 0 4 12 0 0 4 12 0 0 0 0

PCB 138/163/164 25 0 (0%) 25 (100%) 19 6 0 0 0 0 0 0 0 0 0 0 0 24 0 0 0 0 0 0 0 0 0 0 0

PCB 139/149 25 0 (0%) 25 (100%) 19 6 0 0 0 0 0 0 0 0 0 0 0 24 0 0 0 0 0 0 0 0 0 0 0

PCB 140 25 0 (0%) 25 (100%) 1 0 0 9 13 0 2 9 13 0 2 0 0 0 0 36 52 0 8 36 52 0 8 0 0

PCB 141 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 142 25 0 (0%) 25 (100%) 0 0 0 0 2 0 23 0 2 0 23 0 0 0 0 0 8 0 92 0 8 0 92 0 0

PCB 144 25 0 (0%) 25 (100%) 18 0 0 2 5 0 0 2 5 0 0 0 0 0 0 8 20 0 0 8 20 0 0 0 0

PCB 145 25 0 (0%) 25 (100%) 0 0 0 2 5 0 18 2 5 0 18 0 0 0 0 8 20 0 72 8 20 0 72 0 0

PCB 146/165 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 147 25 0 (0%) 25 (100%) 21 0 0 4 0 0 0 4 0 0 0 0 0 0 0 16 0 0 0 16 0 0 0 0 0

PCB 148 25 0 (0%) 25 (100%) 0 0 0 5 8 0 12 5 8 0 12 0 0 0 0 20 32 0 48 20 32 0 48 0 0

PCB 150 25 0 (0%) 25 (100%) 0 0 0 5 16 0 4 5 16 0 4 0 0 0 0 20 64 0 16 20 64 0 16 0 0

PCB 151 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 152 25 0 (0%) 25 (100%) 0 0 0 1 12 0 12 1 12 0 12 0 0 0 0 4 48 0 48 4 48 0 48 0 0

PCB 153 25 0 (0%) 25 (100%) 16 9 0 0 0 0 0 0 0 0 0 0 0 36 0 0 0 0 0 0 0 0 0 0 0

PCB 154 25 0 (0%) 25 (100%) 23 0 0 2 0 0 0 2 0 0 0 0 0 0 0 8 0 0 0 8 0 0 0 0 0

PCB 155 25 0 (0%) 25 (100%) 0 0 0 5 15 0 5 5 15 0 5 0 0 0 0 20 60 0 20 20 60 0 20 0 0

PCB 156 25 0 (0%) 25 (100%) 21 0 0 1 3 0 0 1 3 0 0 0 0 0 0 4 12 0 0 4 12 0 0 0 0

PCB 157 25 0 (0%) 25 (100%) 6 0 0 0 19 0 0 0 19 0 0 0 0 0 0 0 76 0 0 0 76 0 0 0 0

PCB 158/160 25 0 (0%) 25 (100%) 18 0 0 2 5 0 0 2 5 0 0 0 0 0 0 8 20 0 0 8 20 0 0 0 0

PCB 159 25 0 (0%) 25 (100%) 4 0 0 2 2 0 17 2 2 0 17 0 0 0 0 8 8 0 68 8 8 0 68 0 0

PCB 166 25 0 (0%) 25 (100%) 0 0 0 3 18 0 4 3 18 0 4 0 0 0 0 12 72 0 16 12 72 0 16 0 0

PCB 167 25 0 (0%) 25 (100%) 21 0 0 1 3 0 0 1 3 0 0 0 0 0 0 4 12 0 0 4 12 0 0 0 0

PCB 168 25 0 (0%) 25 (100%) 0 0 0 2 8 0 15 2 8 0 15 0 0 0 0 8 32 0 60 8 32 0 60 0 0

PCB 169 25 0 (0%) 25 (100%) 0 0 0 1 23 0 1 1 23 0 1 0 0 0 0 4 92 0 4 4 92 0 4 0 0

PCB 170 25 0 (0%) 25 (100%) 24 0 0 1 0 0 0 1 0 0 0 0 0 0 0 4 0 0 0 4 0 0 0 0 0

PCB 171 25 0 (0%) 25 (100%) 18 0 0 0 7 0 0 0 7 0 0 0 0 0 0 0 28 0 0 0 28 0 0 0 0

PCB 172 25 0 (0%) 25 (100%) 20 0 0 0 5 0 0 0 5 0 0 0 0 0 0 0 20 0 0 0 20 0 0 0 0

PCB 173 25 0 (0%) 25 (100%) 0 0 0 2 16 0 7 2 16 0 7 0 0 0 0 8 64 0 28 8 64 0 28 0 0

PCB 174 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 175 25 0 (0%) 25 (100%) 4 0 0 2 17 0 2 2 17 0 2 0 0 0 0 8 68 0 8 8 68 0 8 0 0
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Table 4-2. Summary of Data Qualifiers Applied to Mussel Data
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PCB Congeners (continued)

PCB 176 25 0 (0%) 25 (100%) 18 0 0 0 7 0 0 0 7 0 0 0 0 0 0 0 28 0 0 0 28 0 0 0 0

PCB 177 25 0 (0%) 25 (100%) 24 0 0 1 0 0 0 1 0 0 0 0 0 0 0 4 0 0 0 4 0 0 0 0 0

PCB 178 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 179 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 180 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 181 25 0 (0%) 25 (100%) 0 0 0 0 0 0 25 0 0 0 25 0 0 0 0 0 0 0 100 0 0 0 100 0 0

PCB 182/187 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 183 25 0 (0%) 25 (100%) 24 0 0 1 0 0 0 1 0 0 0 0 0 0 0 4 0 0 0 4 0 0 0 0 0

PCB 184 25 0 (0%) 25 (100%) 1 0 0 1 15 0 8 1 15 0 8 0 0 0 0 4 60 0 32 4 60 0 32 0 0

PCB 185 25 0 (0%) 25 (100%) 17 0 0 1 7 0 0 1 7 0 0 0 0 0 0 4 28 0 0 4 28 0 0 0 0

PCB 186 25 0 (0%) 25 (100%) 0 0 0 0 0 0 25 0 0 0 25 0 0 0 0 0 0 0 100 0 0 0 100 0 0

PCB 188 25 0 (0%) 25 (100%) 0 0 0 6 12 0 7 6 12 0 7 0 0 0 0 24 48 0 28 24 48 0 28 0 0

PCB 189 25 0 (0%) 25 (100%) 2 0 0 2 18 0 3 2 18 0 3 0 0 0 0 8 72 0 12 8 72 0 12 0 0

PCB 190 25 0 (0%) 25 (100%) 18 0 0 1 6 0 0 1 6 0 0 0 0 0 0 4 24 0 0 4 24 0 0 0 0

PCB 191 25 0 (0%) 25 (100%) 1 0 0 2 15 0 7 2 15 0 7 0 0 0 0 8 60 0 28 8 60 0 28 0 0

PCB 192 25 0 (0%) 25 (100%) 0 0 0 1 0 0 24 1 0 0 24 0 0 0 0 4 0 0 96 4 0 0 96 0 0

PCB 193 25 0 (0%) 25 (100%) 20 0 0 0 5 0 0 0 5 0 0 0 0 0 0 0 20 0 0 0 20 0 0 0 0

PCB 194 25 0 (0%) 25 (100%) 12 10 0 0 0 3 0 0 2 0 0 1 0 40 0 0 0 12 0 0 8 0 0 4 0

PCB 195 25 0 (0%) 25 (100%) 18 0 0 3 4 0 0 3 4 0 0 0 0 0 0 12 16 0 0 12 16 0 0 0 0

PCB 196/203 25 0 (0%) 25 (100%) 18 0 0 1 6 0 0 1 6 0 0 0 0 0 0 4 24 0 0 4 24 0 0 0 0

PCB 197 25 0 (0%) 25 (100%) 2 0 0 2 16 0 5 2 16 0 5 0 0 0 0 8 64 0 20 8 64 0 20 0 0

PCB 198 25 0 (0%) 25 (100%) 2 0 0 2 17 0 4 2 17 0 4 0 0 0 0 8 68 0 16 8 68 0 16 0 0

PCB 199 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 200 25 0 (0%) 25 (100%) 15 0 0 5 5 0 0 5 5 0 0 0 0 0 0 20 20 0 0 20 20 0 0 0 0

PCB 201 25 0 (0%) 25 (100%) 18 0 0 3 2 0 2 3 2 0 2 0 0 0 0 12 8 0 8 12 8 0 8 0 0

PCB 202 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 204 25 0 (0%) 25 (100%) 0 0 0 0 2 0 23 0 2 0 23 0 0 0 0 0 8 0 92 0 8 0 92 0 0

PCB 205 25 0 (0%) 25 (100%) 1 0 0 0 21 0 3 0 21 0 3 0 0 0 0 0 84 0 12 0 84 0 12 0 0

PCB 206 25 0 (0%) 25 (100%) 22 0 0 1 2 0 0 1 2 0 0 0 0 0 0 4 8 0 0 4 8 0 0 0 0

PCB 207 25 0 (0%) 25 (100%) 5 0 0 0 11 2 7 0 13 0 7 0 0 0 0 0 44 8 28 0 52 0 28 0 0

PCB 208 25 0 (0%) 25 (100%) 21 0 0 1 3 0 0 1 3 0 0 0 0 0 0 4 12 0 0 4 12 0 0 0 0

Decachlorobiphenyl 25 0 (0%) 25 (100%) 19 0 0 1 5 0 0 1 5 0 0 0 0 0 0 4 20 0 0 4 20 0 0 0 0

Monochlorobiphenyl homologs 25 0 (0%) 25 (100%) 21 0 0 2 0 0 2 2 0 0 2 0 0 0 0 8 0 0 8 8 0 0 8 0 0

Dichlorobiphenyl homologs 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Trichlorobiphenyl homologs 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tetrachlorobiphenyl homologs 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pentachlorobiphenyl homologs 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hexachlorobiphenyl homologs 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Heptachlorobiphenyl homologs 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Octachlorobiphenyl homologs 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Nonachlorobiphenyl homologs 25 0 (0%) 25 (100%) 25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Decachlorobiphenyl homologs 25 0 (0%) 25 (100%) 24 0 0 1 0 0 0 1 0 0 0 0 0 0 0 4 0 0 0 4 0 0 0 0 0

Dioxins/Furans

1,2,3,4,6,7,8-Heptachlorodibenzodioxin 23 0 (0%) 23 (100%) 0 0 0 6 4 0 13 6 4 0 13 0 0 0 0 26 17 0 57 26 17 0 57 0 0

1,2,3,4,6,7,8-Heptachlorodibenzofuran 23 0 (0%) 23 (100%) 0 0 0 0 2 0 21 0 2 0 21 0 0 0 0 0 9 0 91 0 9 0 91 0 0

1,2,3,4,7,8,9-Heptachlorodibenzofuran 23 0 (0%) 23 (100%) 0 0 0 0 0 0 23 0 0 0 23 0 0 0 0 0 0 0 100 0 0 0 100 0 0

1,2,3,4,7,8-Hexachlorodibenzodioxin 23 0 (0%) 23 (100%) 0 0 0 0 0 0 23 0 0 0 23 0 0 0 0 0 0 0 100 0 0 0 100 0 0

1,2,3,4,7,8-Hexachlorodibenzofuran 23 0 (0%) 23 (100%) 0 0 0 0 0 0 23 0 0 0 23 0 0 0 0 0 0 0 100 0 0 0 100 0 0

1,2,3,6,7,8-Hexachlorodibenzodioxin 23 0 (0%) 23 (100%) 0 0 0 1 0 0 22 1 0 0 22 0 0 0 0 4 0 0 96 4 0 0 96 0 0

1,2,3,6,7,8-Hexachlorodibenzofuran 23 0 (0%) 23 (100%) 0 0 0 0 0 0 23 0 0 0 23 0 0 0 0 0 0 0 100 0 0 0 100 0 0

1,2,3,7,8,9-Hexachlorodibenzodioxin 23 0 (0%) 23 (100%) 0 0 0 0 1 0 22 0 1 0 22 0 0 0 0 0 4 0 96 0 4 0 96 0 0

1,2,3,7,8,9-Hexachlorodibenzofuran 23 0 (0%) 23 (100%) 0 0 0 0 1 0 22 0 1 0 22 0 0 0 0 0 4 0 96 0 4 0 96 0 0

1,2,3,7,8-Pentachlorodibenzodioxin 23 0 (0%) 23 (100%) 0 0 0 0 0 0 23 0 0 0 23 0 0 0 0 0 0 0 100 0 0 0 100 0 0

1,2,3,7,8-Pentachlorodibenzofuran 23 0 (0%) 23 (100%) 0 0 0 0 0 0 23 0 0 0 23 0 0 0 0 0 0 0 100 0 0 0 100 0 0

2,3,4,6,7,8-Hexachlorodibenzofuran 23 0 (0%) 23 (100%) 0 0 0 0 0 0 23 0 0 0 23 0 0 0 0 0 0 0 100 0 0 0 100 0 0
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Table 4-2. Summary of Data Qualifiers Applied to Mussel Data

Count of Accepted Results 

Laboratory Flags

Count of Accepted Results 

Validator Flags

Laboratory Flags, % of Accepted 

Results

Validator Flags, % of Accepted 

Results

B D EMPC J J, B U EMPC J J- U U* UJ B D EMPC J J, B U EMPC J J- U U* UJAnalyte

Number of 

Samples 

Analyzed

Rejected 

Results

Accepted 

Results

Count of 

Results with 

No Flags

Dioxins/Furans (continued)

2,3,4,7,8-Pentachlorodibenzofuran 23 0 (0%) 23 (100%) 0 0 0 0 0 0 23 0 0 0 23 0 0 0 0 0 0 0 100 0 0 0 100 0 0

2,3,7,8-Tetrachlorodibenzodioxin 23 0 (0%) 23 (100%) 0 0 0 0 0 0 23 0 0 0 23 0 0 0 0 0 0 0 100 0 0 0 100 0 0

2,3,7,8-Tetrachlorodibenzofuran 23 0 (0%) 23 (100%) 0 0 0 0 0 0 23 0 0 0 23 0 0 0 0 0 0 0 100 0 0 0 100 0 0

Tetrachlorodibenzodioxin (Total) 23 0 (0%) 23 (100%) 0 0 0 0 2 0 21 0 2 0 21 0 0 0 0 0 9 0 91 0 9 0 91 0 0

Tetrachlorodibenzofuran (Total) 23 0 (0%) 23 (100%) 0 0 0 3 1 0 19 3 1 0 19 0 0 0 0 13 4 0 83 13 4 0 83 0 0

Pentachlorodibenzodioxin (Total) 23 0 (0%) 23 (100%) 0 0 0 2 0 0 21 2 0 0 21 0 0 0 0 9 0 0 91 9 0 0 91 0 0

Pentachlorodibenzofuran (Total) 23 0 (0%) 23 (100%) 0 0 0 1 0 0 22 1 0 0 22 0 0 0 0 4 0 0 96 4 0 0 96 0 0

Hexachlorodibenzodioxin (Total) 23 0 (0%) 23 (100%) 1 0 0 1 0 0 21 1 0 0 21 0 0 0 0 4 0 0 91 4 0 0 91 0 0

Hexachlorodibenzofuran (Total) 23 0 (0%) 23 (100%) 0 0 0 0 1 0 22 0 1 0 22 0 0 0 0 0 4 0 96 0 4 0 96 0 0

Heptachlorodibenzodioxin (Total) 23 0 (0%) 23 (100%) 0 0 0 4 8 0 11 4 8 0 11 0 0 0 0 17 35 0 48 17 35 0 48 0 0

Heptachlorodibenzofuran (Total) 23 0 (0%) 23 (100%) 0 0 0 0 3 0 20 0 3 0 20 0 0 0 0 0 13 0 87 0 13 0 87 0 0

Octachlorodibenzodioxin 23 0 (0%) 23 (100%) 0 0 0 7 12 0 4 7 12 0 4 0 0 0 0 30 52 0 17 30 52 0 17 0 0

Octachlorodibenzofuran 23 0 (0%) 23 (100%) 0 0 0 2 2 0 19 2 2 0 19 0 0 0 0 9 9 0 83 9 9 0 83 0 0

Notes:

PCB - polychlorinated biphenyl

Data qualifiers:

Laboratory

B The compound was also detected in the method blank.

D Sample was analysed as a dilution.

EMPC Estimated maximum possible concentration.

J The result is an estimated value that was detected outside the quantitation range.

J, B The result is an estimated value that was detected outside the quantitation range. The compound was also detected in the method blank.

U The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit (MRL/MDL).

Validator

EMPC

J Quantitation is approximate due to limitations identified during the QA review (data validation).

J- Quantitation is approximate and the result may be biased low.

U The analyte was not detected at or above the associated detection limit.

U* The analyte should be considered not detected because it was detected in an associated blank at a similar level.

UJ This analyte was not detected at or above the associated detection limit. Quantitation is approximate due to limitations identified during the QA review (data validation).

Chromatographic peaks are present in the expected retention time window; however, the peaks do not meet all of the conditions required for a positive identification. The detection limit represents the maximum possible 

concentration if the analyte was present.
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Table 4-3. Summary of Data Qualifiers Applied to Crayfish Data

Count of Accepted Results 

Laboratory Flags
Count of Accepted Results Validator Flags

Laboratory Flags, % of 

Accepted Results
Validator Flags, % of Accepted Results

B D EMPC J J, B U EMPC J J- J EMPC J+ U U* UJ B D EMPC J J, B U EMPC J J- J EMPC J+ U U* UJ

Metals/Metalloids

Aluminum 81 0 (0%) 81 (100%) 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Antimony 81 0 (0%) 81 (100%) 19 0 0 0 42 0 0 0 0 0 0 0 0 62 0 0 0 0 52 0 0 0 0 0 0 0 0 77 0

Arsenic 81 0 (0%) 81 (100%) 80 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0

Barium 81 0 (0%) 81 (100%) 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Beryllium 81 0 (0%) 81 (100%) 36 0 0 0 36 0 9 0 36 0 0 0 9 0 0 0 0 0 44 0 11 0 44 0 0 0 11 0 0

Cadmium 81 0 (0%) 81 (100%) 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Calcium 81 0 (0%) 81 (100%) 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Chromium 81 0 (0%) 81 (100%) 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Cobalt 81 0 (0%) 81 (100%) 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Copper 81 0 (0%) 81 (100%) 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Inorganic arsenic 34 0 (0%) 34 (100%) 28 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0 0 0 0 0

Iron 81 0 (0%) 81 (100%) 71 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 0 0 0

Lead 81 0 (0%) 81 (100%) 71 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 0

Magnesium 81 0 (0%) 81 (100%) 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Manganese 81 0 (0%) 81 (100%) 65 0 0 0 0 0 0 0 16 0 0 0 0 0 0 0 0 0 0 0 0 0 20 0 0 0 0 0 0

Mercury 81 0 (0%) 81 (100%) 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Methyl mercury 34 0 (0%) 34 (100%) 31 0 0 0 0 0 1 0 2 0 0 0 1 0 0 0 0 0 0 0 3 0 6 0 0 0 3 0 0

Nickel 81 0 (0%) 81 (100%) 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Potassium 81 0 (0%) 81 (100%) 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Selenium 81 0 (0%) 81 (100%) 47 0 0 0 34 0 0 0 34 0 0 0 0 0 0 0 0 0 42 0 0 0 42 0 0 0 0 0 0

Silver 81 0 (0%) 81 (100%) 71 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 0 0 0 0

Sodium 81 0 (0%) 81 (100%) 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Thallium 81 0 (0%) 81 (100%) 60 0 0 0 21 0 0 0 8 0 0 0 0 13 0 0 0 0 26 0 0 0 10 0 0 0 0 16 0

Vanadium 81 0 (0%) 81 (100%) 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Zinc 81 0 (0%) 81 (100%) 71 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 0 0 0

Conventional Parameters

Lipids 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total solids 81 0 (0%) 81 (100%) 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB Congeners

PCB 1 34 0 (0%) 34 (100%) 9 0 0 2 20 0 3 2 20 0 0 0 3 0 0 0 0 6 59 0 9 6 59 0 0 0 9 0 0

PCB 2 34 0 (0%) 34 (100%) 6 0 0 0 20 0 8 0 20 0 0 0 8 0 0 0 0 0 59 0 24 0 59 0 0 0 24 0 0

PCB 3 34 0 (0%) 34 (100%) 9 0 0 2 21 0 2 2 21 0 0 0 2 0 0 0 0 6 62 0 6 6 62 0 0 0 6 0 0

PCB 4/10 34 0 (0%) 34 (100%) 21 0 0 3 0 0 10 3 0 0 0 0 10 0 0 0 0 9 0 0 29 9 0 0 0 0 29 0 0

PCB 5/8 34 0 (0%) 34 (100%) 33 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 3 0 0 0 0 0 3 0 0

PCB 6 34 0 (0%) 34 (100%) 25 0 0 4 0 0 5 4 0 0 0 0 5 0 0 0 0 12 0 0 15 12 0 0 0 0 15 0 0

PCB 7/9 34 0 (0%) 34 (100%) 7 0 0 0 13 0 14 0 13 0 0 0 14 0 0 0 0 0 38 0 41 0 38 0 0 0 41 0 0

PCB 11 34 0 (0%) 34 (100%) 6 28 0 0 0 0 0 0 0 0 0 0 0 4 0 82 0 0 0 0 0 0 0 0 0 0 0 12 0

PCB 12/13 34 0 (0%) 34 (100%) 18 0 0 0 6 0 10 0 6 0 0 0 10 0 0 0 0 0 18 0 29 0 18 0 0 0 29 0 0

PCB 14 34 0 (0%) 34 (100%) 0 0 0 0 0 0 34 0 0 0 0 0 34 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0

PCB 15 34 0 (0%) 34 (100%) 30 0 0 0 0 0 4 0 0 0 0 0 4 0 0 0 0 0 0 0 12 0 0 0 0 0 12 0 0

PCB 16/32 34 0 (0%) 34 (100%) 21 13 0 0 0 0 0 0 0 0 0 0 0 0 0 38 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 17 34 0 (0%) 34 (100%) 27 7 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 18 34 0 (0%) 34 (100%) 32 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0

PCB 19 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 20/21/33 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 22 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 23 34 0 (0%) 34 (100%) 5 0 0 4 9 0 16 4 9 0 0 0 16 0 0 0 0 12 26 0 47 12 26 0 0 0 47 0 0

PCB 24/27 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 25 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 26 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 28 34 0 (0%) 34 (100%) 32 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0

PCB 29 34 0 (0%) 34 (100%) 7 0 0 3 24 0 0 3 24 0 0 0 0 0 0 0 0 9 71 0 0 9 71 0 0 0 0 0 0

PCB 30 34 0 (0%) 34 (100%) 5 0 0 0 0 0 29 0 0 0 0 0 29 0 0 0 0 0 0 0 85 0 0 0 0 0 85 0 0

PCB 31 34 0 (0%) 34 (100%) 27 7 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 34 34 0 (0%) 34 (100%) 22 0 0 1 11 0 0 1 11 0 0 0 0 0 0 0 0 3 32 0 0 3 32 0 0 0 0 0 0

PCB 35 34 0 (0%) 34 (100%) 7 0 0 1 22 0 4 1 22 0 0 0 4 0 0 0 0 3 65 0 12 3 65 0 0 0 12 0 0

PCB 36 34 0 (0%) 34 (100%) 0 0 0 0 4 0 30 0 4 0 0 0 30 0 0 0 0 0 12 0 88 0 12 0 0 0 88 0 0

PCB 37 34 0 (0%) 34 (100%) 33 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 3 0 0 0 3 0 0 0 0 0 0 0

PCB 38 34 0 (0%) 34 (100%) 33 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 3 0 0 0 3 0 0 0 0 0 0

PCB 39 34 0 (0%) 34 (100%) 0 0 0 0 13 0 21 0 13 0 0 0 21 0 0 0 0 0 38 0 62 0 38 0 0 0 62 0 0

PCB 40 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 41/64/71/ 72 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 42/59 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 43/49 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Analyte

Number of 

Samples 

Analyzed
a

Rejected 

Results

Accepted 

Results

Count of 

Results with 

No Flags
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Table 4-3. Summary of Data Qualifiers Applied to Crayfish Data

Count of Accepted Results 

Laboratory Flags
Count of Accepted Results Validator Flags

Laboratory Flags, % of 

Accepted Results
Validator Flags, % of Accepted Results

B D EMPC J J, B U EMPC J J- J EMPC J+ U U* UJ B D EMPC J J, B U EMPC J J- J EMPC J+ U U* UJAnalyte

Number of 

Samples 

Analyzed
a

Rejected 

Results

Accepted 

Results

Count of 

Results with 

No Flags

PCB Congeners (continued)

PCB 44 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 45 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 46 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 47 34 0 (0%) 34 (100%) 6 28 0 0 0 0 0 0 0 0 0 0 0 0 0 82 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 48/75 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 50 34 0 (0%) 34 (100%) 9 0 0 3 22 0 0 3 22 0 0 0 0 0 0 0 0 9 65 0 0 9 65 0 0 0 0 0 0

PCB 51 34 0 (0%) 34 (100%) 29 5 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 52/69 34 0 (0%) 34 (100%) 27 7 0 0 0 0 0 0 0 0 0 0 0 0 0 21 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 53 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 54 34 0 (0%) 34 (100%) 19 0 0 0 15 0 0 0 15 0 0 0 0 0 0 0 0 0 44 0 0 0 44 0 0 0 0 0 0

PCB 55 34 0 (0%) 34 (100%) 18 0 0 1 15 0 0 1 15 0 0 0 0 0 0 0 0 3 44 0 0 3 44 0 0 0 0 0 0

PCB 56/60 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 57 34 0 (0%) 34 (100%) 15 0 0 1 18 0 0 1 18 0 0 0 0 0 0 0 0 3 53 0 0 3 53 0 0 0 0 0 0

PCB 58 34 0 (0%) 34 (100%) 0 0 0 3 30 0 1 3 30 0 0 0 1 0 0 0 0 9 88 0 3 9 88 0 0 0 3 0 0

PCB 61/70 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 62 34 0 (0%) 34 (100%) 0 0 0 2 4 0 28 2 4 0 0 0 28 0 0 0 0 6 12 0 82 6 12 0 0 0 82 0 0

PCB 63 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 65 34 0 (0%) 34 (100%) 0 0 0 1 5 0 28 1 5 0 0 0 28 0 0 0 0 3 15 0 82 3 15 0 0 0 82 0 0

PCB 66/76 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 67 34 0 (0%) 34 (100%) 27 0 0 1 6 0 0 1 6 0 0 0 0 0 0 0 0 3 18 0 0 3 18 0 0 0 0 0 0

PCB 68 34 0 (0%) 34 (100%) 29 0 0 1 4 0 0 1 4 0 0 0 0 0 0 0 0 3 12 0 0 3 12 0 0 0 0 0 0

PCB 73 34 0 (0%) 34 (100%) 14 0 0 2 9 0 9 2 9 0 0 0 9 0 0 0 0 6 26 0 26 6 26 0 0 0 26 0 0

PCB 74 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 77 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 78 34 0 (0%) 34 (100%) 0 0 0 0 0 0 34 0 0 0 0 0 34 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0

PCB 79 34 0 (0%) 34 (100%) 32 0 0 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 6 0 0 0 6 0 0 0 0 0 0

PCB 80 34 0 (0%) 34 (100%) 0 0 0 0 2 0 32 0 2 0 0 0 32 0 0 0 0 0 6 0 94 0 6 0 0 0 94 0 0

PCB 81 34 0 (0%) 34 (100%) 5 0 0 5 24 0 0 5 24 0 0 0 0 0 0 0 0 15 71 0 0 15 71 0 0 0 0 0 0

PCB 82 34 0 (0%) 34 (100%) 32 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 3 3 0 0 3 3 0 0 0 0 0 0

PCB 83 34 0 (0%) 34 (100%) 0 0 0 0 3 0 31 0 3 0 0 0 31 0 0 0 0 0 9 0 91 0 9 0 0 0 91 0 0

PCB 84/92 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 85/116 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 86 34 0 (0%) 34 (100%) 0 0 0 0 8 0 26 0 8 0 0 0 26 0 0 0 0 0 24 0 76 0 24 0 0 0 76 0 0

PCB 87/117/125 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 88/91 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 89 34 0 (0%) 34 (100%) 12 0 0 6 14 0 2 6 14 0 0 0 2 0 0 0 0 18 41 0 6 18 41 0 0 0 6 0 0

PCB 90/101 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 93 34 0 (0%) 34 (100%) 0 0 0 0 0 0 34 0 0 0 0 0 34 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0

PCB 94 34 0 (0%) 34 (100%) 13 0 0 4 16 0 1 4 16 0 0 0 1 0 0 0 0 12 47 0 3 12 47 0 0 0 3 0 0

PCB 95/98/102 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 96 34 0 (0%) 34 (100%) 18 0 0 0 16 0 0 0 16 0 0 0 0 0 0 0 0 0 47 0 0 0 47 0 0 0 0 0 0

PCB 97 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 100 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 99 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 103 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 104 34 0 (0%) 34 (100%) 0 0 0 5 24 0 5 5 24 0 0 0 5 0 0 0 0 15 71 0 15 15 71 0 0 0 15 0 0

PCB 105 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 106/118 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 107/109 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 108/112 34 0 (0%) 34 (100%) 22 0 0 3 9 0 0 3 9 0 0 0 0 0 0 0 0 9 26 0 0 9 26 0 0 0 0 0 0

PCB 110 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 111/115 34 0 (0%) 34 (100%) 11 0 0 0 18 0 5 0 18 0 0 0 5 0 0 0 0 0 53 0 15 0 53 0 0 0 15 0 0

PCB 113 34 0 (0%) 34 (100%) 0 0 0 0 0 0 34 0 0 0 0 0 34 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0

PCB 114 34 0 (0%) 34 (100%) 32 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 3 3 0 0 3 3 0 0 0 0 0 0

PCB 119 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 120 34 0 (0%) 34 (100%) 3 0 0 1 27 0 3 1 27 0 0 0 3 0 0 0 0 3 79 0 9 3 79 0 0 0 9 0 0

PCB 121 34 0 (0%) 34 (100%) 0 0 0 0 0 0 34 0 0 0 0 0 34 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0

PCB 122 34 0 (0%) 34 (100%) 3 0 0 0 12 0 19 0 12 0 0 0 19 0 0 0 0 0 35 0 56 0 35 0 0 0 56 0 0

PCB 123 34 0 (0%) 34 (100%) 23 0 0 2 9 0 0 2 9 0 0 0 0 0 0 0 0 6 26 0 0 6 26 0 0 0 0 0 0

PCB 124 34 0 (0%) 34 (100%) 32 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 3 3 0 0 3 3 0 0 0 0 0 0

PCB 126 34 0 (0%) 34 (100%) 3 0 0 2 27 0 2 2 27 0 0 0 2 0 0 0 0 6 79 0 6 6 79 0 0 0 6 0 0

PCB 127 34 0 (0%) 34 (100%) 0 0 0 0 2 0 32 0 2 0 0 0 32 0 0 0 0 0 6 0 94 0 6 0 0 0 94 0 0

PCB 128/162 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 129 34 0 (0%) 34 (100%) 21 0 0 2 11 0 0 2 11 0 0 0 0 0 0 0 0 6 32 0 0 6 32 0 0 0 0 0 0
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Table 4-3. Summary of Data Qualifiers Applied to Crayfish Data

Count of Accepted Results 

Laboratory Flags
Count of Accepted Results Validator Flags

Laboratory Flags, % of 

Accepted Results
Validator Flags, % of Accepted Results

B D EMPC J J, B U EMPC J J- J EMPC J+ U U* UJ B D EMPC J J, B U EMPC J J- J EMPC J+ U U* UJAnalyte

Number of 

Samples 

Analyzed
a

Rejected 

Results

Accepted 

Results

Count of 

Results with 

No Flags

PCB Congeners (continued)

PCB 130 34 0 (0%) 34 (100%) 33 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 3 0 0 0 3 0 0 0 0 0 0

PCB 131/133 34 0 (0%) 34 (100%) 29 0 0 0 5 0 0 0 5 0 0 0 0 0 0 0 0 0 15 0 0 0 15 0 0 0 0 0 0

PCB 132/161 34 0 (0%) 34 (100%) 29 0 0 1 2 0 2 1 2 0 0 0 2 0 0 0 0 3 6 0 6 3 6 0 0 0 6 0 0

PCB 134/143 34 0 (0%) 34 (100%) 18 0 0 0 16 0 0 0 16 0 0 0 0 0 0 0 0 0 47 0 0 0 47 0 0 0 0 0 0

PCB 135 34 0 (0%) 34 (100%) 33 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 3 0 0 0 3 0 0 0 0 0 0 0

PCB 136 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 137 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 138/163/164 34 0 (0%) 34 (100%) 28 6 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 139/149 34 0 (0%) 34 (100%) 28 6 0 0 0 0 0 0 0 0 0 0 0 0 0 18 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 140 34 0 (0%) 34 (100%) 5 0 0 7 19 0 3 7 19 0 0 0 3 0 0 0 0 21 56 0 9 21 56 0 0 0 9 0 0

PCB 141 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 142 34 0 (0%) 34 (100%) 0 0 0 0 0 0 34 0 0 0 0 0 34 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0

PCB 144 34 0 (0%) 34 (100%) 32 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 3 3 0 0 3 3 0 0 0 0 0 0

PCB 145 34 0 (0%) 34 (100%) 0 0 0 0 1 0 33 0 1 0 0 0 33 0 0 0 0 0 3 0 97 0 3 0 0 0 97 0 0

PCB 146/165 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 147 34 0 (0%) 34 (100%) 29 0 0 4 1 0 0 4 1 0 0 0 0 0 0 0 0 12 3 0 0 12 3 0 0 0 0 0 0

PCB 148 34 0 (0%) 34 (100%) 1 0 0 3 28 0 2 3 28 0 0 0 2 0 0 0 0 9 82 0 6 9 82 0 0 0 6 0 0

PCB 150 34 0 (0%) 34 (100%) 0 0 0 11 17 0 6 11 17 0 0 0 6 0 0 0 0 32 50 0 18 32 50 0 0 0 18 0 0

PCB 151 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 152 34 0 (0%) 34 (100%) 0 0 0 2 8 0 24 2 8 0 0 0 24 0 0 0 0 6 24 0 71 6 24 0 0 0 71 0 0

PCB 153 34 0 (0%) 34 (100%) 29 5 0 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 154 34 0 (0%) 34 (100%) 30 0 0 3 1 0 0 3 1 0 0 0 0 0 0 0 0 9 3 0 0 9 3 0 0 0 0 0 0

PCB 155 34 0 (0%) 34 (100%) 0 0 0 10 24 0 0 10 24 0 0 0 0 0 0 0 0 29 71 0 0 29 71 0 0 0 0 0 0

PCB 156 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 157 34 0 (0%) 34 (100%) 32 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 3 3 0 0 3 3 0 0 0 0 0 0

PCB 158/160 34 0 (0%) 34 (100%) 33 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 3 0 0 0 3 0 0 0 0 0 0

PCB 159 34 0 (0%) 34 (100%) 5 0 0 0 1 0 28 0 1 0 0 0 28 0 0 0 0 0 3 0 82 0 3 0 0 0 82 0 0

PCB 166 34 0 (0%) 34 (100%) 2 0 0 1 29 0 2 1 29 0 0 0 2 0 0 0 0 3 85 0 6 3 85 0 0 0 6 0 0

PCB 167 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 168 34 0 (0%) 34 (100%) 1 0 0 4 18 0 11 4 18 0 0 0 11 0 0 0 0 12 53 0 32 12 53 0 0 0 32 0 0

PCB 169 34 0 (0%) 34 (100%) 1 0 0 4 29 0 0 4 29 0 0 0 0 0 0 0 0 12 85 0 0 12 85 0 0 0 0 0 0

PCB 170 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 171 34 0 (0%) 34 (100%) 32 0 0 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 6 0 0 0 6 0 0 0 0 0 0

PCB 172 34 0 (0%) 34 (100%) 33 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 3 0 0 0 3 0 0 0 0 0 0

PCB 173 34 0 (0%) 34 (100%) 0 0 0 0 6 0 28 0 6 0 0 0 28 0 0 0 0 0 18 0 82 0 18 0 0 0 82 0 0

PCB 174 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 175 34 0 (0%) 34 (100%) 15 0 0 2 15 0 2 2 15 0 0 0 2 0 0 0 0 6 44 0 6 6 44 0 0 0 6 0 0

PCB 176 34 0 (0%) 34 (100%) 21 0 0 0 13 0 0 0 13 0 0 0 0 0 0 0 0 0 38 0 0 0 38 0 0 0 0 0 0

PCB 177 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 178 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 179 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 180 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 181 34 0 (0%) 34 (100%) 1 0 0 0 3 0 30 0 3 0 0 0 30 0 0 0 0 0 9 0 88 0 9 0 0 0 88 0 0

PCB 182/187 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 183 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 184 34 0 (0%) 34 (100%) 1 0 0 3 23 0 7 3 23 0 0 0 7 0 0 0 0 9 68 0 21 9 68 0 0 0 21 0 0

PCB 185 34 0 (0%) 34 (100%) 21 0 0 0 13 0 0 0 13 0 0 0 0 0 0 0 0 0 38 0 0 0 38 0 0 0 0 0 0

PCB 186 34 0 (0%) 34 (100%) 0 0 0 0 0 0 34 0 0 0 0 0 34 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0

PCB 188 34 0 (0%) 34 (100%) 0 0 0 5 26 0 3 5 26 0 0 0 3 0 0 0 0 15 76 0 9 15 76 0 0 0 9 0 0

PCB 189 34 0 (0%) 34 (100%) 22 0 0 2 10 0 0 2 10 0 0 0 0 0 0 0 0 6 29 0 0 6 29 0 0 0 0 0 0

PCB 190 34 0 (0%) 34 (100%) 32 0 0 1 1 0 0 1 1 0 0 0 0 0 0 0 0 3 3 0 0 3 3 0 0 0 0 0 0

PCB 191 34 0 (0%) 34 (100%) 17 0 0 2 15 0 0 2 15 0 0 0 0 0 0 0 0 6 44 0 0 6 44 0 0 0 0 0 0

PCB 192 34 0 (0%) 34 (100%) 0 0 0 0 0 0 34 0 0 0 0 0 34 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0

PCB 193 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 194 34 0 (0%) 34 (100%) 27 6 0 1 0 0 0 1 0 0 0 0 0 0 0 18 0 3 0 0 0 3 0 0 0 0 0 0 0

PCB 195 34 0 (0%) 34 (100%) 33 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 3 0 0 0 3 0 0 0 0 0 0

PCB 196/203 34 0 (0%) 34 (100%) 32 0 0 0 1 0 0 0 2 0 0 0 0 0 0 0 0 0 3 0 0 0 6 0 0 0 0 0 0

PCB 197 34 0 (0%) 34 (100%) 8 0 0 3 23 0 0 3 23 0 0 0 0 0 0 0 0 9 68 0 0 9 68 0 0 0 0 0 0

PCB 198 34 0 (0%) 34 (100%) 3 0 0 3 23 0 5 3 23 0 0 0 5 0 0 0 0 9 68 0 15 9 68 0 0 0 15 0 0

PCB 199 34 0 (0%) 34 (100%) 33 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0

PCB 200 34 0 (0%) 34 (100%) 11 0 0 4 18 0 1 3 18 0 1 0 1 0 0 0 0 12 53 0 3 9 53 0 3 0 3 0 0

PCB 201 34 0 (0%) 34 (100%) 28 0 0 1 5 0 0 1 5 0 0 0 0 0 0 0 0 3 15 0 0 3 15 0 0 0 0 0 0

PCB 202 34 0 (0%) 34 (100%) 30 0 0 2 1 0 0 2 2 0 0 0 0 0 0 0 0 6 3 0 0 6 6 0 0 0 0 0 0

PCB 204 34 0 (0%) 34 (100%) 0 0 0 0 1 0 33 0 1 0 0 0 32 0 1 0 0 0 3 0 97 0 3 0 0 0 94 0 3
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Table 4-3. Summary of Data Qualifiers Applied to Crayfish Data

Count of Accepted Results 

Laboratory Flags
Count of Accepted Results Validator Flags

Laboratory Flags, % of 

Accepted Results
Validator Flags, % of Accepted Results

B D EMPC J J, B U EMPC J J- J EMPC J+ U U* UJ B D EMPC J J, B U EMPC J J- J EMPC J+ U U* UJAnalyte

Number of 

Samples 

Analyzed
a

Rejected 

Results

Accepted 

Results

Count of 

Results with 

No Flags

PCB Congeners (continued)

PCB 205 34 0 (0%) 34 (100%) 3 0 0 4 23 0 4 4 23 0 0 0 4 0 0 0 0 12 68 0 12 12 68 0 0 0 12 0 0

PCB 206 34 0 (0%) 34 (100%) 31 0 0 2 1 0 0 2 1 0 0 0 0 0 0 0 0 6 3 0 0 6 3 0 0 0 0 0 0

PCB 207 34 0 (0%) 34 (100%) 8 0 0 3 23 0 0 3 23 0 0 0 0 0 0 0 0 9 68 0 0 9 68 0 0 0 0 0 0

PCB 208 34 0 (0%) 34 (100%) 27 0 0 1 6 0 0 1 6 0 0 0 0 0 0 0 0 3 18 0 0 3 18 0 0 0 0 0 0

Decachlorobiphenyl 34 0 (0%) 34 (100%) 15 0 0 4 14 0 0 4 15 0 0 0 0 0 0 0 0 12 41 0 0 12 44 0 0 0 0 0 0

Monochlorobiphenyl homologs 34 0 (0%) 34 (100%) 30 0 0 2 0 0 2 2 0 0 0 0 2 0 0 0 0 6 0 0 6 6 0 0 0 0 6 0 0

Dichlorobiphenyl homologs 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Trichlorobiphenyl homologs 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tetrachlorobiphenyl homologs 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pentachlorobiphenyl homologs 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hexachlorobiphenyl homologs 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Heptachlorobiphenyl homologs 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Octachlorobiphenyl homologs 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Nonachlorobiphenyl homologs 34 0 (0%) 34 (100%) 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Decachlorobiphenyl homologs 34 0 (0%) 34 (100%) 30 0 0 4 0 0 0 4 0 0 0 0 0 0 0 0 0 12 0 0 0 12 0 0 0 0 0 0 0

Dioxins/Furans

1,2,3,4,6,7,8-Heptachlorodibenzodioxin 34 0 (0%) 34 (100%) 0 0 0 4 3 0 27 4 3 0 0 0 27 0 0 0 0 12 9 0 79 12 9 0 0 0 79 0 0

1,2,3,4,6,7,8-Heptachlorodibenzofuran 34 0 (0%) 34 (100%) 0 0 0 6 2 0 26 6 2 0 0 0 26 0 0 0 0 18 6 0 76 18 6 0 0 0 76 0 0

1,2,3,4,7,8,9-Heptachlorodibenzofuran 34 0 (0%) 34 (100%) 0 0 0 0 0 0 34 0 0 0 0 0 34 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0

1,2,3,4,7,8-Hexachlorodibenzodioxin 34 0 (0%) 34 (100%) 0 0 0 0 0 0 34 0 0 0 0 0 34 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0

1,2,3,4,7,8-Hexachlorodibenzofuran 34 0 (0%) 34 (100%) 0 0 0 0 0 0 34 0 0 0 0 0 34 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0

1,2,3,6,7,8-Hexachlorodibenzodioxin 34 0 (0%) 34 (100%) 0 0 0 0 0 0 34 0 0 0 0 0 34 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0

1,2,3,6,7,8-Hexachlorodibenzofuran 34 0 (0%) 34 (100%) 0 0 0 0 0 0 34 0 0 0 0 0 34 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0

1,2,3,7,8,9-Hexachlorodibenzodioxin 34 0 (0%) 34 (100%) 0 0 0 0 0 0 34 0 0 0 0 0 34 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0

1,2,3,7,8,9-Hexachlorodibenzofuran 34 0 (0%) 34 (100%) 0 0 0 1 0 0 33 1 0 0 0 0 33 0 0 0 0 3 0 0 97 3 0 0 0 0 97 0 0

1,2,3,7,8-Pentachlorodibenzodioxin 34 0 (0%) 34 (100%) 0 0 0 0 0 0 34 0 0 0 0 0 34 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0

1,2,3,7,8-Pentachlorodibenzofuran 34 0 (0%) 34 (100%) 0 0 0 1 0 0 33 1 0 0 0 0 33 0 0 0 0 3 0 0 97 3 0 0 0 0 97 0 0

2,3,4,6,7,8-Hexachlorodibenzofuran 34 0 (0%) 34 (100%) 0 0 0 0 0 0 34 0 0 0 0 0 34 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0

2,3,4,7,8-Pentachlorodibenzofuran 34 0 (0%) 34 (100%) 0 0 0 1 0 0 33 1 0 0 0 0 33 0 0 0 0 3 0 0 97 3 0 0 0 0 97 0 0

2,3,7,8-Tetrachlorodibenzodioxin 34 0 (0%) 34 (100%) 0 0 0 0 0 0 34 0 0 0 0 0 34 0 0 0 0 0 0 0 100 0 0 0 0 0 100 0 0

2,3,7,8-Tetrachlorodibenzofuran 34 0 (0%) 34 (100%) 10 0 0 6 4 0 14 6 4 0 0 0 14 0 0 0 0 18 12 0 41 18 12 0 0 0 41 0 0

Tetrachlorodibenzodioxin (Total) 34 0 (0%) 34 (100%) 3 0 0 1 4 0 26 1 4 0 0 0 26 0 0 0 0 3 12 0 76 3 12 0 0 0 76 0 0

Tetrachlorodibenzofuran (Total) 34 0 (0%) 34 (100%) 12 0 0 6 5 0 11 6 5 0 0 0 11 0 0 0 0 18 15 0 32 18 15 0 0 0 32 0 0

Pentachlorodibenzodioxin (Total) 34 0 (0%) 34 (100%) 0 0 0 5 0 0 29 5 0 0 0 0 29 0 0 0 0 15 0 0 85 15 0 0 0 0 85 0 0

Pentachlorodibenzofuran (Total) 34 0 (0%) 34 (100%) 1 0 0 11 9 0 13 11 9 0 0 0 13 0 0 0 0 32 26 0 38 32 26 0 0 0 38 0 0

Hexachlorodibenzodioxin (Total) 34 0 (0%) 34 (100%) 0 0 0 2 0 0 32 2 0 0 0 0 32 0 0 0 0 6 0 0 94 6 0 0 0 0 94 0 0

Hexachlorodibenzofuran (Total) 34 0 (0%) 34 (100%) 1 0 0 5 0 0 28 5 0 0 0 0 28 0 0 0 0 15 0 0 82 15 0 0 0 0 82 0 0

Heptachlorodibenzodioxin (Total) 34 0 (0%) 34 (100%) 0 0 0 4 6 0 24 4 6 0 0 0 24 0 0 0 0 12 18 0 71 12 18 0 0 0 71 0 0

Heptachlorodibenzofuran (Total) 34 0 (0%) 34 (100%) 0 0 0 3 2 6 23 3 8 0 0 0 23 0 0 0 0 9 6 18 68 9 24 0 0 0 68 0 0

Octachlorodibenzodioxin 34 0 (0%) 34 (100%) 0 0 0 3 18 0 13 3 18 0 0 0 13 0 0 0 0 9 53 0 38 9 53 0 0 0 38 0 0

Octachlorodibenzofuran 34 0 (0%) 34 (100%) 0 0 0 0 8 0 26 0 8 0 0 0 26 0 0 0 0 0 24 0 76 0 24 0 0 0 76 0 0

Notes:
a
 Qualifier counts do not include laboratory quality control samples

PCB - polychlorinated biphenyl

Data qualifiers:

Laboratory

B The compound was also detected in the method blank.

D Sample was analysed as a dilution.

EMPC Estimated maximum possible concentration.

J The result is an estimated value that was detected outside the quantitation range.

J, B The result is an estimated value that was detected outside the quantitation range. The compound was also detected in the method blank.

U The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit (MRL/MDL).

Validator

EMPC

J Quantitation is approximate due to limitations identified during the QA review (data validation).

J- Quantitation is approximate and the result may be biased low.

J EMPC

J+ Quantitation is approximate and the result may be biased high.

U This analyte was not detected at or above the associated detection limit.

U* The analyte should be considered not detected because it was detected in an associated blank at a similar level.

UJ This analyte was not detected at or above the associated detection limit. Quantitation is approximate due to limitations identified during the QA review (data validation).

Chromatographic peaks are present in the expected retention time window; however, the peaks do not meet all of the conditions required for a positive identification. The detection limit represents the maximum possible concentration if the analyte was present. 

Quantitation is approximate due to limitations identified during the QA review (data validation).

Chromatographic peaks are present in the expected retention time window; however, the peaks do not meet all of the conditions required for a positive identification. The detection limit represents the maximum possible concentration if the analyte was present.
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Table 4-4. Summary of Data Qualifiers Applied to Clam Data

Count of Accepted Results 

Laboratory Flags

Count of Accepted Results Validator 

Flags

Laboratory Flags, % of 

Accepted Results

Validator Flags, % of Accepted 

Results

B EMPC J U EMPC J J- U U* B EMPC J U EMPC J J- U U*

Metals/Metalloids

Aluminum 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Antimony 1 0 (0%) 1 (100%) 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 100

Arsenic 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Barium 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Beryllium 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Cadmium 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Calcium 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Chromium 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Cobalt 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Copper 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Inorganic arsenic 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Iron 1 0 (0%) 1 (100%) 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 100 0 0

Lead 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Magnesium 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Manganese 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Mercury 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Methyl mercury 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Nickel 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Potassium 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Selenium 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Silver 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Sodium 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Thallium 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Vanadium 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Zinc 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Conventional Parameters

Lipids 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total solids 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB Congeners

PCB 1 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 2 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 3 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 4/10 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 5/8 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 6 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 7/9 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 11 1 0 (0%) 1 (100%) 0 1 0 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0

PCB 12/13 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 14 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 15 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 16/32 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 17 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 18 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 19 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 20/21/33 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 22 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 23 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 24/27 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 25 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 26 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 28 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 29 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 30 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 31 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 34 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 35 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

Analyte

Number of 

Samples 

Analyzed

Rejected 

Results

Accepted 

Results

Count of 

Results with 

No Flags
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PCB Congeners (continued)

PCB 36 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 37 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 38 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 39 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 40 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 41/64/71/ 72 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 42/59 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 43/49 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 44 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 45 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 46 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 47 1 0 (0%) 1 (100%) 0 1 0 0 0 0 0 0 0 0 100 0 0 0 0 0 0 0 0

PCB 48/75 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 50 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 51 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 52/69 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 53 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 54 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 55 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 56/60 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 57 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 58 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 61/70 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 62 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 63 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 65 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 66/76 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 67 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 68 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 73 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 74 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 77 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 78 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 79 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 80 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 81 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 82 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 83 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 84/92 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 85/116 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 86 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 87/117/125 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 88/91 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 89 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 90/101 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 93 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 94 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 95/98/102 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 96 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 97 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 100 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 99 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 103 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 104 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 105 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 106/118 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 107/109 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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PCB 108/112 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 110 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 111/115 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 113 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 114 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 119 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 120 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 121 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 122 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 123 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 124 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 126 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 127 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 128/162 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 129 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 130 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 131/133 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 132/161 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 134/143 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 135 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 136 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 137 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 138/163/164 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 139/149 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 140 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 141 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 142 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 144 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 145 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 146/165 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 147 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 148 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 150 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 151 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 152 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 153 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 154 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 155 1 0 (0%) 1 (100%) 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0 0

PCB 156 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 157 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 158/160 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 159 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 166 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 167 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 168 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 169 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 170 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 171 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 172 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 173 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 174 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 175 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 176 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 177 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 178 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 179 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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PCB 180 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 181 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 182/187 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 183 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 184 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 185 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 186 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 188 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 189 1 0 (0%) 1 (100%) 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0 0

PCB 190 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 191 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 192 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 193 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 194 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 195 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 196/203 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 197 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 198 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 199 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 200 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 201 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 202 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PCB 204 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

PCB 205 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 206 1 0 (0%) 1 (100%) 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0 0

PCB 207 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

PCB 208 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Decachlorobiphenyl 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Monochlorobiphenyl homologs 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Dichlorobiphenyl homologs 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Trichlorobiphenyl homologs 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tetrachlorobiphenyl homologs 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pentachlorobiphenyl homologs 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hexachlorobiphenyl homologs 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Heptachlorobiphenyl homologs 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Octachlorobiphenyl homologs 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Nonachlorobiphenyl homologs 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Decachlorobiphenyl homologs 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Dioxins/Furans

1,2,3,4,6,7,8-Heptachlorodibenzodioxin 1 0 (0%) 1 (100%) 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0 0

1,2,3,4,6,7,8-Heptachlorodibenzofuran 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

1,2,3,4,7,8,9-Heptachlorodibenzofuran 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

1,2,3,4,7,8-Hexachlorodibenzodioxin 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

1,2,3,4,7,8-Hexachlorodibenzofuran 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

1,2,3,6,7,8-Hexachlorodibenzodioxin 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

1,2,3,6,7,8-Hexachlorodibenzofuran 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

1,2,3,7,8,9-Hexachlorodibenzodioxin 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

1,2,3,7,8,9-Hexachlorodibenzofuran 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

1,2,3,7,8-Pentachlorodibenzodioxin 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

1,2,3,7,8-Pentachlorodibenzofuran 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

2,3,4,6,7,8-Hexachlorodibenzofuran 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

2,3,4,7,8-Pentachlorodibenzofuran 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

2,3,7,8-Tetrachlorodibenzodioxin 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

2,3,7,8-Tetrachlorodibenzofuran 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tetrachlorodibenzodioxin (Total) 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

Tetrachlorodibenzofuran (Total) 1 0 (0%) 1 (100%) 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pentachlorodibenzodioxin (Total) 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0
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Results

B EMPC J U EMPC J J- U U* B EMPC J U EMPC J J- U U*Analyte

Number of 

Samples 

Analyzed

Rejected 

Results

Accepted 

Results

Count of 

Results with 

No Flags

Dioxins/Furans (continued)

Pentachlorodibenzofuran (Total) 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

Hexachlorodibenzodioxin (Total) 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

Hexachlorodibenzofuran (Total) 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

Heptachlorodibenzodioxin (Total) 1 0 (0%) 1 (100%) 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0 0

Heptachlorodibenzofuran (Total) 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

Octachlorodibenzodioxin 1 0 (0%) 1 (100%) 0 0 0 1 0 0 1 0 0 0 0 0 100 0 0 100 0 0 0

Octachlorodibenzofuran 1 0 (0%) 1 (100%) 0 0 0 0 1 0 0 0 1 0 0 0 0 100 0 0 0 100 0

Notes:

PCB - polychlorinated biphenyl

Data qualifiers:

Laboratory

B The compound was also detected in the method blank.

EMPC Estimated maximum possible concentration

J The result is an estimated value that was detected outside the quantitation range.

U The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit (MRL/MDL).

Validator

EMPC

J Quantitation is approximate due to limitations identified during the QA review (data validation).

J- Quantitation is approximate and the result may be biased low.

U The analyte was not detected at or above the associated detection limit.

U* The analyte should be considered not detected because it was detected in an associated blank at a similar level.

Chromatographic peaks are present in the expected retention time window; however, the peaks do not meet all of the conditions required for a positive identification. The detection limit represents the maximum possible 

concentration if the analyte was present.
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Table 4-5. Results for Mussel Composites from Area A1 for Both Delayed and Non-Delayed Samples

Sample Identification A1-MU-C001-ST A1-MU-C002-ST A1-MU-C003-ST A1-MU-C004-ST A1-MU-C005-ST A1-MU-C006-ST

Delay in Shipment? Yes Yes No No No No

Sampling Date 5/3/2016 5/3/2016 9/28/2016 9/28/2016 9/28/2016 9/28/2016

Sampling Location ID
a

MB05 MB05 MB43 MB43 MB43 MB43

Species Anodonta Anodonta Anodonta Anodonta Anodonta Anodonta
Average Organism Weight 3.7 g 31.0 g 28.2 g 31.2 g 28.6 g 30.8 g

Aluminum 117 133 29.5 31.2 25.8 51 

Antimony 0.201 0.043 0.011 U* 0.034 0.017 0.014 U*

Arsenic 0.93 1.13 0.46 0.51 0.48 0.53 

Barium 61.7 144 35.4 46 28.3 45.7 

Beryllium 0.0081 0.0116 0.0031 J 0.0041 0.0035 J 0.0046 

Cadmium 0.567 0.523 0.426 0.521 0.399 0.519 

Calcium 2560 6350 5340 6870 2180 4630 

Chromium 0.394 1.73 0.395 0.54 0.247 0.438 

Cobalt 0.148 0.205 0.0561 0.0806 0.0478 0.0775 

Copper 3.73 2 0.793 1.37 0.78 1.07 

Iron 420 J- 337 J- 102 165 118 182 

Lead 1.44 1.27 0.242 0.592 0.24 0.357 

Magnesium 171 118 73.2 76 69.8 89.2 

Manganese 346 499 241 319 185 304 

Mercury (µg/kg ww) 13.8 11.8 6.48 6.17 5.95 6.96 

Nickel 0.285 0.879 0.237 0.279 0.189 0.248 

Potassium 222 142 151 144 161 173 

Selenium 0.46 0.41 0.17 J 0.19 J 0.19 J 0.2 J

Silver 0.0288 0.0297 0.0154 0.0159 0.0087 0.0149 

Sodium 342 283 344 349 316 333 

Thallium 0.0084 0.007 0.004 0.0037 J 0.0044 0.0047 

Vanadium 0.304 0.325 0.069 0.08 0.065 0.186 

Zinc 45.8 39.8 13.3 17.9 11.5 17.8 

Total solids 14.3 11.6 6.7 6.88 6.28 7.34

Notes:

Shaded cells indicate delayed shipment samples.
a
  MB05 is a beach location in the central portion of the sampling area and MB43 is a dive location near Deadman's Eddy (see Map 2-2).

Data qualifiers:

Validator

J Quantitation is approximate due to limitations identified during the QA review (data validation).

J- Quantitation is approximate and the result may be biased low.

U* The analyte should be considered not detected because it was detected in an associated blank at a similar level.

Metals/Metalloids (mg/kg wwm except mercury)

Conventional Parameters (% ww)
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Table 4-6.  Results for Crayfish Partial-Body Composites from Area A5 for Both Delayed and Non-Delayed Samples

Sample Identification A5-CR-C001-PB A5-CR-C002-PB A5-CR-C003-PB A5-CR-C004-PB A5-CR-C005-PB A5-CR-C006-PB

Delay in Shipment? No No No Yes Yes Yes

Sampling Date 5/1/16 5/1/16 5/1/16 5/3/16 5/3/16 5/3/16

Sampling Location ID
a

CT05, CT11, CT16, CT25 CT02, CT15 CT02, CT04 CT15 CT01, CT12 CT04, CT11

Species Northern Northern Signal Northern Northern Signal/Northern

Average Organism Weight 12 g 33 g 61 g 37.5 g 50.5 g 60.5

Aluminum 241 161 92.8 270 178 157 

Antimony 0.015 U* 0.01 U* 0.013 U 0.011 U* 0.01 U* 0.022 U*

Arsenic 0.31 0.22 0.185 0.42 0.28 0.23 

Barium 68.8 53.8 54.4 73.3 63.7 69.1 

Beryllium 0.008 0.0051 0.00335 0.0099 0.0056 J 0.0054 J

Cadmium 0.228 0.126 0.163 0.198 0.251 0.252 

Calcium 40800 51900 34800 41500 52700 42400 

Chromium 1.23 0.793 0.436 0.896 0.9 0.957 

Cobalt 0.177 0.124 0.0836 0.208 0.2 0.141 

Copper 30.2 24.1 46.6 31.3 29.7 36.1 

Inorganic arsenic 0.0598 J- 0.0436 J- 0.0263 0.108 0.081 0.0709 

Iron 214 134 83.6 216 153 136 

Lead 0.568 0.326 0.756 0.231 0.589 1.66 

Magnesium 755 676 793 820 851 883 

Manganese 33 49.5 36.4 20.7 38.1 41.1 

Mercury (µg/kg ww) 16.6 32.4 37.9 13.4 15.5 38.3 

Methyl mercury (µg/kg ww) 0.6 U 12.9 29.2 13.6 10.2 33.1 

Nickel 0.678 0.432 0.438 0.551 0.547 0.651 

Potassium 1910 1960 2040 1920 1670 1800 

Selenium 0.24 0.19 J 0.33 0.26 J 0.2 J 0.33 

Silver 0.109 0.0571 0.0886 0.0971 0.102 0.0903 

Sodium 2000 2130 1990 2190 1890 2060 

Thallium 0.0151 0.0152 0.0211 0.0139 0.0192 0.0221 

Vanadium 0.51 0.347 0.206 0.517 0.375 0.35 

Zinc 24.6 24.2 28.9 27.9 24.9 28.5 

Lipids 0.777 0.446 0.46 2.13 0.568 0.67

Total solids 29.9 31.9 27.3 33.3 30.8 30.8

PCB 1 0.15 J 0.106 J 0.0976 1.33 0.458 J 0.697 

PCB 2 0.0749 J 0.111 J 0.0439 1.04 0.219 J 0.332 J

PCB 3 0.15 J 0.131 J 0.104 1.57 0.416 J 0.922 

PCB 4/10 1.16 0.92 1.08 3.2 2.49 2.76 

PCB 5/8 5.81 4.37 4.42 12 9.97 9.65 

PCB 6 2.15 1.54 1.77 4.8 3.55 3.69 

PCB 7/9 0.564 J 0.432 U 0.453 0.71 J 1 0.567 J

PCB 11 7.57 6.41 5.7 14.2 11.2 10.3 

PCB 12/13 1.08 0.866 J 0.746 1.94 1.36 1.37 

PCB 14 0.0575 U 0.121 U 0.0537 U 0.0973 U 0.117 U 0.0658 U

PCB 15 5.03 3.72 3.01 7.89 5.79 5.13 

PCB 16/32 24.8 20.9 15.5 48.9 34.4 37 

PCB 17 14.3 11.7 9.24 31.5 20.5 22.4 

PCB 18 29.8 24.6 19 65.7 41.8 47.9 

PCB 19 3.02 2.02 1.62 5.91 4.02 5.05 

PCB 20/21/33 18.5 11.1 11.4 31.2 27.4 21 

PCB 22 12.4 8.8 8.4 22.2 20.5 14.6 

PCB 23 0.0478 J 0.0368 J 0.0896 U 0.0801 EMPC 0.159 U 0.0682 EMPC

PCB 24/27 3.92 3.35 2.51 8.4 5.57 5.84 

PCB 25 12.4 6.82 8.91 26.7 20.8 15.8 

PCB 26 18.6 9.74 13.8 40.7 30.4 26.2 

PCB 28 71.9 40.1 41.2 117 107 70.2 

PCB 29 0.21 J 0.129 J 0.186 0.496 J 0.33 J 0.274 J

PCB 30 0.0368 U 0.0505 U 0.0387 U 0.0483 U 0.072 U 0.0485 U

PCB 31 54.5 32.9 35.9 82.8 91.2 61.5 

PCB 34 0.739 0.284 EMPC 0.54 1.49 1.07 0.848 

PCB 35 0.267 J 0.171 J 0.144 0.526 0.296 J 0.238 J

PCB 36 0.102 J 0.124 U 0.0927 U 0.317 J 0.204 U 0.207 U

PCB 37 5.17 2.72 2.26 9.23 6.52 5.01 

PCB 38 2.4 1.85 1.33 5 3.36 3.73 

PCB 39 0.116 J 0.0566 J 0.0863 U 0.18 J 0.19 U 0.193 U

PCB 40 4.71 4.08 2.93 9.12 6.32 5.22 

PCB 41/64/71/ 72 43.6 36.4 27.5 77.8 64 45.7 

PCB 42/59 17.4 14.2 10.4 31.7 23.1 17.1 

PCB 43/49 95.3 63.9 50.7 161 110 88.1 

PCB 44 48.9 38.2 27.9 85 61.1 45.2 

PCB 45 8.8 5.88 4.85 14.8 10 8.83 

PCB 46 3.02 1.72 1.71 4.81 3.41 2.63 

PCB 47 60 37.8 28.9 90.5 64.4 50.6 

PCB 48/75 11.2 7.53 5.62 19.1 12.2 8.91 

PCB 50 0.378 J 0.228 J 0.213 0.613 0.567 0.415 J

PCB 51 6.71 4.97 3.85 11.9 8.75 6.99 

PCB 52/69 119 74.6 58.7 194 125 102 

PCB 53 15.8 10.7 8.29 27 17.3 16.3 

PCB 54 0.597 0.37 J 0.36 1.35 0.881 0.737 

PCB 55 0.56 0.493 0.269 1.25 0.874 0.709 

PCB 56/60 18.2 12.9 6.75 28.6 17.8 12.1 

PCB 57 0.614 0.412 J 0.248 0.953 0.736 0.526 

PCB 58 0.422 J 0.232 J 0.107 0.386 J 0.282 J 0.202 J

PCB 61/70 41.9 29.3 18.7 71.8 42.3 31.7 

PCB 62 0.0432 U 0.111 U 0.071 U 0.136 U 0.21 U 0.137 U

PCB 63 4.36 2.63 1.57 5.84 4.09 2.9 

PCB 65 0.0457 U 0.117 U 0.075 U 0.144 U 0.222 U 0.144 U

PCB 66/76 73 39.6 21.1 87.2 57.7 37.5 

PCB 67 1.35 0.821 0.5 2.11 1.39 1.07 

PCB 68 1.33 0.862 0.637 1.95 1.53 1.14 

PCB 73 0.402 J 0.322 J 0.247 0.983 0.714 0.537 

PCB 74 40 24.1 11.9 47.8 35.2 21.9 

PCB 77 3.14 1.51 0.645 3.13 1.89 1.49 

PCB 78 0.0506 U 0.103 U 0.0656 U 0.142 U 0.192 U 0.135 U

PCB 79 1.91 1.28 0.474 2.38 1.85 1.06 

PCB 80 0.0452 U 0.0923 U 0.0566 U 0.116 U 0.184 U 0.126 U

PCB 81 0.529 0.222 J 0.0912 0.474 J 0.263 J 0.188 J

PCB 82 1.59 1.49 0.916 4.04 1.94 2.14 

PCB 83 0.0383 U 0.0917 U 0.0248 0.0916 U 0.114 U 0.0675 U

PCB 84/92 25.8 14.8 7.5 41.8 20.6 16.8 

PCB 85/116 23.2 11.3 3.35 24.9 13 7.88 

PCB 86 0.0654 U 0.157 U 0.133 U 0.156 U 0.195 U 0.115 U

Metals/Metalloids (mg/kg ww, except mercury and methyl mercury)

Conventional Parameters (% ww)

PCB Congeners (pg/g ww)
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Table 4-6.  Results for Crayfish Partial-Body Composites from Area A5 for Both Delayed and Non-Delayed Samples

Sample Identification A5-CR-C001-PB A5-CR-C002-PB A5-CR-C003-PB A5-CR-C004-PB A5-CR-C005-PB A5-CR-C006-PB

Delay in Shipment? No No No Yes Yes Yes

Sampling Date 5/1/16 5/1/16 5/1/16 5/3/16 5/3/16 5/3/16

Sampling Location ID
a

CT05, CT11, CT16, CT25 CT02, CT15 CT02, CT04 CT15 CT01, CT12 CT04, CT11

Species Northern Northern Signal Northern Northern Signal/Northern

Average Organism Weight 12 g 33 g 61 g 37.5 g 50.5 g 60.5

PCB 87/117/125 26.9 13.3 5.28 31.2 15.5 11.5 

PCB 88/91 8.71 7.21 4.4 18.8 10.5 9.85 

PCB 89 0.295 J 0.343 J 0.171 0.733 0.564 0.43 J

PCB 90/101 110 55.2 26.7 149 76.8 48.1 

PCB 93 0.054 U 0.141 U 0.119 U 0.143 U 0.174 U 0.0997 U

PCB 94 0.465 J 0.344 J 0.244 1.06 0.478 J 0.473 J

PCB 95/98/102 42.3 29 16.6 79.7 42.4 37.3 

PCB 96 0.507 0.397 J 0.348 1.23 0.598 0.65 

PCB 97 9.26 6.93 4.05 17.8 9.32 8.03 

PCB 100 1.9 1.81 1.13 5.07 3.07 2.64 

PCB 99 85.6 42.3 15.9 98.4 58.2 34.5 

PCB 103 1.87 1.28 0.851 3.85 2.38 1.96 

PCB 104 0.129 J 0.0846 J 0.0638 0.284 J 0.146 J 0.159 J

PCB 105 41.7 17.5 5.8 33 22.7 7.21 

PCB 106/118 93.4 46.2 21.8 92.1 52.6 54.3 

PCB 107/109 7.48 3.78 2.97 9.12 4.19 6.06 

PCB 108/112 2.99 1.62 0.657 4.03 1.98 1.52 

PCB 110 22 19.3 10 43.5 24.5 22.8 

PCB 111/115 2.61 0.899 J 0.421 2.2 0.98 J 0.699 J

PCB 113 0.0451 U 0.103 U 0.0863 U 0.109 U 0.128 U 0.077 U

PCB 114 2.95 1.42 0.838 2.52 1.7 2.08 

PCB 119 3.87 2.09 0.668 4.69 2.44 1.69 

PCB 120 0.113 J 0.256 J 0.244 0.556 0.319 J 0.611 

PCB 121 0.0336 U 0.0876 U 0.0741 U 0.0893 U 0.108 U 0.0621 U

PCB 122 0.784 0.338 J 0.186 U 0.749 0.233 U 0.129 U

PCB 123 2.46 1.18 0.642 2.28 1.23 1.98 

PCB 124 3.39 1.62 0.499 3.48 1.91 0.823 

PCB 126 0.552 0.234 J 0.0983 0.548 0.447 J 0.288 J

PCB 127 0.0464 U 0.0584 U 0.192 U 0.366 U 0.26 U 0.139 U

PCB 128/162 18.3 7.65 2.33 15.7 8.82 3.62 

PCB 129 1.81 0.724 0.366 2.2 1.02 0.498 

PCB 130 10.8 5.23 1.92 10.1 8.18 2.26 

PCB 131/133 4.03 2.3 0.919 4.31 3.14 2.1 

PCB 132/161 5.27 3.01 1.2 7.69 2.86 2.02 

PCB 134/143 2.03 1.08 0.432 2.62 1.21 0.839 J

PCB 135 6.38 3.35 1.31 9.56 4.31 3.49 

PCB 136 5.07 3.82 1.33 8.55 4.95 4.3 

PCB 138/163/164 169 78.5 33.6 160 120 61.4 

PCB 137 6.18 3.15 2.52 6.19 3.6 6.82 

PCB 139/149 66.7 36.3 11.6 81.2 47 28.1 

PCB 140 0.631 0.382 J 0.0766 U 0.669 0.278 EMPC 0.215 EMPC

PCB 141 20.5 9.2 2.61 19.1 13.7 4.57 

PCB 142 0.147 U 0.106 U 0.112 U 0.319 U 0.208 U 0.185 U

PCB 144 3.81 2.32 0.827 5.22 3.29 1.8 

PCB 145 0.0533 U 0.112 U 0.0842 U 0.144 U 0.127 U 0.128 U

PCB 146/165 31.9 17 11.9 33.2 24.9 26 

PCB 147 3.44 2.29 0.993 5 3.07 2.45 

PCB 148 0.347 J 0.26 J 0.0778 0.603 0.412 J 0.25 J

PCB 150 0.184 J 0.134 J 0.0645 U 0.342 J 0.188 J 0.187 J

PCB 151 18.6 9.93 3.67 27.6 12.4 8.79 

PCB 152 0.0513 U 0.107 U 0.081 U 0.137 J 0.123 U 0.0789 J

PCB 153 189 89.5 56.4 189 145 171 

PCB 154 3.04 2.1 0.654 4.62 2.63 2.02 

PCB 155 0.341 J 0.223 J 0.108 0.487 J 0.317 J 0.18 EMPC

PCB 156 10.4 5.57 4.16 9.37 7.14 11.4 

PCB 157 2.7 1.26 0.691 2.29 1.94 2.01 

PCB 158/160 13 6.37 1.39 12.2 8.85 3.17 

PCB 159 0.079 U 0.0595 U 0.0623 U 0.193 U 0.119 U 0.118 U

PCB 166 0.562 0.274 J 0.186 0.463 J 0.33 J 0.442 J

PCB 167 6.05 3.11 2.62 5.17 4.46 6.7 

PCB 168 0.262 J 0.16 J 0.0704 U 0.38 J 0.367 J 0.116 U

PCB 169 0.185 J 0.0914 J 0.0909 0.225 J 0.199 J 0.202 J

PCB 170 21.6 9.04 6.7 29.2 18.5 24.6 

PCB 171 4 2.02 0.831 5.49 3.2 2.27 

PCB 172 6.29 2.88 1.52 8.21 5.61 3.01 

PCB 173 0.067 J 0.0617 U 0.0623 U 0.196 U 0.111 U 0.0943 U

PCB 174 21.9 10.9 1.91 38.3 17.5 9.63 

PCB 175 1.14 0.556 0.216 1.64 0.827 0.56 

PCB 176 1.54 0.989 0.259 2.37 1.31 0.971 

PCB 177 20.9 9.91 3.53 30.9 17.8 9.83 

PCB 178 12.5 5.94 1.21 16.2 11.6 5.22 

PCB 179 4.26 2.29 0.797 6.86 2.38 2.3 

PCB 180 79.1 38.5 38.5 107 67.9 152 

PCB 181 0.033 U 0.0514 U 0.0708 0.163 U 0.0924 U 0.288 J

PCB 182/187 82.3 41.2 27.7 108 72.2 102 

PCB 183 20.6 9.27 3.99 28.2 16.9 15.5 

PCB 184 0.369 J 0.179 J 0.0493 U 0.48 J 0.226 J 0.145 J

PCB 185 2.13 1.06 0.302 4.36 1.18 0.801 

PCB 186 0.0309 U 0.0462 U 0.0454 U 0.116 U 0.0868 U 0.0514 U

PCB 188 0.183 J 0.105 J 0.0798 0.342 J 0.147 J 0.209 J

PCB 189 1.06 0.562 0.48 1.19 1.01 1.71 

PCB 190 3.63 2.05 0.888 5.67 1.77 2.09 

PCB 191 1.07 0.504 0.28 1.1 0.95 1.29 

PCB 192 0.0258 U 0.0403 U 0.0407 U 0.128 U 0.0724 U 0.0616 U

PCB 193 5.33 2.72 2.06 6.47 5.01 8.11 

PCB 194 10.5 3.91 4.26 19.2 10.6 14.8 

PCB 195 4.28 2.18 1.73 7.85 4.38 5.86 

PCB 196/203 8.77 4.86 3.92 15.7 5.51 13.3 

PCB 197 0.53 0.311 J 0.186 1.04 0.594 0.881 

PCB 198 0.426 J 0.233 J 0.109 0.836 0.235 J 0.257 J

PCB 199 21.4 8 5.65 34.8 20.2 23.5 

PCB 200 0.909 0.398 J 0.108 1.36 0.592 0.556 

PCB 201 1.78 1 0.462 3.26 1.77 2.42 

PCB 202 5.68 2.51 0.587 10.5 5.26 3.74 

PCB 204 0.0487 U 0.0801 U 0.0612 U 0.174 U 0.0631 U 0.135 U

PCB 205 0.272 J 0.143 J 0.0763 U 0.467 J 0.0993 J 0.136 J

PCB 206 2 1.23 0.996 3.52 1.13 1.36 

PCB 207 0.592 0.256 J 0.446 0.928 0.566 1.38 

PCB 208 1.71 0.673 0.408 2.74 1.5 1.07 

PCB Congeners (pg/g ww) (continued)
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Table 4-6.  Results for Crayfish Partial-Body Composites from Area A5 for Both Delayed and Non-Delayed Samples

Sample Identification A5-CR-C001-PB A5-CR-C002-PB A5-CR-C003-PB A5-CR-C004-PB A5-CR-C005-PB A5-CR-C006-PB

Delay in Shipment? No No No Yes Yes Yes

Sampling Date 5/1/16 5/1/16 5/1/16 5/3/16 5/3/16 5/3/16

Sampling Location ID
a

CT05, CT11, CT16, CT25 CT02, CT15 CT02, CT04 CT15 CT01, CT12 CT04, CT11

Species Northern Northern Signal Northern Northern Signal/Northern

Average Organism Weight 12 g 33 g 61 g 37.5 g 50.5 g 60.5

Decachlorobiphenyl 0.88 0.365 J 0.86 1.05 0.745 2.89 

Total PCB congeners, 1/2 DL 2300 1310 848 3240 2170 1880 

Total PCB congeners, 0 DL 2290 1300 846 3240 2170 1880 

PCB TEQ, mammal, 1/2 DL 0.066 0.0287 0.0159 0.0664 0.0537 0.0377 

PCB TEQ, mammal, 0 DL 0.066 0.0287 0.00884 0.0664 0.0537 0.0377 

Monochlorobiphenyl homologs 0.375 0.349 0.224 3.94 1.09 1.95 

Dichlorobiphenyl homologs 23.4 17.8 17.2 44.8 35.3 33.5 

Trichlorobiphenyl homologs 273 177 172 498 415 337 

Tetrachlorobiphenyl homologs 623 415 295 983 674 512 

Pentachlorobiphenyl homologs 523 282 132 677 371 282 

Hexachlorobiphenyl homologs 601 295 144 623 434 356 

Heptachlorobiphenyl homologs 290 141 91.3 401 246 342 

Octachlorobiphenyl homologs 54.6 23.5 16.7 95 49.2 65.6 

Nonachlorobiphenyl homologs 4.3 2.16 1.85 7.2 3.19 3.82 

Decachlorobiphenyl homologs 0.88 0.365 0.86 1.05 0.745 2.89 

1,2,3,4,6,7,8-Heptachlorodibenzodioxin 0.0892 U 0.0778 U 0.0791 U 0.0964 EMPC 0.114 U 0.0986 U

1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.0342 U 0.0299 U 0.0543 U 0.0504 U 0.153 EMPC 0.048 U

1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.0416 U 0.0353 U 0.0496 U 0.0615 U 0.0732 U 0.0586 U

1,2,3,4,7,8-Hexachlorodibenzodioxin 0.104 U 0.117 U 0.0928 U 0.109 U 0.101 U 0.107 U

1,2,3,4,7,8-Hexachlorodibenzofuran 0.0396 U 0.0336 U 0.0393 U 0.0567 U 0.0353 U 0.0395 U

1,2,3,6,7,8-Hexachlorodibenzodioxin 0.106 U 0.122 U 0.095 U 0.116 U 0.103 U 0.113 U

1,2,3,6,7,8-Hexachlorodibenzofuran 0.0377 U 0.0335 U 0.0395 U 0.0558 U 0.0378 U 0.0406 U

1,2,3,7,8,9-Hexachlorodibenzodioxin 0.11 U 0.125 U 0.0978 U 0.118 U 0.11 U 0.122 U

1,2,3,7,8,9-Hexachlorodibenzofuran 0.0528 U 0.0475 U 0.0523 U 0.0732 U 0.0539 U 0.0596 U

1,2,3,7,8-Pentachlorodibenzodioxin 0.069 U 0.0604 U 0.0444 U 0.0752 U 0.0641 U 0.0683 U

1,2,3,7,8-Pentachlorodibenzofuran 0.0762 U 0.0557 U 0.0578 U 0.071 U 0.0575 U 0.0586 U

2,3,4,6,7,8-Hexachlorodibenzofuran 0.0394 U 0.0367 U 0.0411 U 0.0618 U 0.0394 U 0.0435 U

2,3,4,7,8-Pentachlorodibenzofuran 0.0793 U 0.0561 U 0.0561 U 0.071 U 0.0548 U 0.0595 U

2,3,7,8-Tetrachlorodibenzodioxin 0.0611 U 0.0751 U 0.036 U 0.0525 U 0.0506 U 0.0356 U

2,3,7,8-Tetrachlorodibenzofuran 0.303 0.136 J 0.196 0.346 EMPC 0.371 0.551 

Dioxin TEQ, mammal, 1/2 DL 0.134 0.117 0.107 0.124 0.129 0.144 

Dioxin TEQ, mammal, 0 DL 0.0304 0.0136 0.0198 0.000167 0.0373 0.0553 

Total TEQ, mammal, 1/2 DL 0.2 0.146 0.123 0.19 0.183 0.182 

Total TEQ, mammal, 0 DL 0.0965 0.0423 0.0286 0.0666 0.0911 0.093 

Tetrachlorodibenzodioxin (Total) 0.523 0.237 0.036 U 0.507 0.0506 U 0.0356 U

Tetrachlorodibenzofuran (Total) 0.303 0.136 J 0.196 0.263 0.371 0.551 

Pentachlorodibenzodioxin (Total) 0.069 U 0.0604 U 0.0444 U 0.0752 U 0.0913 EMPC 0.0683 U

Pentachlorodibenzofuran (Total) 0.0778 U 0.0559 U 0.0569 U 0.214 J 0.0852 J 0.0595 U

Hexachlorodibenzodioxin (Total) 0.106 U 0.122 U 0.0952 U 0.375 EMPC 0.0662 EMPC 0.114 U

Hexachlorodibenzofuran (Total) 0.0896 EMPC 0.0376 U 0.0428 U 0.133 EMPC 0.0412 U 0.0452 U

Heptachlorodibenzodioxin (Total) 0.142 EMPC 0.0778 U 0.0791 U 0.15 J 0.114 U 0.0986 U

Heptachlorodibenzofuran (Total) 0.0377 U 0.0325 U 0.0606 U 0.166 J 0.325 EMPC 0.15 J

Octachlorodibenzodioxin 0.468 J 0.129 U 0.399 0.45 J 0.618 J 0.502 J

Octachlorodibenzofuran 0.112 U 0.143 U 0.141 0.106 J 0.173 J 0.109 J

Notes:

Partial-body is the whole body minus the carapace and stomach.

Shaded cells indicate delayed shipment samples.
a
  Sampling locations are shown on Map 2-13.

DL - detection limit

PCB - polychlorinated biphenyl

TEQ - toxic equivalents

Data qualifiers:

Validator

EMPC

J Quantitation is approximate due to limitations identified during the QA review (data validation).

J- Quantitation is approximate and the result may be biased low.

U The analyte was not detected at or above the associated detection limit.

U* The analyte should be considered not detected because it was detected in an associated blank at a similar level.

Chromatographic peaks are present in the expected retention time window; however, the peaks do not meet all of the conditions required for a positive identification. The 

detection limit represents the maximum possible concentration if the analyte was present.

PCB Congeners (pg/g ww) (continued)

Dioxins/Furans (pg/g ww)
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Table 4-7. Results for Crayfish Carapace and Stomach Composites from Area A5 for Both Delayed and Non-Delayed Samples

Sample Identification A5-CR-C001-CS A5-CR-C002-CS A5-CR-C003-CS A5-CR-C004-CS A5-CR-C005-CS A5-CR-C006-CS

Delay in Shipment? No No No Yes Yes Yes

Sampling Date 5/1/16 5/1/16 5/1/16 5/3/16 5/3/16 5/3/16

Sampling Location ID
a

CT05, CT11, CT16, CT25 CT02, CT15 CT02, CT04 CT15 CT01, CT12 CT04, CT11

Species Northern Northern Signal Northern Northern Signal/Northern

Average Organism Weight 12 g 33 g 61 g 37.5 g 50.5 g 60.5

Aluminum 1030 548 68.3 1150 878 89.7

Antimony 0.018 U* 0.017 U* 0.015 U 0.021 U* 0.025 U* 0.02 U*

Arsenic 0.66 0.72 0.255 0.97 0.7 0.19 J

Barium 153 83.6 95.9 165 130 147

Beryllium 0.0333 0.018 0.0022 0.039 0.0273 0.0033 U

Cadmium 0.383 0.369 0.114 0.211 0.268 0.26

Calcium 75900 59500 55500 92000 87200 82200

Chromium 11.6 2.5 0.349 5.6 4.33 0.521

Cobalt 0.735 0.438 0.0979 0.818 0.635 0.13

Copper 24.1 21.3 20.1 17.3 39.6 25.1

Iron 1080 531 59.3 1160 801 78.7

Lead 1.11 0.699 0.514 1.03 1.28 1.47

Magnesium 1520 875 830 1720 1420 1130

Manganese 83.4 118 38.2 72.3 96.2 48.8

Mercury (µg/kg ww) 7.99 9.83 10.4 4.85 7.38 18.3

Nickel 5.34 1.48 0.542 3.08 2.49 0.518

Potassium 1670 1460 1130 1670 1430 1390

Selenium 0.24 0.31 0.46 0.3 J 0.23 J 0.42

Silver 0.0882 0.0604 0.0243 0.053 0.0774 0.063

Sodium 2180 2380 2330 2380 1900 2130

Thallium 0.0343 0.022 0.0208 0.035 0.0423 0.0362

Vanadium 2.43 1.19 0.163 2.35 1.83 0.211

Zinc 16.5 14.2 9.98 21.4 15.1 12.8

Total solids 43.3 35.3 31.8 51.1 44.9 42

Notes:

Shaded cells indicate delayed shipment samples.
a
  Sampling locations are shown on Map 2-13.

Data qualifiers:

Validator

J Quantitation is approximate due to limitations identified during the QA review (data validation).

U The analyte was not detected at or above the associated detection limit.

U* The analyte should be considered not detected because it was detected in an associated blank at a similar level.

Metals/Metalloids (mg/kg ww except mercury)

Conventional Parameters (% ww)

1 of 1



 



Upper Columbia River
Macroinvertebrate Tissue Study Data Summary Report March 2018

Table 5-1a.  Summary of Results for Mussel Composites from Site Areas

Total # # Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Metals/Metalloids (mg/kg ww except mercury and methyl mercury)

Aluminum 36 36 100 17 86 7.62 90.1 470 100 NA NA NA NA 7.62 90.1 470 100

Antimony 36 14 39 0.0069 36 0.002 0.0266 0.201 0.0523 0.0005 0.00334 0.007 0.00195 0.0005 0.0124 0.201 0.0339

Arsenic 36 36 100 0.0024 100 0.345 0.613 1.61 0.265 NA NA NA NA 0.345 0.613 1.61 0.265

Barium 36 36 100 3.4 100 28.3 57.8 144 20.7 NA NA NA NA 28.3 57.8 144 20.7

Beryllium 36 36 100 0.034 0 0.0021 0.00579 0.0197 0.00378 NA NA NA NA 0.0021 0.00579 0.0197 0.00378

Cadmium 36 36 100 0.017 100 0.339 0.535 0.975 0.137 NA NA NA NA 0.339 0.535 0.975 0.137

Calcium 36 36 100 NA NA 1880 4960 9470 1850 NA NA NA NA 1880 4960 9470 1850

Chromium 36 36 100 26 0 0.187 0.567 1.73 0.348 NA NA NA NA 0.187 0.567 1.73 0.348

Cobalt 36 36 100 0.0051 100 0.0436 0.0941 0.226 0.0433 NA NA NA NA 0.0436 0.0941 0.226 0.0433

Copper 36 36 100 0.69 75 0.328 1.04 3.73 0.678 NA NA NA NA 0.328 1.04 3.73 0.678

Inorganic arsenic 18 13 72 0.0024 100 0.0311 0.066 0.101 0.0257 0.0029 0.00362 0.0044 0.000675 0.0029 0.0487 0.101 0.0359

Iron 36 36 100 12 100 51.5 201 590 114 NA NA NA NA 51.5 201 590 114

Lead 36 36 100 NA NA 0.0861 0.366 1.44 0.344 NA NA NA NA 0.0861 0.366 1.44 0.344

Magnesium 36 36 100 NA NA 57.2 112 387 65.1 NA NA NA NA 57.2 112 387 65.1

Manganese 36 36 100 2.4 100 185 383 670 132 NA NA NA NA 185 383 670 132

Mercury (µg/kg ww) 36 36 100 NA NA 3.17 7.34 16.9 3.09 NA NA NA NA 3.17 7.34 16.9 3.09

Methyl mercury (µg/kg ww) 18 18 100 1.7 44 0.8 1.84 4 0.875 NA NA NA NA 0.8 1.84 4 0.875

Nickel 36 36 100 0.34 33 0.062 0.311 0.879 0.185 NA NA NA NA 0.062 0.311 0.879 0.185

Potassium 36 36 100 NA NA 57.5 140 312 52 NA NA NA NA 57.5 140 312 52

Selenium 36 36 100 0.086 100 0.11 0.231 0.62 0.108 NA NA NA NA 0.11 0.231 0.62 0.108

Silver 36 36 100 0.086 0 0.0087 0.023 0.0546 0.0124 NA NA NA NA 0.0087 0.023 0.0546 0.0124

Sodium 36 36 100 NA NA 194 302 415 44.4 NA NA NA NA 194 302 415 44.4

Thallium 36 28 78 0.00017 100 0.0021 0.00616 0.0156 0.00321 0.00115 0.00161 0.0022 0.00038 0.00115 0.00515 0.0156 0.00342

Vanadium 36 36 100 0.086 67 0.026 0.21 0.948 0.208 NA NA NA NA 0.026 0.21 0.948 0.208

Zinc 36 36 100 5.1 100 11.5 23.4 45.8 10.4 NA NA NA NA 11.5 23.4 45.8 10.4

Conventional Parameters (% ww)

Lipids 16 16 100 NA NA 0.12 0.364 1 0.187 NA NA NA NA 0.12 0.364 1 0.187

Total solids 36 36 100 NA NA 3.81 8 18.8 3.53 NA NA NA NA 3.81 8 18.8 3.53

PCB Congeners (pg/g ww)

PCB 1 16 13 81 NA NA 0.067 111 256 97.4 0.01095 0.0586 0.1325 0.0649 0.01095 90.5 256 98

PCB 2 16 10 62 NA NA 0.032 16.7 28.2 9.56 0.0079 0.0178 0.0362 0.0111 0.0079 10.4 28.2 11.2

PCB 3 16 12 75 NA NA 0.0531 74.3 145 56.9 0.009 0.0316 0.0425 0.0153 0.009 55.7 145 59

PCB 4/10 16 11 69 NA NA 0.628 299 617 212 0.0655 0.126 0.177 0.0519 0.0655 206 617 225

PCB 5/8 16 15 94 NA NA 0.807 801 1960 798 1.66 1.66 1.66 NA 0.807 751 1960 797

PCB 6 16 14 88 NA NA 0.734 180 421 167 0.1405 0.423 0.705 0.399 0.1405 157 421 167

PCB 7/9 16 8 50 NA NA 160 217 294 44.8 0.03835 0.114 0.1805 0.0561 0.03835 108 294 116

PCB 11 16 12 75 NA NA 4.36 11.3 18.3 5.06 1.1 2.16 2.71 0.746 1.1 9.05 18.3 5.98

PCB 12/13 16 11 69 NA NA 0.249 38.1 65.6 25.3 0.093 0.217 0.4325 0.141 0.093 26.2 65.6 27.5

PCB 14 16 3 19 NA NA 0.144 0.169 0.182 0.0217 0.022 0.0813 0.1705 0.0456 0.022 0.0977 0.182 0.0546

PCB 15 16 16 100 NA NA 0.58 92.5 232 96.1 NA NA NA NA 0.58 92.5 232 96.1

PCB 16/32 16 16 100 NA NA 2.34 345 977 362 NA NA NA NA 2.34 345 977 362

PCB 17 16 16 100 NA NA 1.21 261 766 277 NA NA NA NA 1.21 261 766 277

PCB 18 16 16 100 NA NA 2.57 773 3160 915 NA NA NA NA 2.57 773 3160 915

PCB 19 16 16 100 NA NA 0.206 68.8 224 75.8 NA NA NA NA 0.206 68.8 224 75.8

PCB 20/21/33 16 16 100 NA NA 2.89 309 812 325 NA NA NA NA 2.89 309 812 325

PCB 22 16 16 100 NA NA 2.35 135 375 139 NA NA NA NA 2.35 135 375 139

PCB 23 16 8 50 NA NA 1.05 1.67 2.31 0.465 0.00565 0.0221 0.04915 0.0155 0.00565 0.846 2.31 0.908

PCB 24/27 16 16 100 NA NA 0.335 44.7 127 46.7 NA NA NA NA 0.335 44.7 127 46.7

PCB 25 16 16 100 NA NA 1.15 49 122 46.5 NA NA NA NA 1.15 49 122 46.5

PCB 26 16 16 100 NA NA 1.78 92.5 233 89.9 NA NA NA NA 1.78 92.5 233 89.9

PCB 28 16 16 100 NA NA 15.2 473 1320 476 NA NA NA NA 15.2 473 1320 476

PCB 29 16 15 94 NA NA 0.0321 6.28 15.6 6.18 0.047 0.047 0.047 NA 0.0321 5.89 15.6 6.17

PCB 30 16 8 50 NA NA 0.657 1.02 1.58 0.288 0.002285 0.0118 0.0256 0.00762 0.002285 0.515 1.58 0.556

PCB 31 16 16 100 NA NA 6.48 508 1340 523 NA NA NA NA 6.48 508 1340 523

PCB 34 16 15 94 NA NA 0.0729 2.82 6.17 2.53 0.1175 0.118 0.1175 NA 0.0729 2.66 6.17 2.54

PCB 35 16 16 100 NA NA 0.0785 2.12 6.26 2.14 NA NA NA NA 0.0785 2.12 6.26 2.14

PCB 36 16 5 31 NA NA 0.0343 0.117 0.158 0.049 0.00775 0.0449 0.07 0.0244 0.00775 0.0673 0.158 0.0471

PCB 37 16 16 100 NA NA 1.21 31.2 87.2 31.5 NA NA NA NA 1.21 31.2 87.2 31.5

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte

%

Detected

% Detected 

> HH RBCHH RBC
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Table 5-1a.  Summary of Results for Mussel Composites from Site Areas

Total # # Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte

%

Detected

% Detected 

> HH RBCHH RBC

PCB Congeners (pg/g ww) (continued)

PCB 38 16 16 100 NA NA 0.526 2.83 7.24 2.34 NA NA NA NA 0.526 2.83 7.24 2.34

PCB 39 16 10 62 NA NA 0.0478 0.211 0.415 0.125 0.00725 0.0486 0.115 0.0378 0.00725 0.15 0.415 0.128

PCB 40 16 16 100 NA NA 1.29 20.3 49.9 18.9 NA NA NA NA 1.29 20.3 49.9 18.9

PCB 41/64/71/ 72 16 16 100 NA NA 12.1 139 343 124 NA NA NA NA 12.1 139 343 124

PCB 42/59 16 16 100 NA NA 4.49 52.2 129 47.3 NA NA NA NA 4.49 52.2 129 47.3

PCB 43/49 16 16 100 NA NA 19 193 473 170 NA NA NA NA 19 193 473 170

PCB 44 16 16 100 NA NA 6.22 172 442 168 NA NA NA NA 6.22 172 442 168

PCB 45 16 16 100 NA NA 1.75 54.9 134 55.2 NA NA NA NA 1.75 54.9 134 55.2

PCB 46 16 16 100 NA NA 0.661 19.2 47.4 19.3 NA NA NA NA 0.661 19.2 47.4 19.3

PCB 47 16 16 100 NA NA 8.79 64.4 147 48.9 NA NA NA NA 8.79 64.4 147 48.9

PCB 48/75 16 16 100 NA NA 2.76 51.7 132 50.3 NA NA NA NA 2.76 51.7 132 50.3

PCB 50 16 16 100 NA NA 0.0612 1.48 3.59 1.44 NA NA NA NA 0.0612 1.48 3.59 1.44

PCB 51 16 16 100 NA NA 0.879 16.9 41 15.5 NA NA NA NA 0.879 16.9 41 15.5

PCB 52/69 16 16 100 NA NA 26.1 289 714 265 NA NA NA NA 26.1 289 714 265

PCB 53 16 16 100 NA NA 2.05 54.4 128 52.7 NA NA NA NA 2.05 54.4 128 52.7

PCB 54 16 15 94 NA NA 0.158 1.54 3.49 1.3 0.02505 0.0251 0.02505 NA 0.02505 1.44 3.49 1.31

PCB 55 16 16 100 NA NA 0.178 1.44 3.17 1.18 NA NA NA NA 0.178 1.44 3.17 1.18

PCB 56/60 16 16 100 NA NA 3.44 32.4 84 27.2 NA NA NA NA 3.44 32.4 84 27.2

PCB 57 16 15 94 NA NA 0.116 0.782 1.73 0.573 0.1165 0.117 0.1165 NA 0.116 0.74 1.73 0.578

PCB 58 16 14 88 NA NA 0.0462 0.203 0.395 0.11 0.01565 0.0371 0.0585 0.0303 0.01565 0.182 0.395 0.117

PCB 61/70 16 16 100 NA NA 9.37 92 240 79.6 NA NA NA NA 9.37 92 240 79.6

PCB 62 16 8 50 NA NA 0.147 0.194 0.255 0.0406 0.004645 0.0264 0.055 0.0205 0.004645 0.11 0.255 0.0918

PCB 63 16 16 100 NA NA 0.627 4.41 10.9 3.51 NA NA NA NA 0.627 4.41 10.9 3.51

PCB 65 16 8 50 NA NA 0.27 0.356 0.532 0.0832 0.004915 0.028 0.0585 0.0217 0.004915 0.192 0.532 0.179

PCB 66/76 16 16 100 NA NA 8.96 63.3 159 49 NA NA NA NA 8.96 63.3 159 49

PCB 67 16 16 100 NA NA 0.253 3.25 8.86 2.97 NA NA NA NA 0.253 3.25 8.86 2.97

PCB 68 16 16 100 NA NA 0.241 0.696 1.13 0.262 NA NA NA NA 0.241 0.696 1.13 0.262

PCB 73 16 5 31 NA NA 0.171 0.361 0.51 0.13 0.004545 0.0303 0.066 0.0219 0.004545 0.134 0.51 0.173

PCB 74 16 16 100 NA NA 5.19 47.2 124 40.3 NA NA NA NA 5.19 47.2 124 40.3

PCB 77 16 15 94 NA NA 0.449 1.21 4.08 0.918 0.1155 0.116 0.1155 NA 0.1155 1.14 4.08 0.928

PCB 78 16 1 6 NA NA 0.0526 0.0526 0.0526 NA 0.00496 0.0343 0.061 0.0191 0.00496 0.0355 0.061 0.019

PCB 79 16 16 100 NA NA 0.351 1.02 1.56 0.466 NA NA NA NA 0.351 1.02 1.56 0.466

PCB 80 16 0 0 NA NA NA NA NA NA 0.004245 0.03 0.064 0.0182 0.004245 0.03 0.064 0.0182

PCB 81 16 16 100 NA NA 0.0761 0.386 1.88 0.427 NA NA NA NA 0.0761 0.386 1.88 0.427

PCB 82 16 16 100 NA NA 1.03 3.85 8.47 2.19 NA NA NA NA 1.03 3.85 8.47 2.19

PCB 83 16 4 25 NA NA 0.0585 0.0673 0.0855 0.0125 0.002495 0.0253 0.0515 0.0172 0.002495 0.0358 0.0855 0.0245

PCB 84/92 16 16 100 NA NA 6.47 35.7 82.7 26.7 NA NA NA NA 6.47 35.7 82.7 26.7

PCB 85/116 16 16 100 NA NA 2.67 8.05 15.8 3.95 NA NA NA NA 2.67 8.05 15.8 3.95

PCB 86 16 10 62 NA NA 0.0989 0.568 1.07 0.29 0.004255 0.0226 0.0665 0.0221 0.004255 0.364 1.07 0.354

PCB 87/117/125 16 16 100 NA NA 4.67 18.4 39.5 11.1 NA NA NA NA 4.67 18.4 39.5 11.1

PCB 88/91 16 16 100 NA NA 2.77 16.4 36.4 12 NA NA NA NA 2.77 16.4 36.4 12

PCB 89 16 14 88 NA NA 0.126 1.25 2.67 0.915 0.116 0.121 0.126 0.00707 0.116 1.11 2.67 0.935

PCB 90/101 16 16 100 NA NA 17.2 74.4 167 49 NA NA NA NA 17.2 74.4 167 49

PCB 93 16 0 0 NA NA NA NA NA NA 0.003725 0.0425 0.085 0.0257 0.003725 0.0425 0.085 0.0257

PCB 94 16 16 100 NA NA 0.133 0.841 1.84 0.639 NA NA NA NA 0.133 0.841 1.84 0.639

PCB 95/98/102 16 16 100 NA NA 12.3 92.6 214 76.8 NA NA NA NA 12.3 92.6 214 76.8

PCB 96 16 15 94 NA NA 0.156 2.15 4.57 1.86 0.103 0.103 0.103 NA 0.103 2.02 4.57 1.87

PCB 97 16 16 100 NA NA 3.53 14.9 33.1 9.38 NA NA NA NA 3.53 14.9 33.1 9.38

PCB 100 16 16 100 NA NA 0.506 1.3 2.11 0.44 NA NA NA NA 0.506 1.3 2.11 0.44

PCB 99 16 16 100 NA NA 9.2 34.1 70.1 18.8 NA NA NA NA 9.2 34.1 70.1 18.8

PCB 103 16 16 100 NA NA 0.411 1.39 2.65 0.732 NA NA NA NA 0.411 1.39 2.65 0.732

PCB 104 16 12 75 NA NA 0.0353 0.0742 0.0994 0.019 0.007 0.0298 0.0525 0.0193 0.007 0.0631 0.0994 0.0271

PCB 105 16 16 100 NA NA 3.46 6.29 13.7 2.38 NA NA NA NA 3.46 6.29 13.7 2.38

PCB 106/118 16 16 100 NA NA 9.48 19.5 32.3 6.48 NA NA NA NA 9.48 19.5 32.3 6.48

PCB 107/109 16 16 100 NA NA 0.866 1.83 2.99 0.606 NA NA NA NA 0.866 1.83 2.99 0.606

PCB 108/112 16 16 100 NA NA 0.616 2.6 5.49 1.61 NA NA NA NA 0.616 2.6 5.49 1.61

PCB 110 16 16 100 NA NA 13.4 38.9 77.3 18.9 NA NA NA NA 13.4 38.9 77.3 18.9

PCB 111/115 16 13 81 NA NA 0.394 1.2 2.65 0.669 0.00228 0.0756 0.215 0.121 0.00228 0.99 2.65 0.752
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Table 5-1a.  Summary of Results for Mussel Composites from Site Areas

Total # # Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte

%

Detected

% Detected 

> HH RBCHH RBC

PCB Congeners (pg/g ww) (continued)

PCB 113 16 0 0 NA NA NA NA NA NA 0.002835 0.031 0.0595 0.0188 0.002835 0.031 0.0595 0.0188

PCB 114 16 16 100 NA NA 0.282 0.744 2.68 0.57 NA NA NA NA 0.282 0.744 2.68 0.57

PCB 119 16 16 100 NA NA 0.456 1.37 2.54 0.548 NA NA NA NA 0.456 1.37 2.54 0.548

PCB 120 16 10 62 NA NA 0.127 0.181 0.243 0.0386 0.0021 0.0107 0.03015 0.00986 0.0021 0.117 0.243 0.0904

PCB 121 16 0 0 NA NA NA NA NA NA 0.00232 0.0264 0.053 0.016 0.00232 0.0264 0.053 0.016

PCB 122 16 14 88 NA NA 0.134 0.214 0.458 0.0917 0.03125 0.0734 0.1155 0.0596 0.03125 0.196 0.458 0.0991

PCB 123 16 16 100 NA NA 0.195 0.608 3.66 0.825 NA NA NA NA 0.195 0.608 3.66 0.825

PCB 124 16 15 94 NA NA 0.553 1.17 2.02 0.413 0.2285 0.229 0.2285 NA 0.2285 1.11 2.02 0.464

PCB 126 16 15 94 NA NA 0.0904 0.217 1.26 0.29 0.0535 0.0535 0.0535 NA 0.0535 0.207 1.26 0.283

PCB 127 16 0 0 NA NA NA NA NA NA 0.01445 0.0671 0.1605 0.0537 0.01445 0.0671 0.1605 0.0537

PCB 128/162 16 16 100 NA NA 1.78 3.07 6.38 1.07 NA NA NA NA 1.78 3.07 6.38 1.07

PCB 129 16 16 100 NA NA 0.448 0.904 1.87 0.316 NA NA NA NA 0.448 0.904 1.87 0.316

PCB 130 16 16 100 NA NA 1.11 1.93 4.4 0.737 NA NA NA NA 1.11 1.93 4.4 0.737

PCB 131/133 16 16 100 NA NA 0.709 1.17 2.02 0.323 NA NA NA NA 0.709 1.17 2.02 0.323

PCB 132/161 16 16 100 NA NA 3.73 6.66 12 2.01 NA NA NA NA 3.73 6.66 12 2.01

PCB 134/143 16 16 100 NA NA 0.977 1.91 3.19 0.677 NA NA NA NA 0.977 1.91 3.19 0.677

PCB 135 16 16 100 NA NA 2.3 5.58 8.66 1.83 NA NA NA NA 2.3 5.58 8.66 1.83

PCB 136 16 16 100 NA NA 2.17 7.45 14 4.21 NA NA NA NA 2.17 7.45 14 4.21

PCB 138/163/164 16 16 100 NA NA 16.7 28.3 60.2 9.94 NA NA NA NA 16.7 28.3 60.2 9.94

PCB 137 16 16 100 NA NA 0.652 1.15 1.88 0.32 NA NA NA NA 0.652 1.15 1.88 0.32

PCB 139/149 16 16 100 NA NA 13.2 28.2 42.9 8.11 NA NA NA NA 13.2 28.2 42.9 8.11

PCB 140 16 12 75 NA NA 0.153 0.235 0.441 0.0732 0.0435 0.0899 0.1405 0.04 0.0435 0.199 0.441 0.092

PCB 141 16 16 100 NA NA 2.57 4.98 10.2 1.7 NA NA NA NA 2.57 4.98 10.2 1.7

PCB 142 16 2 12 NA NA 0.0198 0.0249 0.03 0.00721 0.0087 0.0377 0.0805 0.024 0.0087 0.0361 0.0805 0.0229

PCB 144 16 15 94 NA NA 0.939 2.04 3.52 0.76 0.373 0.373 0.373 NA 0.373 1.94 3.52 0.845

PCB 145 16 5 31 NA NA 0.0573 0.0734 0.0904 0.0143 0.002895 0.0264 0.055 0.0184 0.002895 0.0411 0.0904 0.028

PCB 146/165 16 16 100 NA NA 3.79 5.99 11.7 1.89 NA NA NA NA 3.79 5.99 11.7 1.89

PCB 147 16 15 94 NA NA 0.587 1.21 1.83 0.348 0.805 0.805 0.805 NA 0.587 1.19 1.83 0.351

PCB 148 16 7 44 NA NA 0.0782 0.12 0.17 0.0326 0.003825 0.0269 0.054 0.0189 0.003825 0.0676 0.17 0.0537

PCB 150 16 11 69 NA NA 0.0853 0.168 0.259 0.0661 0.0101 0.0577 0.0995 0.0351 0.0101 0.133 0.259 0.0777

PCB 151 16 16 100 NA NA 4.75 10.7 16.5 3.45 NA NA NA NA 4.75 10.7 16.5 3.45

PCB 152 16 10 62 NA NA 0.0594 0.146 0.234 0.0578 0.002785 0.0234 0.053 0.0192 0.002785 0.1 0.234 0.0769

PCB 153 16 16 100 NA NA 21.7 35.5 67.1 10.9 NA NA NA NA 21.7 35.5 67.1 10.9

PCB 154 16 15 94 NA NA 0.499 1.08 1.51 0.252 0.423 0.423 0.423 NA 0.423 1.04 1.51 0.293

PCB 155 16 12 75 NA NA 0.0607 0.118 0.239 0.0493 0.0283 0.0451 0.057 0.0124 0.0283 0.0997 0.239 0.0536

PCB 156 16 16 100 NA NA 0.884 1.78 3.82 0.648 NA NA NA NA 0.884 1.78 3.82 0.648

PCB 157 16 16 100 NA NA 0.274 0.519 1.32 0.234 NA NA NA NA 0.274 0.519 1.32 0.234

PCB 158/160 16 16 100 NA NA 1.31 2.36 4.53 0.756 NA NA NA NA 1.31 2.36 4.53 0.756

PCB 159 16 4 25 NA NA 0.426 0.556 0.646 0.0943 0.00905 0.0279 0.04985 0.0129 0.00905 0.16 0.646 0.24

PCB 166 16 14 88 NA NA 0.0607 0.107 0.231 0.0407 0.0215 0.0343 0.047 0.018 0.0215 0.0976 0.231 0.0455

PCB 167 16 16 100 NA NA 0.683 1.22 2.4 0.41 NA NA NA NA 0.683 1.22 2.4 0.41

PCB 168 16 7 44 NA NA 0.0473 0.0807 0.165 0.0461 0.00545 0.0182 0.0494 0.0141 0.00545 0.0456 0.165 0.0445

PCB 169 16 15 94 NA NA 0.0363 0.086 0.147 0.0316 0.01445 0.0145 0.01445 NA 0.01445 0.0816 0.147 0.0353

PCB 170 16 16 100 NA NA 3.37 6.12 11.4 1.93 NA NA NA NA 3.37 6.12 11.4 1.93

PCB 171 16 16 100 NA NA 1.03 1.88 3.3 0.527 NA NA NA NA 1.03 1.88 3.3 0.527

PCB 172 16 16 100 NA NA 0.984 1.84 3.51 0.605 NA NA NA NA 0.984 1.84 3.51 0.605

PCB 173 16 15 94 NA NA 0.119 0.184 0.353 0.0565 0.0225 0.0225 0.0225 NA 0.0225 0.174 0.353 0.0679

PCB 174 16 16 100 NA NA 5.29 9.84 19.9 3.3 NA NA NA NA 5.29 9.84 19.9 3.3

PCB 175 16 15 94 NA NA 0.293 0.449 0.75 0.113 0.099 0.099 0.099 NA 0.099 0.427 0.75 0.14

PCB 176 16 16 100 NA NA 0.658 1.24 2.13 0.343 NA NA NA NA 0.658 1.24 2.13 0.343

PCB 177 16 16 100 NA NA 3.86 6.55 13.5 2.36 NA NA NA NA 3.86 6.55 13.5 2.36

PCB 178 16 16 100 NA NA 1.66 3.12 5.77 0.938 NA NA NA NA 1.66 3.12 5.77 0.938

PCB 179 16 16 100 NA NA 2.83 5.69 10.8 1.83 NA NA NA NA 2.83 5.69 10.8 1.83

PCB 180 16 16 100 NA NA 12.1 22.9 40 6.97 NA NA NA NA 12.1 22.9 40 6.97

PCB 181 16 0 0 NA NA NA NA NA NA 0.00316 0.0195 0.0308 0.00812 0.00316 0.0195 0.0308 0.00812

PCB 182/187 16 16 100 NA NA 9.06 16.9 30.3 4.94 NA NA NA NA 9.06 16.9 30.3 4.94

PCB 183 16 16 100 NA NA 2.51 4.91 7.53 1.25 NA NA NA NA 2.51 4.91 7.53 1.25

PCB 184 16 14 88 NA NA 0.0859 0.184 0.441 0.0866 0.01015 0.0308 0.0515 0.0292 0.01015 0.165 0.441 0.0964
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Table 5-1a.  Summary of Results for Mussel Composites from Site Areas

Total # # Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte

%

Detected

% Detected 

> HH RBCHH RBC

PCB Congeners (pg/g ww) (continued)

PCB 185 16 15 94 NA NA 0.771 1.22 2.46 0.392 0.2805 0.281 0.2805 NA 0.2805 1.16 2.46 0.445

PCB 186 16 0 0 NA NA NA NA NA NA 0.002485 0.0145 0.02295 0.00598 0.002485 0.0145 0.02295 0.00598

PCB 188 16 10 62 NA NA 0.0476 0.0665 0.0914 0.0149 0.00248 0.0171 0.03545 0.0125 0.00248 0.048 0.0914 0.0282

PCB 189 16 16 100 NA NA 0.185 0.302 0.485 0.0877 NA NA NA NA 0.185 0.302 0.485 0.0877

PCB 190 16 16 100 NA NA 0.729 1.45 2.6 0.423 NA NA NA NA 0.729 1.45 2.6 0.423

PCB 191 16 15 94 NA NA 0.186 0.306 0.463 0.0705 0.094 0.094 0.094 NA 0.094 0.293 0.463 0.0864

PCB 192 16 0 0 NA NA NA NA NA NA 0.002475 0.0153 0.02415 0.00636 0.002475 0.0153 0.02415 0.00636

PCB 193 16 16 100 NA NA 0.673 1.28 2.39 0.391 NA NA NA NA 0.673 1.28 2.39 0.391

PCB 194 16 16 100 NA NA 3.5 5.69 9.11 1.76 NA NA NA NA 3.5 5.69 9.11 1.76

PCB 195 16 16 100 NA NA 1.33 2.21 3.63 0.654 NA NA NA NA 1.33 2.21 3.63 0.654

PCB 196/203 16 16 100 NA NA 3.8 7.69 13.2 2.62 NA NA NA NA 3.8 7.69 13.2 2.62

PCB 197 16 15 94 NA NA 0.141 0.257 0.477 0.084 0.1055 0.106 0.1055 NA 0.1055 0.247 0.477 0.0895

PCB 198 16 15 94 NA NA 0.194 0.333 0.64 0.118 0.082 0.082 0.082 NA 0.082 0.317 0.64 0.13

PCB 199 16 16 100 NA NA 5.18 10.1 19.7 4.11 NA NA NA NA 5.18 10.1 19.7 4.11

PCB 200 16 14 88 NA NA 0.405 0.76 1.5 0.263 0.406 0.481 0.555 0.105 0.405 0.725 1.5 0.264

PCB 201 16 16 100 NA NA 0.543 0.977 1.79 0.336 NA NA NA NA 0.543 0.977 1.79 0.336

PCB 202 16 16 100 NA NA 1.59 2.87 5.67 1.09 NA NA NA NA 1.59 2.87 5.67 1.09

PCB 204 16 2 12 NA NA 0.0193 0.0299 0.0404 0.0149 0.0087 0.0246 0.03975 0.0112 0.0087 0.0253 0.0404 0.0113

PCB 205 16 16 100 NA NA 0.197 0.318 0.485 0.0801 NA NA NA NA 0.197 0.318 0.485 0.0801

PCB 206 16 16 100 NA NA 2.79 4.68 7.87 1.62 NA NA NA NA 2.79 4.68 7.87 1.62

PCB 207 16 16 100 NA NA 0.244 0.419 0.64 0.123 NA NA NA NA 0.244 0.419 0.64 0.123

PCB 208 16 16 100 NA NA 0.911 1.71 3.07 0.631 NA NA NA NA 0.911 1.71 3.07 0.631

Decachlorobiphenyl 16 16 100 NA NA 0.925 2.06 3.77 0.912 NA NA NA NA 0.925 2.06 3.77 0.912

Total PCB congeners, 1/2 DL 16 16 100 NA NA 479 6530 16100 6150 NA NA NA NA 479 6530 16100 6150

Total PCB congeners, 0 DL 16 16 100 NA NA 478 6530 16100 6150 NA NA NA NA 478 6530 16100 6150

PCB TEQ, mammal, 1/2 DL 16 16 100 0.0024 100 0.00769 0.0241 0.133 0.0294 NA NA NA NA 0.00769 0.0241 0.133 0.0294

PCB TEQ, mammal, 0 DL 16 16 100 0.0024 94 0.00234 0.0235 0.133 0.0297 NA NA NA NA 0.00234 0.0235 0.133 0.0297

Monochlorobiphenyl homologs 16 13 81 NA NA 0.0976 193 429 166 0.0291 0.0527 0.068 0.0207 0.0291 157 429 168

Dichlorobiphenyl homologs 16 16 100 NA NA 5.71 1350 3580 1430 NA NA NA NA 5.71 1350 3580 1430

Trichlorobiphenyl homologs 16 16 100 NA NA 39 3110 8860 3230 NA NA NA NA 39 3110 8860 3230

Tetrachlorobiphenyl homologs 16 16 100 NA NA 124 1380 3420 1240 NA NA NA NA 124 1380 3420 1240

Pentachlorobiphenyl homologs 16 16 100 NA NA 90.8 380 819 240 NA NA NA NA 90.8 380 819 240

Hexachlorobiphenyl homologs 16 16 100 NA NA 81.6 154 272 43.5 NA NA NA NA 81.6 154 272 43.5

Heptachlorobiphenyl homologs 16 16 100 NA NA 45.2 86.2 158 26 NA NA NA NA 45.2 86.2 158 26

Octachlorobiphenyl homologs 16 16 100 NA NA 16.8 31.1 56 10.8 NA NA NA NA 16.8 31.1 56 10.8

Nonachlorobiphenyl homologs 16 16 100 NA NA 4.03 6.81 11.6 2.36 NA NA NA NA 4.03 6.81 11.6 2.36

Decachlorobiphenyl homologs 16 16 100 NA NA 0.925 2.06 3.77 0.912 NA NA NA NA 0.925 2.06 3.77 0.912

Dioxins/Furans (pg/g ww)

1,2,3,4,6,7,8-Heptachlorodibenzodioxin 15 3 20 NA NA 0.0758 0.132 0.187 0.0556 0.02775 0.0655 0.2415 0.0628 0.02775 0.0788 0.2415 0.0655

1,2,3,4,6,7,8-Heptachlorodibenzofuran 15 1 7 NA NA 0.18 0.18 0.18 NA 0.0059 0.0261 0.082 0.0205 0.0059 0.0363 0.18 0.0444

1,2,3,4,7,8,9-Heptachlorodibenzofuran 15 0 0 NA NA NA NA NA NA 0.0066 0.0311 0.081 0.0195 0.0066 0.0311 0.081 0.0195

1,2,3,4,7,8-Hexachlorodibenzodioxin 15 0 0 NA NA NA NA NA NA 0.02035 0.0514 0.1405 0.0341 0.02035 0.0514 0.1405 0.0341

1,2,3,4,7,8-Hexachlorodibenzofuran 15 0 0 NA NA NA NA NA NA 0.0054 0.0211 0.063 0.0154 0.0054 0.0211 0.063 0.0154

1,2,3,6,7,8-Hexachlorodibenzodioxin 15 0 0 NA NA NA NA NA NA 0.0198 0.0528 0.1425 0.034 0.0198 0.0528 0.1425 0.034

1,2,3,6,7,8-Hexachlorodibenzofuran 15 0 0 NA NA NA NA NA NA 0.0053 0.0209 0.0635 0.0156 0.0053 0.0209 0.0635 0.0156

1,2,3,7,8,9-Hexachlorodibenzodioxin 15 1 7 NA NA 0.183 0.183 0.183 NA 0.0198 0.0547 0.149 0.0371 0.0198 0.0633 0.183 0.0488

1,2,3,7,8,9-Hexachlorodibenzofuran 15 1 7 NA NA 0.0665 0.0665 0.0665 NA 0.0077 0.0303 0.094 0.0228 0.0077 0.0328 0.094 0.0239

1,2,3,7,8-Pentachlorodibenzodioxin 15 0 0 NA NA NA NA NA NA 0.0087 0.0396 0.0795 0.0166 0.0087 0.0396 0.0795 0.0166

1,2,3,7,8-Pentachlorodibenzofuran 15 0 0 NA NA NA NA NA NA 0.0058 0.0379 0.108 0.0256 0.0058 0.0379 0.108 0.0256

2,3,4,6,7,8-Hexachlorodibenzofuran 15 0 0 NA NA NA NA NA NA 0.00595 0.023 0.072 0.0176 0.00595 0.023 0.072 0.0176

2,3,4,7,8-Pentachlorodibenzofuran 15 0 0 NA NA NA NA NA NA 0.00505 0.0385 0.111 0.0267 0.00505 0.0385 0.111 0.0267

2,3,7,8-Tetrachlorodibenzodioxin 15 0 0 NA NA NA NA NA NA 0.00498 0.0236 0.071 0.016 0.00498 0.0236 0.071 0.016

2,3,7,8-Tetrachlorodibenzofuran 15 0 0 NA NA NA NA NA NA 0.0071 0.0319 0.0875 0.0234 0.0071 0.0319 0.0875 0.0234

Dioxin TEQ, mammal, 1/2 DL 15 12 80 0.0024 100 0.0255 0.0984 0.221 0.0448 0.0425 0.074 0.1285 0.0474 0.0255 0.0935 0.221 0.0448

Dioxin TEQ, mammal, 0 DL 15 12 80 0.0024 17 0.0000291 0.00243 0.0201 0.00566 0 0 0 0 0 0.00194 0.0201 0.00511

Total TEQ, mammal, 1/2 DL 15 15 100 NA NA 0.0374 0.132 0.269 0.0621 NA NA NA NA 0.0374 0.132 0.269 0.0621

Total TEQ, mammal, 0 DL 15 15 100 NA NA 0.00248 0.0252 0.133 0.0305 NA NA NA NA 0.00248 0.0252 0.133 0.0305
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Table 5-1a.  Summary of Results for Mussel Composites from Site Areas

Total # # Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte

%

Detected

% Detected 

> HH RBCHH RBC

Dioxins/Furans (pg/g ww) (continued)

Tetrachlorodibenzodioxin (Total) 15 2 13 NA NA 0.0256 0.109 0.192 0.118 0.01255 0.0253 0.071 0.0163 0.01255 0.0364 0.192 0.0456

Tetrachlorodibenzofuran (Total) 15 1 7 NA NA 0.102 0.102 0.102 NA 0.0071 0.0339 0.0875 0.0237 0.0071 0.0384 0.102 0.0288

Pentachlorodibenzodioxin (Total) 15 0 0 NA NA NA NA NA NA 0.0087 0.0453 0.105 0.0254 0.0087 0.0453 0.105 0.0254

Pentachlorodibenzofuran (Total) 15 0 0 NA NA NA NA NA NA 0.0054 0.0382 0.1095 0.0261 0.0054 0.0382 0.1095 0.0261

Hexachlorodibenzodioxin (Total) 15 1 7 NA NA 1.17 1.17 1.17 NA 0.02 0.0538 0.144 0.0356 0.02 0.128 1.17 0.29

Hexachlorodibenzofuran (Total) 15 1 7 NA NA 0.0665 0.0665 0.0665 NA 0.00605 0.0241 0.0725 0.018 0.00605 0.0269 0.0725 0.0205

Heptachlorodibenzodioxin (Total) 15 7 47 NA NA 0.0968 0.15 0.187 0.0297 0.02775 0.0728 0.2415 0.0762 0.02775 0.109 0.2415 0.0697

Heptachlorodibenzofuran (Total) 15 2 13 NA NA 0.0298 0.167 0.305 0.195 0.01365 0.0302 0.081 0.0199 0.01365 0.0485 0.305 0.0733

Octachlorodibenzodioxin 15 9 60 NA NA 0.346 0.649 1.12 0.284 0.184 0.237 0.2845 0.0401 0.184 0.484 1.12 0.301

Octachlorodibenzofuran 15 1 7 NA NA 0.0971 0.0971 0.0971 NA 0.0186 0.0701 0.2245 0.0594 0.0186 0.0719 0.2245 0.0577

Notes:

Field split results were averaged with the parent sample result.

As reflected in the total count of results, there was insufficient mass to analyze for PCB congeners in two site area mussel samples and for dioxins/furans in three site area mussel samples.

Three significant figures were applied to the mean and standard deviation (SD). 
a  

Summary statistics were calculated using half the method detection limit (MDL) for non-detected inorganic results (including methyl mercury) and half the estimated detection limit (EDL) for non-detected organic results. 
b  

For non-detected results, the minimum value is half the MDL for inorganic results and half the EDL for organic results.

DL - detection limit

HH RBC - human health risk-based concentration

NA - not applicable

PCB - polychlorinated biphenyl

TEQ - toxic equivalents

5 of 5



 



Upper Columbia River
Macroinvertebrate Tissue Study Data Summary Report March 2018

Table 5-1b.  Summary of Results for Mussel Composites from Reference Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Metals/Metalloids (mg/kg ww except mercury and methyl mercury)

Aluminum 6 6 100 17 83 5.29 56.3 128 44.4 NA NA NA NA 5.29 56.3 128 44.4

Antimony 6 0 0 0.0069 NA NA NA NA NA 0.001 0.00167 0.0025 0.000606 0.001 0.00167 0.0025 0.000606

Arsenic 6 6 100 0.0024 100 0.605 0.813 0.98 0.131 NA NA NA NA 0.605 0.813 0.98 0.131

Barium 6 6 100 3.4 100 21.3 25.3 27.4 2.35 NA NA NA NA 21.3 25.3 27.4 2.35

Beryllium 6 6 100 0.034 0 0.002 0.00417 0.0069 0.00173 NA NA NA NA 0.002 0.00417 0.0069 0.00173

Cadmium 6 6 100 0.017 100 0.0463 0.0722 0.107 0.0216 NA NA NA NA 0.0463 0.0722 0.107 0.0216

Calcium 6 6 100 NA NA 2370 3090 3830 510 NA NA NA NA 2370 3090 3830 510

Chromium 6 6 100 26 0 0.193 0.556 0.937 0.274 NA NA NA NA 0.193 0.556 0.937 0.274

Cobalt 6 6 100 0.0051 100 0.0593 0.0837 0.125 0.0242 NA NA NA NA 0.0593 0.0837 0.125 0.0242

Copper 6 6 100 0.69 83 0.638 1.13 1.56 0.306 NA NA NA NA 0.638 1.13 1.56 0.306

Inorganic arsenic 6 6 100 0.0024 100 0.0254 0.0427 0.0714 0.0163 NA NA NA NA 0.0254 0.0427 0.0714 0.0163

Iron 6 6 100 12 100 156 185 221 23.5 NA NA NA NA 156 185 221 23.5

Lead 6 6 100 NA NA 0.0595 0.0777 0.103 0.0167 NA NA NA NA 0.0595 0.0777 0.103 0.0167

Magnesium 6 6 100 NA NA 96.5 163 202 43.4 NA NA NA NA 96.5 163 202 43.4

Manganese 6 6 100 2.4 100 236 274 313 34.1 NA NA NA NA 236 274 313 34.1

Mercury (µg/kg ww) 6 6 100 NA NA 21.3 37.4 46.3 8.92 NA NA NA NA 21.3 37.4 46.3 8.92

Methyl mercury (µg/kg ww) 6 6 100 1.7 100 5.2 22.9 35 10.4 NA NA NA NA 5.2 22.9 35 10.4

Nickel 6 6 100 0.34 50 0.127 0.277 0.419 0.108 NA NA NA NA 0.127 0.277 0.419 0.108

Potassium 6 6 100 NA NA 168 213 272 37.3 NA NA NA NA 168 213 272 37.3

Selenium 6 6 100 0.086 100 0.37 0.455 0.55 0.0764 NA NA NA NA 0.37 0.455 0.55 0.0764

Silver 6 6 100 0.086 0 0.0389 0.0551 0.0718 0.0109 NA NA NA NA 0.0389 0.0551 0.0718 0.0109

Sodium 6 6 100 NA NA 251 281 309 20.2 NA NA NA NA 251 281 309 20.2

Thallium 6 2 33 0.00017 100 0.0006 0.00065 0.0007 0.0000707 0.0002 0.0003 0.0005 0.000141 0.0002 0.000417 0.0007 0.000214

Vanadium 6 6 100 0.086 83 0.0485 0.172 0.34 0.104 NA NA NA NA 0.0485 0.172 0.34 0.104

Zinc 6 6 100 5.1 100 10.7 13.5 17.6 2.71 NA NA NA NA 10.7 13.5 17.6 2.71

Conventional Parameters (% ww)

Lipids 6 6 100 NA NA 0.422 0.834 1.37 0.338 NA NA NA NA 0.422 0.834 1.37 0.338

Total solids 6 6 100 NA NA 8.44 11.7 15.1 2.62 NA NA NA NA 8.44 11.7 15.1 2.62

PCB Congeners (pg/g ww)

PCB 1 6 4 67 NA NA 0.0825 0.15 0.266 0.0809 0.01265 0.0131 0.0135 0.000601 0.01265 0.104 0.266 0.0944

PCB 2 6 1 17 NA NA 0.0446 0.0446 0.0446 NA 0.0109 0.0285 0.0429 0.0152 0.0109 0.0312 0.0446 0.0151

PCB 3 6 3 50 NA NA 0.0923 0.102 0.117 0.0133 0.0129 0.0595 0.102 0.0447 0.0129 0.0806 0.117 0.0375

PCB 4/10 6 4 67 NA NA 0.442 0.51 0.563 0.053 0.0555 0.0938 0.132 0.0541 0.0555 0.371 0.563 0.22

PCB 5/8 6 6 100 NA NA 1.68 2.35 2.57 0.34 NA NA NA NA 1.68 2.35 2.57 0.34

PCB 6 6 5 83 NA NA 0.832 0.933 0.981 0.0586 0.105 0.105 0.105 NA 0.105 0.795 0.981 0.342

PCB 7/9 6 0 0 NA NA NA NA NA NA 0.03405 0.0907 0.13 0.0423 0.03405 0.0907 0.13 0.0423

PCB 11 6 4 67 NA NA 4.64 6.05 7.63 1.36 2.265 2.63 2.995 0.516 2.265 4.91 7.63 2.07

PCB 12/13 6 3 50 NA NA 0.481 0.491 0.512 0.0179 0.0985 0.19 0.2415 0.0793 0.0985 0.341 0.512 0.173

PCB 14 6 0 0 NA NA NA NA NA NA 0.0285 0.0396 0.087 0.0233 0.0285 0.0396 0.087 0.0233

PCB 15 6 6 100 NA NA 1.31 1.68 2 0.289 NA NA NA NA 1.31 1.68 2 0.289

PCB 16/32 6 6 100 NA NA 6.93 7.82 9.04 0.833 NA NA NA NA 6.93 7.82 9.04 0.833

PCB 17 6 6 100 NA NA 3.9 4.47 5.29 0.503 NA NA NA NA 3.9 4.47 5.29 0.503

PCB 18 6 6 100 NA NA 8.49 9.23 10.5 0.824 NA NA NA NA 8.49 9.23 10.5 0.824

PCB 19 6 6 100 NA NA 0.602 0.751 0.836 0.0867 NA NA NA NA 0.602 0.751 0.836 0.0867

PCB 20/21/33 6 6 100 NA NA 4.09 7.57 10 2.03 NA NA NA NA 4.09 7.57 10 2.03

PCB 22 6 6 100 NA NA 3.39 6.11 7.71 1.58 NA NA NA NA 3.39 6.11 7.71 1.58

PCB 23 6 2 33 NA NA 0.0364 0.0369 0.0373 0.000636 0.02115 0.0328 0.038 0.00784 0.02115 0.0341 0.038 0.00643

PCB 24/27 6 6 100 NA NA 1.07 1.2 1.42 0.13 NA NA NA NA 1.07 1.2 1.42 0.13

PCB 25 6 6 100 NA NA 2.62 5.03 6.77 1.42 NA NA NA NA 2.62 5.03 6.77 1.42

PCB 26 6 6 100 NA NA 3.79 7.52 9.76 2.09 NA NA NA NA 3.79 7.52 9.76 2.09

PCB 28 6 6 100 NA NA 12.6 25.9 35 7.55 NA NA NA NA 12.6 25.9 35 7.55

PCB 29 6 5 83 NA NA 0.0932 0.109 0.131 0.0138 0.0204 0.0204 0.0204 NA 0.0204 0.0944 0.131 0.0383

PCB 30 6 0 0 NA NA NA NA NA NA 0.00565 0.0132 0.0243 0.00766 0.00565 0.0132 0.0243 0.00766

PCB 31 6 6 100 NA NA 10.4 21.8 28.9 6.44 NA NA NA NA 10.4 21.8 28.9 6.44

PCB 34 6 6 100 NA NA 0.116 0.241 0.331 0.0747 NA NA NA NA 0.116 0.241 0.331 0.0747

PCB 35 6 5 83 NA NA 0.143 0.169 0.218 0.0296 0.02845 0.0285 0.02845 NA 0.02845 0.146 0.218 0.0632

PCB 36 6 1 17 NA NA 0.0463 0.0463 0.0463 NA 0.01095 0.0301 0.0389 0.0117 0.01095 0.0328 0.0463 0.0124

PCB 37 6 6 100 NA NA 0.743 1.7 2.17 0.525 NA NA NA NA 0.743 1.7 2.17 0.525

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte HH RBC

% Detected 

> HH RBC
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Table 5-1b.  Summary of Results for Mussel Composites from Reference Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte HH RBC

% Detected 

> HH RBC

PCB Congeners (pg/g ww) (continued)

PCB 38 6 6 100 NA NA 0.528 0.974 1.83 0.492 NA NA NA NA 0.528 0.974 1.83 0.492

PCB 39 6 2 33 NA NA 0.0519 0.0565 0.061 0.00643 0.0252 0.0325 0.0362 0.00515 0.0252 0.0405 0.061 0.0133

PCB 40 6 6 100 NA NA 1.49 2.24 2.86 0.535 NA NA NA NA 1.49 2.24 2.86 0.535

PCB 41/64/71/ 72 6 6 100 NA NA 14.1 20.1 24.7 4.35 NA NA NA NA 14.1 20.1 24.7 4.35

PCB 42/59 6 6 100 NA NA 4.65 7.11 8.83 1.69 NA NA NA NA 4.65 7.11 8.83 1.69

PCB 43/49 6 6 100 NA NA 22.7 32.4 39.8 6.7 NA NA NA NA 22.7 32.4 39.8 6.7

PCB 44 6 6 100 NA NA 6.03 15.8 23.8 7.37 NA NA NA NA 6.03 15.8 23.8 7.37

PCB 45 6 6 100 NA NA 1.76 2.7 3.3 0.589 NA NA NA NA 1.76 2.7 3.3 0.589

PCB 46 6 6 100 NA NA 0.64 0.926 1.1 0.166 NA NA NA NA 0.64 0.926 1.1 0.166

PCB 47 6 6 100 NA NA 12.6 17.9 21.4 3.44 NA NA NA NA 12.6 17.9 21.4 3.44

PCB 48/75 6 6 100 NA NA 2.75 3.96 4.98 0.792 NA NA NA NA 2.75 3.96 4.98 0.792

PCB 50 6 3 50 NA NA 0.107 0.14 0.183 0.039 0.015 0.0342 0.052 0.0185 0.015 0.0871 0.183 0.0641

PCB 51 6 6 100 NA NA 1.41 2.15 2.64 0.45 NA NA NA NA 1.41 2.15 2.64 0.45

PCB 52/69 6 6 100 NA NA 25.3 37.1 48.4 8.3 NA NA NA NA 25.3 37.1 48.4 8.3

PCB 53 6 6 100 NA NA 3.12 4.53 5.4 0.828 NA NA NA NA 3.12 4.53 5.4 0.828

PCB 54 6 4 67 NA NA 0.109 0.165 0.206 0.0407 0.079 0.0875 0.096 0.012 0.079 0.139 0.206 0.0512

PCB 55 6 5 83 NA NA 0.192 0.283 0.406 0.086 0.1 0.1 0.1 NA 0.1 0.252 0.406 0.107

PCB 56/60 6 6 100 NA NA 5.04 7.11 9.37 1.65 NA NA NA NA 5.04 7.11 9.37 1.65

PCB 57 6 6 100 NA NA 0.169 0.208 0.249 0.0343 NA NA NA NA 0.169 0.208 0.249 0.0343

PCB 58 6 4 67 NA NA 0.0498 0.0892 0.114 0.0288 0.043 0.0478 0.0525 0.00672 0.043 0.0754 0.114 0.0311

PCB 61/70 6 6 100 NA NA 13.3 18.8 26.4 4.99 NA NA NA NA 13.3 18.8 26.4 4.99

PCB 62 6 0 0 NA NA NA NA NA NA 0.0088 0.0221 0.0373 0.0133 0.0088 0.0221 0.0373 0.0133

PCB 63 6 6 100 NA NA 0.857 1.2 1.48 0.235 NA NA NA NA 0.857 1.2 1.48 0.235

PCB 65 6 0 0 NA NA NA NA NA NA 0.0093 0.0233 0.03945 0.014 0.0093 0.0233 0.03945 0.014

PCB 66/76 6 6 100 NA NA 12.1 17.5 23.2 4.17 NA NA NA NA 12.1 17.5 23.2 4.17

PCB 67 6 6 100 NA NA 0.388 0.474 0.574 0.0642 NA NA NA NA 0.388 0.474 0.574 0.0642

PCB 68 6 6 100 NA NA 0.292 0.416 0.491 0.068 NA NA NA NA 0.292 0.416 0.491 0.068

PCB 73 6 4 67 NA NA 0.102 0.164 0.231 0.054 0.00925 0.0109 0.0125 0.0023 0.00925 0.113 0.231 0.0896

PCB 74 6 6 100 NA NA 7.82 10.4 13 2.15 NA NA NA NA 7.82 10.4 13 2.15

PCB 77 6 6 100 NA NA 0.347 0.502 0.659 0.131 NA NA NA NA 0.347 0.502 0.659 0.131

PCB 78 6 0 0 NA NA NA NA NA NA 0.0079 0.0209 0.03635 0.0122 0.0079 0.0209 0.03635 0.0122

PCB 79 6 6 100 NA NA 0.334 0.484 0.859 0.201 NA NA NA NA 0.334 0.484 0.859 0.201

PCB 80 6 0 0 NA NA NA NA NA NA 0.00695 0.0179 0.03135 0.0105 0.00695 0.0179 0.03135 0.0105

PCB 81 6 5 83 NA NA 0.0868 0.133 0.239 0.0679 0.0545 0.0545 0.0545 NA 0.0545 0.12 0.239 0.0687

PCB 82 6 5 83 NA NA 1.15 1.74 2.9 0.715 0.725 0.725 0.725 NA 0.725 1.57 2.9 0.762

PCB 83 6 0 0 NA NA NA NA NA NA 0.0071 0.0311 0.0575 0.0238 0.0071 0.0311 0.0575 0.0238

PCB 84/92 6 6 100 NA NA 6.52 9.47 17 3.82 NA NA NA NA 6.52 9.47 17 3.82

PCB 85/116 6 6 100 NA NA 2.76 3.89 5.51 1.03 NA NA NA NA 2.76 3.89 5.51 1.03

PCB 86 6 1 17 NA NA 0.0951 0.0951 0.0951 NA 0.0121 0.0442 0.0915 0.0382 0.0121 0.0526 0.0951 0.04

PCB 87/117/125 6 6 100 NA NA 4.96 7.32 13.5 3.17 NA NA NA NA 4.96 7.32 13.5 3.17

PCB 88/91 6 6 100 NA NA 3.22 4.32 6.45 1.18 NA NA NA NA 3.22 4.32 6.45 1.18

PCB 89 6 5 83 NA NA 0.0978 0.208 0.285 0.0709 0.0925 0.0925 0.0925 NA 0.0925 0.189 0.285 0.079

PCB 90/101 6 6 100 NA NA 18.1 26.2 45.9 10.2 NA NA NA NA 18.1 26.2 45.9 10.2

PCB 93 6 0 0 NA NA NA NA NA NA 0.0108 0.0466 0.085 0.0359 0.0108 0.0466 0.085 0.0359

PCB 94 6 6 100 NA NA 0.144 0.211 0.317 0.0627 NA NA NA NA 0.144 0.211 0.317 0.0627

PCB 95/98/102 6 6 100 NA NA 12.3 17.9 32.4 7.41 NA NA NA NA 12.3 17.9 32.4 7.41

PCB 96 6 4 67 NA NA 0.178 0.228 0.288 0.0485 0.076 0.084 0.092 0.0113 0.076 0.18 0.288 0.0836

PCB 97 6 6 100 NA NA 3.76 5.58 10.1 2.32 NA NA NA NA 3.76 5.58 10.1 2.32

PCB 100 6 5 83 NA NA 0.708 0.879 1.06 0.145 0.37 0.37 0.37 NA 0.37 0.795 1.06 0.245

PCB 99 6 6 100 NA NA 10.9 14.8 21.3 3.97 NA NA NA NA 10.9 14.8 21.3 3.97

PCB 103 6 6 100 NA NA 0.51 0.589 0.72 0.0936 NA NA NA NA 0.51 0.589 0.72 0.0936

PCB 104 6 1 17 NA NA 0.075 0.075 0.075 NA 0.0067 0.0285 0.053 0.021 0.0067 0.0362 0.075 0.0267

PCB 105 6 6 100 NA NA 3.02 4.34 6.83 1.55 NA NA NA NA 3.02 4.34 6.83 1.55

PCB 106/118 6 6 100 NA NA 8.44 13.1 21.8 4.83 NA NA NA NA 8.44 13.1 21.8 4.83

PCB 107/109 6 6 100 NA NA 0.811 1.11 1.65 0.32 NA NA NA NA 0.811 1.11 1.65 0.32

PCB 108/112 6 5 83 NA NA 0.705 0.831 1.03 0.124 0.755 0.755 0.755 NA 0.705 0.818 1.03 0.115

PCB 110 6 6 100 NA NA 12.3 19.3 36.2 8.83 NA NA NA NA 12.3 19.3 36.2 8.83

PCB 111/115 6 5 83 NA NA 0.257 0.351 0.417 0.0612 0.01275 0.0128 0.01275 NA 0.01275 0.295 0.417 0.149
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Table 5-1b.  Summary of Results for Mussel Composites from Reference Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte HH RBC

% Detected 

> HH RBC

PCB Congeners (pg/g ww) (continued)

PCB 113 6 0 0 NA NA NA NA NA NA 0.00785 0.0341 0.063 0.026 0.00785 0.0341 0.063 0.026

PCB 114 6 5 83 NA NA 0.244 0.361 0.474 0.106 0.151 0.151 0.151 NA 0.151 0.326 0.474 0.128

PCB 119 6 6 100 NA NA 0.621 0.805 1.06 0.181 NA NA NA NA 0.621 0.805 1.06 0.181

PCB 120 6 2 33 NA NA 0.0658 0.0763 0.0867 0.0148 0.00595 0.0174 0.0452 0.0187 0.00595 0.037 0.0867 0.0343

PCB 121 6 0 0 NA NA NA NA NA NA 0.00675 0.029 0.053 0.0224 0.00675 0.029 0.053 0.0224

PCB 122 6 2 33 NA NA 0.0836 0.102 0.12 0.0257 0.0194 0.05 0.076 0.0285 0.0194 0.0673 0.12 0.0366

PCB 123 6 5 83 NA NA 0.183 0.29 0.459 0.102 0.0925 0.0925 0.0925 NA 0.0925 0.257 0.459 0.122

PCB 124 6 6 100 NA NA 0.427 0.649 1.24 0.31 NA NA NA NA 0.427 0.649 1.24 0.31

PCB 126 6 3 50 NA NA 0.0713 0.104 0.152 0.0427 0.0125 0.0387 0.081 0.037 0.0125 0.0712 0.152 0.0504

PCB 127 6 0 0 NA NA NA NA NA NA 0.0119 0.0408 0.085 0.0337 0.0119 0.0408 0.085 0.0337

PCB 128/162 6 6 100 NA NA 0.958 1.4 2.22 0.467 NA NA NA NA 0.958 1.4 2.22 0.467

PCB 129 6 6 100 NA NA 0.33 0.518 0.958 0.239 NA NA NA NA 0.33 0.518 0.958 0.239

PCB 130 6 5 83 NA NA 0.69 0.921 1.33 0.262 0.2935 0.294 0.2935 NA 0.2935 0.817 1.33 0.347

PCB 131/133 6 4 67 NA NA 0.453 0.598 0.732 0.15 0.19 0.221 0.251 0.0431 0.19 0.472 0.732 0.228

PCB 132/161 6 5 83 NA NA 2.12 3.63 6.23 1.68 1.13 1.13 1.13 NA 1.13 3.22 6.23 1.81

PCB 134/143 6 6 100 NA NA 0.545 0.897 1.68 0.408 NA NA NA NA 0.545 0.897 1.68 0.408

PCB 135 6 6 100 NA NA 1.62 2.59 4.99 1.27 NA NA NA NA 1.62 2.59 4.99 1.27

PCB 136 6 6 100 NA NA 1.37 1.98 3.42 0.738 NA NA NA NA 1.37 1.98 3.42 0.738

PCB 138/163/164 6 6 100 NA NA 10.4 14.3 21.5 4.45 NA NA NA NA 10.4 14.3 21.5 4.45

PCB 137 6 5 83 NA NA 0.441 0.699 1.1 0.273 0.202 0.202 0.202 NA 0.202 0.616 1.1 0.318

PCB 139/149 6 6 100 NA NA 8.97 13.9 23.6 5.33 NA NA NA NA 8.97 13.9 23.6 5.33

PCB 140 6 1 17 NA NA 0.168 0.168 0.168 NA 0.03035 0.0627 0.1205 0.0396 0.03035 0.0802 0.168 0.0557

PCB 141 6 6 100 NA NA 1.69 2.36 3.79 0.856 NA NA NA NA 1.69 2.36 3.79 0.856

PCB 142 6 0 0 NA NA NA NA NA NA 0.01165 0.0346 0.06 0.0239 0.01165 0.0346 0.06 0.0239

PCB 144 6 5 83 NA NA 0.323 0.459 0.66 0.129 0.1515 0.152 0.1515 NA 0.1515 0.408 0.66 0.171

PCB 145 6 0 0 NA NA NA NA NA NA 0.0083 0.039 0.0895 0.0299 0.0083 0.039 0.0895 0.0299

PCB 146/165 6 6 100 NA NA 2.45 3.4 4.72 1.02 NA NA NA NA 2.45 3.4 4.72 1.02

PCB 147 6 6 100 NA NA 0.523 0.8 1.26 0.268 NA NA NA NA 0.523 0.8 1.26 0.268

PCB 148 6 1 17 NA NA 0.0908 0.0908 0.0908 NA 0.011 0.0446 0.1185 0.0422 0.011 0.0523 0.1185 0.0422

PCB 150 6 3 50 NA NA 0.0479 0.0688 0.089 0.0206 0.02205 0.0497 0.0875 0.0339 0.02205 0.0593 0.089 0.0271

PCB 151 6 6 100 NA NA 3.4 4.78 7.39 1.46 NA NA NA NA 3.4 4.78 7.39 1.46

PCB 152 6 2 33 NA NA 0.0336 0.043 0.0524 0.0133 0.017 0.0444 0.0865 0.0322 0.017 0.044 0.0865 0.0256

PCB 153 6 6 100 NA NA 13.3 18.1 25.4 5.05 NA NA NA NA 13.3 18.1 25.4 5.05

PCB 154 6 6 100 NA NA 0.596 0.73 0.901 0.137 NA NA NA NA 0.596 0.73 0.901 0.137

PCB 155 6 3 50 NA NA 0.0663 0.101 0.15 0.0435 0.0206 0.0473 0.082 0.0315 0.0206 0.0743 0.15 0.045

PCB 156 6 5 83 NA NA 0.431 0.564 0.811 0.161 0.2685 0.269 0.2685 NA 0.2685 0.515 0.811 0.188

PCB 157 6 6 100 NA NA 0.144 0.218 0.351 0.0783 NA NA NA NA 0.144 0.218 0.351 0.0783

PCB 158/160 6 4 67 NA NA 0.567 0.673 0.912 0.162 0.2235 0.23 0.2365 0.00919 0.2235 0.525 0.912 0.261

PCB 159 6 2 33 NA NA 0.125 0.135 0.145 0.0141 0.03145 0.0457 0.085 0.0262 0.03145 0.0754 0.145 0.0508

PCB 166 6 3 50 NA NA 0.0478 0.083 0.143 0.0522 0.02 0.0306 0.0372 0.00925 0.02 0.0568 0.143 0.0442

PCB 167 6 6 100 NA NA 0.337 0.52 0.853 0.207 NA NA NA NA 0.337 0.52 0.853 0.207

PCB 168 6 1 17 NA NA 0.0817 0.0817 0.0817 NA 0.00735 0.0192 0.03755 0.0153 0.00735 0.0296 0.0817 0.029

PCB 169 6 6 100 NA NA 0.105 0.146 0.208 0.0367 NA NA NA NA 0.105 0.146 0.208 0.0367

PCB 170 6 6 100 NA NA 0.698 0.916 1.1 0.178 NA NA NA NA 0.698 0.916 1.1 0.178

PCB 171 6 6 100 NA NA 0.225 0.283 0.338 0.0439 NA NA NA NA 0.225 0.283 0.338 0.0439

PCB 172 6 6 100 NA NA 0.328 0.456 0.644 0.118 NA NA NA NA 0.328 0.456 0.644 0.118

PCB 173 6 0 0 NA NA NA NA NA NA 0.0136 0.0273 0.046 0.0135 0.0136 0.0273 0.046 0.0135

PCB 174 6 6 100 NA NA 2.61 3.37 4.37 0.756 NA NA NA NA 2.61 3.37 4.37 0.756

PCB 175 6 3 50 NA NA 0.0614 0.0669 0.072 0.00531 0.0155 0.0282 0.0389 0.0118 0.0155 0.0475 0.072 0.0227

PCB 176 6 6 100 NA NA 0.124 0.199 0.257 0.0436 NA NA NA NA 0.124 0.199 0.257 0.0436

PCB 177 6 6 100 NA NA 0.983 1.37 1.85 0.314 NA NA NA NA 0.983 1.37 1.85 0.314

PCB 178 6 6 100 NA NA 1.01 1.31 1.55 0.25 NA NA NA NA 1.01 1.31 1.55 0.25

PCB 179 6 6 100 NA NA 1.53 2.03 2.7 0.455 NA NA NA NA 1.53 2.03 2.7 0.455

PCB 180 6 6 100 NA NA 2.41 3.14 3.84 0.565 NA NA NA NA 2.41 3.14 3.84 0.565

PCB 181 6 0 0 NA NA NA NA NA NA 0.01135 0.0228 0.03835 0.0113 0.01135 0.0228 0.03835 0.0113

PCB 182/187 6 6 100 NA NA 4.03 5.54 7.1 1.31 NA NA NA NA 4.03 5.54 7.1 1.31

PCB 183 6 5 83 NA NA 0.652 0.801 1.05 0.15 0.3755 0.376 0.3755 NA 0.3755 0.73 1.05 0.219

PCB 184 6 0 0 NA NA NA NA NA NA 0.0084 0.0185 0.031 0.00945 0.0084 0.0185 0.031 0.00945
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Table 5-1b.  Summary of Results for Mussel Composites from Reference Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte HH RBC

% Detected 

> HH RBC

PCB Congeners (pg/g ww) (continued)

PCB 185 6 6 100 NA NA 0.284 0.371 0.441 0.0752 NA NA NA NA 0.284 0.371 0.441 0.0752

PCB 186 6 0 0 NA NA NA NA NA NA 0.00775 0.017 0.02855 0.00869 0.00775 0.017 0.02855 0.00869

PCB 188 6 1 17 NA NA 0.0694 0.0694 0.0694 NA 0.0065 0.017 0.0295 0.0112 0.0065 0.0258 0.0694 0.0236

PCB 189 6 3 50 NA NA 0.0281 0.0341 0.0373 0.0052 0.0161 0.0209 0.02675 0.00539 0.0161 0.0275 0.0373 0.00863

PCB 190 6 5 83 NA NA 0.309 0.377 0.488 0.0728 0.1335 0.134 0.1335 NA 0.1335 0.337 0.488 0.119

PCB 191 6 0 0 NA NA NA NA NA NA 0.00835 0.0168 0.02825 0.00831 0.00835 0.0168 0.02825 0.00831

PCB 192 6 0 0 NA NA NA NA NA NA 0.0089 0.0179 0.03005 0.00884 0.0089 0.0179 0.03005 0.00884

PCB 193 6 6 100 NA NA 0.312 0.426 0.527 0.0865 NA NA NA NA 0.312 0.426 0.527 0.0865

PCB 194 6 6 100 NA NA 0.364 0.527 0.653 0.118 NA NA NA NA 0.364 0.527 0.653 0.118

PCB 195 6 4 67 NA NA 0.164 0.218 0.267 0.0437 0.0985 0.101 0.103 0.00318 0.0985 0.179 0.267 0.0695

PCB 196/203 6 5 83 NA NA 0.427 0.681 0.911 0.231 0.312 0.312 0.312 NA 0.312 0.62 0.911 0.255

PCB 197 6 1 17 NA NA 0.0244 0.0244 0.0244 NA 0.0159 0.0347 0.0715 0.0222 0.0159 0.0329 0.0715 0.0203

PCB 198 6 2 33 NA NA 0.0785 0.0958 0.113 0.0244 0.01015 0.0396 0.1045 0.0438 0.01015 0.0583 0.113 0.046

PCB 199 6 6 100 NA NA 2.24 3.45 4.45 0.923 NA NA NA NA 2.24 3.45 4.45 0.923

PCB 200 6 4 67 NA NA 0.173 0.228 0.316 0.0682 0.0805 0.111 0.142 0.0435 0.0805 0.189 0.316 0.0824

PCB 201 6 2 33 NA NA 0.103 0.12 0.136 0.0233 0.0181 0.0375 0.062 0.0182 0.0181 0.0648 0.136 0.0458

PCB 202 6 6 100 NA NA 1.16 1.61 2.01 0.344 NA NA NA NA 1.16 1.61 2.01 0.344

PCB 204 6 0 0 NA NA NA NA NA NA 0.0069 0.0319 0.0805 0.0274 0.0069 0.0319 0.0805 0.0274

PCB 205 6 4 67 NA NA 0.0432 0.0547 0.0783 0.0161 0.02315 0.027 0.0308 0.00541 0.02315 0.0454 0.0783 0.0191

PCB 206 6 6 100 NA NA 0.297 0.715 1.32 0.359 NA NA NA NA 0.297 0.715 1.32 0.359

PCB 207 6 0 0 NA NA NA NA NA NA 0.00382 0.011 0.0221 0.00736 0.00382 0.011 0.0221 0.00736

PCB 208 6 6 100 NA NA 0.236 0.492 0.829 0.203 NA NA NA NA 0.236 0.492 0.829 0.203

Decachlorobiphenyl 6 6 100 NA NA 0.107 0.273 0.655 0.206 NA NA NA NA 0.107 0.273 0.655 0.206

Total PCB congeners, 1/2 DL 6 6 100 NA NA 375 538 736 127 NA NA NA NA 375 538 736 127

Total PCB congeners, 0 DL 6 6 100 NA NA 368 534 733 129 NA NA NA NA 368 534 733 129

PCB TEQ, mammal, 1/2 DL 6 6 100 0.0024 100 0.00644 0.0118 0.0209 0.00575 NA NA NA NA 0.00644 0.0118 0.0209 0.00575

PCB TEQ, mammal, 0 DL 6 6 100 0.0024 100 0.00417 0.00961 0.0209 0.00698 NA NA NA NA 0.00417 0.00961 0.0209 0.00698

Monochlorobiphenyl homologs 6 5 83 NA NA 0.0923 0.18 0.266 0.0691 0.03955 0.0396 0.03955 NA 0.03955 0.157 0.266 0.0843

Dichlorobiphenyl homologs 6 6 100 NA NA 7.52 11 12.8 1.82 NA NA NA NA 7.52 11 12.8 1.82

Trichlorobiphenyl homologs 6 6 100 NA NA 59.6 100 129 23.4 NA NA NA NA 59.6 100 129 23.4

Tetrachlorobiphenyl homologs 6 6 100 NA NA 138 205 259 46.3 NA NA NA NA 138 205 259 46.3

Pentachlorobiphenyl homologs 6 6 100 NA NA 93 133 228 49.8 NA NA NA NA 93 133 228 49.8

Hexachlorobiphenyl homologs 6 6 100 NA NA 51.8 72.8 115 25.2 NA NA NA NA 51.8 72.8 115 25.2

Heptachlorobiphenyl homologs 6 6 100 NA NA 15.5 20.3 25.9 4.43 NA NA NA NA 15.5 20.3 25.9 4.43

Octachlorobiphenyl homologs 6 6 100 NA NA 4.33 6.54 8.26 1.63 NA NA NA NA 4.33 6.54 8.26 1.63

Nonachlorobiphenyl homologs 6 6 100 NA NA 0.267 1.16 2.15 0.632 NA NA NA NA 0.267 1.16 2.15 0.632

Decachlorobiphenyl homologs 6 6 100 NA NA 0.107 0.273 0.655 0.206 NA NA NA NA 0.107 0.273 0.655 0.206

Dioxins/Furans (pg/g ww)

1,2,3,4,6,7,8-Heptachlorodibenzodioxin 5 1 20 NA NA 0.303 0.303 0.303 NA 0.04885 0.114 0.2035 0.0675 0.04885 0.152 0.303 0.103

1,2,3,4,6,7,8-Heptachlorodibenzofuran 5 1 20 NA NA 0.162 0.162 0.162 NA 0.01555 0.0445 0.072 0.0252 0.01555 0.068 0.162 0.0569

1,2,3,4,7,8,9-Heptachlorodibenzofuran 5 0 0 NA NA NA NA NA NA 0.02065 0.0526 0.0925 0.0281 0.02065 0.0526 0.0925 0.0281

1,2,3,4,7,8-Hexachlorodibenzodioxin 5 0 0 NA NA NA NA NA NA 0.0555 0.0965 0.1455 0.0365 0.0555 0.0965 0.1455 0.0365

1,2,3,4,7,8-Hexachlorodibenzofuran 5 0 0 NA NA NA NA NA NA 0.01685 0.0421 0.0735 0.0248 0.01685 0.0421 0.0735 0.0248

1,2,3,6,7,8-Hexachlorodibenzodioxin 5 0 0 NA NA NA NA NA NA 0.0585 0.0965 0.1405 0.0308 0.0585 0.0965 0.1405 0.0308

1,2,3,6,7,8-Hexachlorodibenzofuran 5 0 0 NA NA NA NA NA NA 0.0167 0.0433 0.078 0.0263 0.0167 0.0433 0.078 0.0263

1,2,3,7,8,9-Hexachlorodibenzodioxin 5 0 0 NA NA NA NA NA NA 0.06 0.101 0.139 0.032 0.06 0.101 0.139 0.032

1,2,3,7,8,9-Hexachlorodibenzofuran 5 0 0 NA NA NA NA NA NA 0.02625 0.0581 0.1015 0.0352 0.02625 0.0581 0.1015 0.0352

1,2,3,7,8-Pentachlorodibenzodioxin 5 0 0 NA NA NA NA NA NA 0.0395 0.0518 0.0705 0.0153 0.0395 0.0518 0.0705 0.0153

1,2,3,7,8-Pentachlorodibenzofuran 5 0 0 NA NA NA NA NA NA 0.02045 0.052 0.0995 0.0335 0.02045 0.052 0.0995 0.0335

2,3,4,6,7,8-Hexachlorodibenzofuran 5 0 0 NA NA NA NA NA NA 0.0189 0.0479 0.089 0.0314 0.0189 0.0479 0.089 0.0314

2,3,4,7,8-Pentachlorodibenzofuran 5 0 0 NA NA NA NA NA NA 0.0235 0.0547 0.1065 0.0355 0.0235 0.0547 0.1065 0.0355

2,3,7,8-Tetrachlorodibenzodioxin 5 0 0 NA NA NA NA NA NA 0.01965 0.0314 0.04475 0.0124 0.01965 0.0314 0.04475 0.0124

2,3,7,8-Tetrachlorodibenzofuran 5 0 0 NA NA NA NA NA NA 0.0323 0.0497 0.083 0.0223 0.0323 0.0497 0.083 0.0223

Dioxin TEQ, mammal, 1/2 DL 5 2 40 0.0024 100 0.104 0.112 0.119 0.0106 0.058 0.0942 0.1195 0.0321 0.058 0.101 0.1195 0.0252

Dioxin TEQ, mammal, 0 DL 5 2 40 0.0024 50 0.000273 0.00278 0.00529 0.00355 0 0 0 0 0 0.00111 0.00529 0.00234

Total TEQ, mammal, 1/2 DL 5 5 100 NA NA 0.11 0.175 0.249 0.067 NA NA NA NA 0.11 0.175 0.249 0.067

Total TEQ, mammal, 0 DL 5 5 100 NA NA 0.00444 0.00953 0.0262 0.00939 NA NA NA NA 0.00444 0.00953 0.0262 0.00939
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Table 5-1b.  Summary of Results for Mussel Composites from Reference Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte HH RBC

% Detected 

> HH RBC

Dioxins/Furans (pg/g ww) (continued)

Tetrachlorodibenzodioxin (Total) 5 0 0 NA NA NA NA NA NA 0.01965 0.0314 0.04475 0.0124 0.01965 0.0314 0.04475 0.0124

Tetrachlorodibenzofuran (Total) 5 0 0 NA NA NA NA NA NA 0.03105 0.0561 0.083 0.0218 0.03105 0.0561 0.083 0.0218

Pentachlorodibenzodioxin (Total) 5 0 0 NA NA NA NA NA NA 0.0395 0.0518 0.0705 0.0153 0.0395 0.0518 0.0705 0.0153

Pentachlorodibenzofuran (Total) 5 0 0 NA NA NA NA NA NA 0.0219 0.0532 0.1025 0.0342 0.0219 0.0532 0.1025 0.0342

Hexachlorodibenzodioxin (Total) 5 0 0 NA NA NA NA NA NA 0.058 0.098 0.1415 0.0328 0.058 0.098 0.1415 0.0328

Hexachlorodibenzofuran (Total) 5 0 0 NA NA NA NA NA NA 0.01935 0.0474 0.085 0.0292 0.01935 0.0474 0.085 0.0292

Heptachlorodibenzodioxin (Total) 5 1 20 NA NA 0.699 0.699 0.699 NA 0.078 0.137 0.2035 0.0518 0.078 0.249 0.699 0.255

Heptachlorodibenzofuran (Total) 5 1 20 NA NA 0.365 0.365 0.365 NA 0.0179 0.0496 0.0815 0.0282 0.0179 0.113 0.365 0.143

Octachlorodibenzodioxin 5 2 40 NA NA 0.911 1.41 1.9 0.699 0.175 0.276 0.448 0.15 0.175 0.728 1.9 0.718

Octachlorodibenzofuran 5 1 20 NA NA 0.217 0.217 0.217 NA 0.0535 0.121 0.212 0.0735 0.0535 0.14 0.217 0.0768

Notes:

Field split results were averaged with the parent sample result.

As reflected in the total count of results, there was insufficient mass to analyze for dioxins/furans in one reference area mussel sample.

Three significant figures were applied to the mean and standard deviation (SD). 
a  

Summary statistics were calculated using half the method detection limit (MDL) for non-detected inorganic results (including methyl mercury) and half the estimated detection limit (EDL) for non-detected organic results. 
b  

For non-detected results, the minimum value is half the MDL for inorganic results and half the EDL for organic results.

DL - detection limit

HH RBC - human health risk-based concentration

NA - not applicable

PCB - polychlorinated biphenyl

TEQ - toxic equivalents
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Table 5-2a.  Summary of Results for Measured and Calculated Crayfish Whole-Body Composites from Site Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Measured and Calculated Whole-Body Composites

Metals/Metalloids (mg/kg ww except mercury)

Aluminum 30 30 100 22.7 132 356 81.6 NA NA NA NA 22.7 132 356 81.6

Antimony 30 7 23 0.016 0.0405 0.0859 0.0237 0.0029 0.00568 0.0109 0.0019 0.0029 0.0138 0.0859 0.0185

Arsenic 30 30 100 0.19 0.355 0.69 0.106 NA NA NA NA 0.19 0.355 0.69 0.106

Barium 30 30 100 21.2 65.8 136 25.6 NA NA NA NA 21.2 65.8 136 25.6

Beryllium 30 29 97 0.000957 0.00492 0.0127 0.00253 0.0008 0.0008 0.0008 NA 0.0008 0.00478 0.0127 0.0026

Cadmium 30 30 100 0.141 0.334 0.592 0.131 NA NA NA NA 0.141 0.334 0.592 0.131

Calcium 30 30 100 29800 43900 58300 7910 NA NA NA NA 29800 43900 58300 7910

Chromium 30 30 100 0.177 1.01 2.34 0.512 NA NA NA NA 0.177 1.01 2.34 0.512

Cobalt 30 30 100 0.0576 0.154 0.268 0.0562 NA NA NA NA 0.0576 0.154 0.268 0.0562

Copper 30 30 100 21.3 37.7 59 10 NA NA NA NA 21.3 37.7 59 10

Iron 30 30 100 52.1 143 308 63.3 NA NA NA NA 52.1 143 308 63.3

Lead 30 30 100 0.175 0.48 1.64 0.325 NA NA NA NA 0.175 0.48 1.64 0.325

Magnesium 30 30 100 394 676 936 150 NA NA NA NA 394 676 936 150

Manganese 30 30 100 9.53 30.8 76 16.6 NA NA NA NA 9.53 30.8 76 16.6

Mercury (µg/kg ww) 30 30 100 12.6 23.7 43.1 7.91 NA NA NA NA 12.6 23.7 43.1 7.91

Nickel 30 30 100 0.219 0.656 1.2 0.247 NA NA NA NA 0.219 0.656 1.2 0.247

Potassium 30 30 100 1540 1980 2700 276 NA NA NA NA 1540 1980 2700 276

Selenium 30 30 100 0.187 0.281 0.4 0.0579 NA NA NA NA 0.187 0.281 0.4 0.0579

Silver 30 30 100 0.0417 0.0935 0.13 0.0222 NA NA NA NA 0.0417 0.0935 0.13 0.0222

Sodium 30 30 100 1890 2150 2390 129 NA NA NA NA 1890 2150 2390 129

Thallium 30 30 100 0.0103 0.0188 0.0276 0.00407 NA NA NA NA 0.0103 0.0188 0.0276 0.00407

Vanadium 30 30 100 0.0854 0.345 0.696 0.157 NA NA NA NA 0.0854 0.345 0.696 0.157

Zinc 30 30 100 17.6 23.3 30.2 3.22 NA NA NA NA 17.6 23.3 30.2 3.22

Conventional Parameters (% ww)

Total solids 30 30 100 21.7 30.3 35 2.78 NA NA NA NA 21.7 30.3 35 2.78

Aluminum 12 12 100 52.9 107 154 34.3 NA NA NA NA 52.9 107 154 34.3

Antimony 12 1 8 0.016 0.016 0.016 NA 0.0029 0.00485 0.008 0.00176 0.0029 0.00578 0.016 0.00363

Arsenic 12 12 100 0.25 0.386 0.69 0.132 NA NA NA NA 0.25 0.386 0.69 0.132

Barium 12 12 100 41 65.5 88.4 18.4 NA NA NA NA 41 65.5 88.4 18.4

Beryllium 12 12 100 0.0024 0.00432 0.0065 0.00123 NA NA NA NA 0.0024 0.00432 0.0065 0.00123

Cadmium 12 12 100 0.208 0.382 0.562 0.135 NA NA NA NA 0.208 0.382 0.562 0.135

Calcium 12 12 100 34800 41300 47500 4790 NA NA NA NA 34800 41300 47500 4790

Chromium 12 12 100 0.416 1.13 2.34 0.533 NA NA NA NA 0.416 1.13 2.34 0.533

Cobalt 12 12 100 0.0988 0.169 0.236 0.0498 NA NA NA NA 0.0988 0.169 0.236 0.0498

Copper 12 12 100 24 41.8 59 10.5 NA NA NA NA 24 41.8 59 10.5

Iron 12 12 100 82.6 147 250 50.2 NA NA NA NA 82.6 147 250 50.2

Lead 12 12 100 0.175 0.354 0.696 0.184 NA NA NA NA 0.175 0.354 0.696 0.184

Magnesium 12 12 100 500 611 711 65.1 NA NA NA NA 500 611 711 65.1

Manganese 12 12 100 15.9 27.3 76 17.8 NA NA NA NA 15.9 27.3 76 17.8

Mercury (µg/kg ww) 12 12 100 13.8 24.1 34.3 5.99 NA NA NA NA 13.8 24.1 34.3 5.99

Nickel 12 12 100 0.328 0.731 1.2 0.262 NA NA NA NA 0.328 0.731 1.2 0.262

Potassium 12 12 100 1950 2230 2700 217 NA NA NA NA 1950 2230 2700 217

Selenium 12 12 100 0.27 0.319 0.4 0.041 NA NA NA NA 0.27 0.319 0.4 0.041

Silver 12 12 100 0.0717 0.103 0.13 0.0212 NA NA NA NA 0.0717 0.103 0.13 0.0212

Sodium 12 12 100 2000 2160 2390 134 NA NA NA NA 2000 2160 2390 134

Thallium 12 12 100 0.012 0.0205 0.0276 0.0042 NA NA NA NA 0.012 0.0205 0.0276 0.0042

Vanadium 12 12 100 0.183 0.376 0.533 0.123 NA NA NA NA 0.183 0.376 0.533 0.123

Zinc 12 12 100 19.2 21.3 23.5 1.4 NA NA NA NA 19.2 21.3 23.5 1.4

Conventional Parameters (% ww)

Total solids 12 12 100 26 30.7 34.9 2.16 NA NA NA NA 26 30.7 34.9 2.16

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte

Measured Whole-Body Composites

Metals/Metalloids (mg/kg ww except mercury)
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Table 5-2a.  Summary of Results for Measured and Calculated Crayfish Whole-Body Composites from Site Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte

Aluminum 18 18 100 22.7 149 356 99.4 NA NA NA NA 22.7 149 356 99.4

Antimony 18 6 33 0.0198 0.0446 0.0859 0.0231 0.004245 0.00645 0.0109 0.00175 0.004245 0.0192 0.0859 0.0224

Arsenic 18 18 100 0.19 0.335 0.49 0.082 NA NA NA NA 0.19 0.335 0.49 0.082

Barium 18 18 100 21.2 66.1 136 30.1 NA NA NA NA 21.2 66.1 136 30.1

Beryllium 18 17 94 0.000957 0.00534 0.0127 0.00312 0.0008 0.0008 0.0008 0.0008 0.00509 0.0127 0.00321

Cadmium 18 18 100 0.141 0.302 0.592 0.122 NA NA NA NA 0.141 0.302 0.592 0.122

Calcium 18 18 100 29800 45600 58300 9170 NA NA NA NA 29800 45600 58300 9170

Chromium 18 18 100 0.177 0.929 1.99 0.496 NA NA NA NA 0.177 0.929 1.99 0.496

Cobalt 18 18 100 0.0576 0.144 0.268 0.0595 NA NA NA NA 0.0576 0.144 0.268 0.0595

Copper 18 18 100 21.3 34.9 53.5 8.98 NA NA NA NA 21.3 34.9 53.5 8.98

Iron 18 18 100 52.1 140 308 71.9 NA NA NA NA 52.1 140 308 71.9

Lead 18 18 100 0.204 0.564 1.64 0.374 NA NA NA NA 0.204 0.564 1.64 0.374

Magnesium 18 18 100 394 719 936 175 NA NA NA NA 394 719 936 175

Manganese 18 18 100 9.53 33.1 61.6 15.8 NA NA NA NA 9.53 33.1 61.6 15.8

Mercury (µg/kg ww) 18 18 100 12.6 23.5 43.1 9.12 NA NA NA NA 12.6 23.5 43.1 9.12

Nickel 18 18 100 0.219 0.605 1.06 0.229 NA NA NA NA 0.219 0.605 1.06 0.229

Potassium 18 18 100 1540 1800 2100 144 NA NA NA NA 1540 1800 2100 144

Selenium 18 18 100 0.187 0.256 0.372 0.0542 NA NA NA NA 0.187 0.256 0.372 0.0542

Silver 18 18 100 0.0417 0.0871 0.127 0.0211 NA NA NA NA 0.0417 0.0871 0.127 0.0211

Sodium 18 18 100 1890 2140 2360 128 NA NA NA NA 1890 2140 2360 128

Thallium 18 18 100 0.0103 0.0177 0.0232 0.0037 NA NA NA NA 0.0103 0.0177 0.0232 0.0037

Vanadium 18 18 100 0.0854 0.324 0.696 0.177 NA NA NA NA 0.0854 0.324 0.696 0.177

Zinc 18 18 100 17.6 24.7 30.2 3.37 NA NA NA NA 17.6 24.7 30.2 3.37

Conventional Parameters (% ww)

Total solids 18 18 100 21.7 30 35 3.15 NA NA NA NA 21.7 30 35 3.15

Notes:

Field split results were averaged with the parent sample result.

Three significant figures were applied to the mean and standard deviation (SD). 
a  

Summary statistics were calculated using half the method detection limit (MDL) for non-detected inorganic results. 
b 
For non-detected results, the minimum value is half the MDL.

NA - not applicable

Table includes measured and calculated whole-body crayfish data. Calculated whole-body concentrations in each composite sample are based on the relative weights and concentrations of the two crayfish tissue types in each sample (i.e., carapace and stomach, and 

the whole-body minus the carapace and stomach), as described in Appendix C.

Calculated Whole-Body Composites

Metals/Metalloids (mg/kg ww except mercury)
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Table 5-2b.  Summary of Results for Calculated Crayfish Whole-Body Composites from Reference Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Metals/Metalloids (mg/kg ww except mercury)

Aluminum 12 12 100 55.2 78 112 16.9 NA NA NA NA 55.2 78 112 16.9

Antimony 12 4 33 0.00347 0.00415 0.00512 0.000694 0.001115 0.00185 0.002775 0.000502 0.001115 0.00262 0.00512 0.00126

Arsenic 12 12 100 0.197 0.284 0.549 0.115 NA NA NA NA 0.197 0.284 0.549 0.115

Barium 12 12 100 22.9 83.1 143 54.3 NA NA NA NA 22.9 83.1 143 54.3

Beryllium 12 12 100 0.00234 0.00362 0.00499 0.000837 NA NA NA NA 0.00234 0.00362 0.00499 0.000837

Cadmium 12 12 100 0.0098 0.0226 0.0425 0.0109 NA NA NA NA 0.0098 0.0226 0.0425 0.0109

Calcium 12 12 100 34800 44400 53400 6450 NA NA NA NA 34800 44400 53400 6450

Chromium 12 12 100 0.12 0.718 1.73 0.557 NA NA NA NA 0.12 0.718 1.73 0.557

Cobalt 12 12 100 0.041 0.0935 0.178 0.04 NA NA NA NA 0.041 0.0935 0.178 0.04

Copper 12 12 100 13.6 22.1 32.2 6.11 NA NA NA NA 13.6 22.1 32.2 6.11

Iron 12 12 100 55.6 89.3 140 22.2 NA NA NA NA 55.6 89.3 140 22.2

Lead 12 12 100 0.0369 0.0687 0.164 0.0365 NA NA NA NA 0.0369 0.0687 0.164 0.0365

Magnesium 12 12 100 512 755 904 136 NA NA NA NA 512 755 904 136

Manganese 12 12 100 19.7 31.2 48.2 9.62 NA NA NA NA 19.7 31.2 48.2 9.62

Mercury (µg/kg ww) 12 12 100 23.5 39 74 15.5 NA NA NA NA 23.5 39 74 15.5

Nickel 12 12 100 0.0862 0.361 0.807 0.251 NA NA NA NA 0.0862 0.361 0.807 0.251

Potassium 12 12 100 1700 1940 2240 163 NA NA NA NA 1700 1940 2240 163

Selenium 12 12 100 0.122 0.194 0.297 0.0666 NA NA NA NA 0.122 0.194 0.297 0.0666

Silver 12 12 100 0.0761 0.103 0.142 0.0204 NA NA NA NA 0.0761 0.103 0.142 0.0204

Sodium 12 12 100 2100 2350 2640 157 NA NA NA NA 2100 2350 2640 157

Thallium 12 7 58 0.00095 0.00173 0.00257 0.000691 0.000755 0.000933 0.001075 0.000125 0.000755 0.0014 0.00257 0.00066

Vanadium 12 12 100 0.1 0.225 0.404 0.0946 NA NA NA NA 0.1 0.225 0.404 0.0946

Zinc 12 12 100 16.6 21.6 24.9 2.81 NA NA NA NA 16.6 21.6 24.9 2.81

Conventional Parameters (% ww)

Total solids 12 12 100 26.8 29.8 31.8 1.45 NA NA NA NA 26.8 29.8 31.8 1.45

Notes:

Field split results were averaged with the parent sample result.

Three significant figures were applied to the mean and standard deviation (SD). 
a  

Summary statistics were calculated using half the method detection limit (MDL) for non-detected inorganic results. 
b 

For non-detected results, the minimum value is half the MDL.

NA - not applicable

Calculated whole-body concentrations in each composite sample are based on the relative weights and concentrations of the two crayfish tissue types in each sample (i.e., carapace and stomach, and the whole-body minus the carapace and stomach), as described in 

Appendix C.

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte
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Table 5-3a.  Summary of Results for Crayfish Partial-Body Composites from Site Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Metals/Metalloids (mg/kg ww except mercury and methyl mercury)

Aluminum 18 18 100 17 100 21.6 127 270 79.7 NA NA NA NA 21.6 127 270 79.7

Antimony 18 6 33 0.0069 100 0.0195 0.0338 0.0612 0.0146 0.004 0.00621 0.011 0.00184 0.004 0.0154 0.0612 0.0156

Arsenic 18 18 100 0.0024 100 0.185 0.308 0.47 0.0705 NA NA NA NA 0.185 0.308 0.47 0.0705

Barium 18 18 100 3.4 100 19.4 61.3 126 28 NA NA NA NA 19.4 61.3 126 28

Beryllium 18 15 83 0.034 0 0.0018 0.00509 0.0099 0.00226 0.0008 0.0008 0.0008 0 0.0008 0.00438 0.0099 0.00263

Cadmium 18 18 100 0.017 100 0.126 0.299 0.557 0.123 NA NA NA NA 0.126 0.299 0.557 0.123

Calcium 18 18 100 NA NA 27300 42800 55700 9060 NA NA NA NA 27300 42800 55700 9060

Chromium 18 18 100 26 0 0.171 0.755 1.43 0.355 NA NA NA NA 0.171 0.755 1.43 0.355

Cobalt 18 18 100 0.0051 100 0.0577 0.128 0.208 0.0468 NA NA NA NA 0.0577 0.128 0.208 0.0468

Copper 18 18 100 0.69 100 21.9 35.7 55.3 9.54 NA NA NA NA 21.9 35.7 55.3 9.54

Inorganic arsenic 18 18 100 0.0024 100 0.0156 0.0637 0.154 0.0391 NA NA NA NA 0.0156 0.0637 0.154 0.0391

Iron 18 18 100 12 100 49.1 116 216 50.3 NA NA NA NA 49.1 116 216 50.3

Lead 18 18 100 NA NA 0.197 0.529 1.66 0.38 NA NA NA NA 0.197 0.529 1.66 0.38

Magnesium 18 18 100 NA NA 366 684 883 167 NA NA NA NA 366 684 883 167

Manganese 18 18 100 2.4 100 8.56 30.7 58.4 15.4 NA NA NA NA 8.56 30.7 58.4 15.4

Mercury (µg/kg ww) 18 18 100 NA NA 13.4 24.7 45.6 9.63 NA NA NA NA 13.4 24.7 45.6 9.63

Methyl mercury (µg/kg ww) 18 17 94 1.7 100 9.6 20.5 47.8 10.5 0.3 0.3 0.3 NA 0.3 19.4 47.8 11.3

Nickel 18 18 100 0.34 89 0.21 0.497 0.734 0.142 NA NA NA NA 0.21 0.497 0.734 0.142

Potassium 18 18 100 NA NA 1560 1840 2130 146 NA NA NA NA 1560 1840 2130 146

Selenium 18 18 100 0.086 100 0.19 0.25 0.34 0.0479 NA NA NA NA 0.19 0.25 0.34 0.0479

Silver 18 18 100 0.086 72 0.0428 0.089 0.132 0.0218 NA NA NA NA 0.0428 0.089 0.132 0.0218

Sodium 18 18 100 NA NA 1890 2120 2330 123 NA NA NA NA 1890 2120 2330 123

Thallium 18 18 100 0.00017 100 0.00995 0.0169 0.0222 0.00358 NA NA NA NA 0.00995 0.0169 0.0222 0.00358

Vanadium 18 18 100 0.086 94 0.08 0.272 0.517 0.136 NA NA NA NA 0.08 0.272 0.517 0.136

Zinc 18 18 100 5.1 100 18.3 25.4 31 3.47 NA NA NA NA 18.3 25.4 31 3.47

Conventional Parameters (% ww)

Lipids 18 18 100 NA NA 0.266 0.807 2.13 0.571 NA NA NA NA 0.266 0.807 2.13 0.571

Total solids 18 18 100 NA NA 20.9 29.1 33.3 3.08 NA NA NA NA 20.9 29.1 33.3 3.08

PCB Congeners (pg/g ww)

PCB 1 18 18 100 NA NA 0.084 49.9 287 97.4 NA NA NA NA 0.084 49.9 287 97.4

PCB 2 18 18 100 NA NA 0.0348 4.84 25.1 9.06 NA NA NA NA 0.0348 4.84 25.1 9.06

PCB 3 18 18 100 NA NA 0.0861 22.9 117 43.9 NA NA NA NA 0.0861 22.9 117 43.9

PCB 4/10 18 17 94 NA NA 0.92 163 877 307 0.985 0.985 0.985 NA 0.92 154 877 300

PCB 5/8 18 18 100 NA NA 4.11 416 2220 798 NA NA NA NA 4.11 416 2220 798

PCB 6 18 18 100 NA NA 1.54 93.4 489 177 NA NA NA NA 1.54 93.4 489 177

PCB 7/9 18 16 89 NA NA 0.378 75.4 349 136 0.04975 0.133 0.216 0.118 0.04975 67 349 130

PCB 11 18 16 89 NA NA 3.89 10.8 18.9 3.77 4.03 4.12 4.205 0.124 3.89 10 18.9 4.14

PCB 12/13 18 18 100 NA NA 0.565 12.1 66.4 21.4 NA NA NA NA 0.565 12.1 66.4 21.4

PCB 14 18 0 0 NA NA NA NA NA NA 0.01885 0.0805 0.2755 0.0751 0.01885 0.0805 0.2755 0.0751

PCB 15 18 18 100 NA NA 3.01 41.5 223 71.7 NA NA NA NA 3.01 41.5 223 71.7

PCB 16/32 18 18 100 NA NA 15.5 228 1250 393 NA NA NA NA 15.5 228 1250 393

PCB 17 18 18 100 NA NA 9.24 177 958 313 NA NA NA NA 9.24 177 958 313

PCB 18 18 18 100 NA NA 19 550 3310 1040 NA NA NA NA 19 550 3310 1040

PCB 19 18 18 100 NA NA 1.62 55.3 306 103 NA NA NA NA 1.62 55.3 306 103

PCB 20/21/33 18 18 100 NA NA 11.1 150 866 258 NA NA NA NA 11.1 150 866 258

PCB 22 18 18 100 NA NA 8.4 67.4 316 101 NA NA NA NA 8.4 67.4 316 101

PCB 23 18 10 56 NA NA 0.0368 0.839 2.78 1.04 0.00955 0.0544 0.155 0.0459 0.00955 0.491 2.78 0.856

PCB 24/27 18 18 100 NA NA 2.51 31.6 167 52.9 NA NA NA NA 2.51 31.6 167 52.9

PCB 25 18 18 100 NA NA 6.82 33.5 119 34.1 NA NA NA NA 6.82 33.5 119 34.1

PCB 26 18 18 100 NA NA 9.74 62.2 267 77.5 NA NA NA NA 9.74 62.2 267 77.5

PCB 28 18 18 100 NA NA 40.1 253 1220 346 NA NA NA NA 40.1 253 1220 346

PCB 29 18 17 94 NA NA 0.129 3.49 17.9 6.14 0.1495 0.15 0.1495 NA 0.129 3.31 17.9 6.01

PCB 30 18 4 22 NA NA 1.23 1.66 2.25 0.434 0.003245 0.0237 0.0505 0.0119 0.003245 0.387 2.25 0.722

PCB 31 18 18 100 NA NA 32.9 269 1250 403 NA NA NA NA 32.9 269 1250 403

PCB 34 18 17 94 NA NA 0.54 2.21 8.92 2.57 0.142 0.142 0.142 NA 0.142 2.09 8.92 2.54

PCB 35 18 15 83 NA NA 0.144 0.971 3.86 1.18 0.0124 0.114 0.2225 0.105 0.0124 0.828 3.86 1.12

PCB 36 18 2 11 NA NA 0.102 0.21 0.317 0.152 0.0118 0.088 0.234 0.0509 0.0118 0.101 0.317 0.0721

PCB 37 18 18 100 NA NA 2.26 13.5 59.3 15.8 NA NA NA NA 2.26 13.5 59.3 15.8

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte HH RBC

% Detected

> HH RBC
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Table 5-3a.  Summary of Results for Crayfish Partial-Body Composites from Site Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte HH RBC

% Detected

> HH RBC

PCB Congeners (pg/g ww) (continued)

PCB 38 18 18 100 NA NA 1.33 3.59 8.28 1.79 NA NA NA NA 1.33 3.59 8.28 1.79

PCB 39 18 7 39 NA NA 0.0566 0.192 0.37 0.0974 0.011 0.0889 0.218 0.0562 0.011 0.129 0.37 0.0887

PCB 40 18 18 100 NA NA 2.72 11.3 47.1 12.1 NA NA NA NA 2.72 11.3 47.1 12.1

PCB 41/64/71/ 72 18 18 100 NA NA 26.2 87.4 320 78.3 NA NA NA NA 26.2 87.4 320 78.3

PCB 42/59 18 18 100 NA NA 10.2 34.5 132 32.8 NA NA NA NA 10.2 34.5 132 32.8

PCB 43/49 18 18 100 NA NA 49.7 156 530 127 NA NA NA NA 49.7 156 530 127

PCB 44 18 18 100 NA NA 14.1 108 463 122 NA NA NA NA 14.1 108 463 122

PCB 45 18 18 100 NA NA 4.85 37.3 196 57.6 NA NA NA NA 4.85 37.3 196 57.6

PCB 46 18 18 100 NA NA 1.71 12.6 67.3 19.7 NA NA NA NA 1.71 12.6 67.3 19.7

PCB 47 18 18 100 NA NA 27.9 67.6 159 31.6 NA NA NA NA 27.9 67.6 159 31.6

PCB 48/75 18 18 100 NA NA 5.55 31.5 153 42.4 NA NA NA NA 5.55 31.5 153 42.4

PCB 50 18 17 94 NA NA 0.213 1.29 5.79 1.76 0.269 0.269 0.269 NA 0.213 1.23 5.79 1.72

PCB 51 18 18 100 NA NA 3.85 14.5 54.5 14.7 NA NA NA NA 3.85 14.5 54.5 14.7

PCB 52/69 18 18 100 NA NA 58.7 218 877 222 NA NA NA NA 58.7 218 877 222

PCB 53 18 18 100 NA NA 8.29 43.5 203 56 NA NA NA NA 8.29 43.5 203 56

PCB 54 18 18 100 NA NA 0.36 1.54 6.16 1.74 NA NA NA NA 0.36 1.54 6.16 1.74

PCB 55 18 17 94 NA NA 0.269 0.909 2.4 0.525 0.312 0.312 0.312 NA 0.269 0.876 2.4 0.528

PCB 56/60 18 18 100 NA NA 6.47 18.9 43.2 8.78 NA NA NA NA 6.47 18.9 43.2 8.78

PCB 57 18 18 100 NA NA 0.248 0.677 1.55 0.303 NA NA NA NA 0.248 0.677 1.55 0.303

PCB 58 18 15 83 NA NA 0.0991 0.247 0.422 0.0936 0.0185 0.0807 0.1195 0.0544 0.0185 0.219 0.422 0.108

PCB 61/70 18 18 100 NA NA 17.8 52.1 136 29.2 NA NA NA NA 17.8 52.1 136 29.2

PCB 62 18 4 22 NA NA 0.00511 0.199 0.394 0.159 0.00835 0.0598 0.105 0.0274 0.00511 0.0907 0.394 0.0927

PCB 63 18 18 100 NA NA 1.57 3.93 7.66 1.48 NA NA NA NA 1.57 3.93 7.66 1.48

PCB 65 18 4 22 NA NA 0.0999 0.286 0.38 0.126 0.00885 0.0763 0.2645 0.0612 0.00885 0.123 0.38 0.117

PCB 66/76 18 18 100 NA NA 21.1 53.8 87.7 19.6 NA NA NA NA 21.1 53.8 87.7 19.6

PCB 67 18 18 100 NA NA 0.5 1.89 6.18 1.46 NA NA NA NA 0.5 1.89 6.18 1.46

PCB 68 18 18 100 NA NA 0.637 1.15 1.95 0.391 NA NA NA NA 0.637 1.15 1.95 0.391

PCB 73 18 15 83 NA NA 0.247 0.645 0.983 0.239 0.0079 0.0287 0.061 0.0284 0.0079 0.543 0.983 0.321

PCB 74 18 18 100 NA NA 11.9 35.2 79.4 16.1 NA NA NA NA 11.9 35.2 79.4 16.1

PCB 77 18 18 100 NA NA 0.645 1.61 3.14 0.691 NA NA NA NA 0.645 1.61 3.14 0.691

PCB 78 18 0 0 NA NA NA NA NA NA 0.0094 0.0532 0.104 0.0261 0.0094 0.0532 0.104 0.0261

PCB 79 18 18 100 NA NA 0.474 1.37 2.38 0.52 NA NA NA NA 0.474 1.37 2.38 0.52

PCB 80 18 1 6 NA NA 0.11 0.11 0.11 NA 0.0174 0.0498 0.092 0.0222 0.0174 0.0531 0.11 0.0258

PCB 81 18 17 94 NA NA 0.0841 0.311 0.653 0.172 0.0925 0.0925 0.0925 NA 0.0841 0.299 0.653 0.175

PCB 82 18 18 100 NA NA 0.735 2.1 4.04 0.93 NA NA NA NA 0.735 2.1 4.04 0.93

PCB 83 18 2 11 NA NA 0.022 0.0234 0.0248 0.00198 0.00442 0.0353 0.057 0.0143 0.00442 0.034 0.057 0.0139

PCB 84/92 18 18 100 NA NA 7.5 24.8 56.3 11.7 NA NA NA NA 7.5 24.8 56.3 11.7

PCB 85/116 18 18 100 NA NA 3.28 12 24.9 5.95 NA NA NA NA 3.28 12 24.9 5.95

PCB 86 18 5 28 NA NA 0.179 0.251 0.383 0.0861 0.00755 0.061 0.0975 0.0271 0.00755 0.114 0.383 0.0998

PCB 87/117/125 18 18 100 NA NA 5.28 17.2 31.2 6.94 NA NA NA NA 5.28 17.2 31.2 6.94

PCB 88/91 18 18 100 NA NA 4.4 12.3 27.2 5.47 NA NA NA NA 4.4 12.3 27.2 5.47

PCB 89 18 16 89 NA NA 0.171 0.643 1.63 0.348 0.00665 0.0991 0.1915 0.131 0.00665 0.583 1.63 0.373

PCB 90/101 18 18 100 NA NA 21.2 77.3 149 32.7 NA NA NA NA 21.2 77.3 149 32.7

PCB 93 18 0 0 NA NA NA NA NA NA 0.0063 0.0526 0.087 0.0214 0.0063 0.0526 0.087 0.0214

PCB 94 18 18 100 NA NA 0.244 0.678 1.77 0.375 NA NA NA NA 0.244 0.678 1.77 0.375

PCB 95/98/102 18 18 100 NA NA 16.6 60 186 41.3 NA NA NA NA 16.6 60 186 41.3

PCB 96 18 18 100 NA NA 0.347 1.42 6.41 1.64 NA NA NA NA 0.347 1.42 6.41 1.64

PCB 97 18 18 100 NA NA 4.05 10.1 17.8 3.69 NA NA NA NA 4.05 10.1 17.8 3.69

PCB 100 18 18 100 NA NA 0.927 2.46 5.07 1.15 NA NA NA NA 0.927 2.46 5.07 1.15

PCB 99 18 18 100 NA NA 15.9 50.4 98.4 22 NA NA NA NA 15.9 50.4 98.4 22

PCB 103 18 18 100 NA NA 0.851 2.14 3.85 0.823 NA NA NA NA 0.851 2.14 3.85 0.823

PCB 104 18 17 94 NA NA 0.0638 0.138 0.284 0.0552 0.0478 0.0478 0.0478 NA 0.0478 0.133 0.284 0.0576

PCB 105 18 18 100 NA NA 5.8 18.1 41.7 9.16 NA NA NA NA 5.8 18.1 41.7 9.16

PCB 106/118 18 18 100 NA NA 21.8 51.9 93.4 19.2 NA NA NA NA 21.8 51.9 93.4 19.2

PCB 107/109 18 18 100 NA NA 2.2 4.45 9.12 1.87 NA NA NA NA 2.2 4.45 9.12 1.87

PCB 108/112 18 18 100 NA NA 0.657 2.16 4.03 0.867 NA NA NA NA 0.657 2.16 4.03 0.867

PCB 110 18 18 100 NA NA 9.44 25.5 46.1 10.5 NA NA NA NA 9.44 25.5 46.1 10.5

PCB 111/115 18 16 89 NA NA 0.421 1.24 2.61 0.564 0.00404 0.00732 0.0106 0.00464 0.00404 1.1 2.61 0.663
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Table 5-3a.  Summary of Results for Crayfish Partial-Body Composites from Site Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte HH RBC

% Detected

> HH RBC

PCB Congeners (pg/g ww) (continued)

PCB 113 18 0 0 NA NA NA NA NA NA 0.004935 0.0397 0.064 0.0159 0.004935 0.0397 0.064 0.0159

PCB 114 18 18 100 NA NA 0.771 1.56 2.95 0.618 NA NA NA NA 0.771 1.56 2.95 0.618

PCB 119 18 18 100 NA NA 0.66 2.27 4.69 1.11 NA NA NA NA 0.66 2.27 4.69 1.11

PCB 120 18 16 89 NA NA 0.113 0.294 0.611 0.136 0.00372 0.00674 0.00975 0.00426 0.00372 0.262 0.611 0.158

PCB 121 18 0 0 NA NA NA NA NA NA 0.00393 0.0328 0.054 0.0133 0.00393 0.0328 0.054 0.0133

PCB 122 18 8 44 NA NA 0.174 0.443 0.784 0.211 0.01925 0.108 0.2145 0.0616 0.01925 0.257 0.784 0.223

PCB 123 18 18 100 NA NA 0.554 1.23 2.46 0.546 NA NA NA NA 0.554 1.23 2.46 0.546

PCB 124 18 18 100 NA NA 0.361 1.79 3.48 0.879 NA NA NA NA 0.361 1.79 3.48 0.879

PCB 126 18 17 94 NA NA 0.0983 0.341 0.552 0.129 0.157 0.157 0.157 NA 0.0983 0.331 0.552 0.133

PCB 127 18 0 0 NA NA NA NA NA NA 0.01915 0.0854 0.231 0.0583 0.01915 0.0854 0.231 0.0583

PCB 128/162 18 18 100 NA NA 2.33 8.46 18.3 4.52 NA NA NA NA 2.33 8.46 18.3 4.52

PCB 129 18 18 100 NA NA 0.366 1.13 2.24 0.585 NA NA NA NA 0.366 1.13 2.24 0.585

PCB 130 18 18 100 NA NA 1.89 5.62 10.8 2.61 NA NA NA NA 1.89 5.62 10.8 2.61

PCB 131/133 18 18 100 NA NA 0.919 2.6 4.31 0.894 NA NA NA NA 0.919 2.6 4.31 0.894

PCB 132/161 18 17 94 NA NA 1.2 4.31 7.76 2 0.01405 0.0141 0.01405 NA 0.01405 4.07 7.76 2.18

PCB 134/143 18 18 100 NA NA 0.432 1.5 3.11 0.731 NA NA NA NA 0.432 1.5 3.11 0.731

PCB 135 18 18 100 NA NA 1.31 5.25 10.4 2.71 NA NA NA NA 1.31 5.25 10.4 2.71

PCB 136 18 18 100 NA NA 1.33 5.45 12.4 2.61 NA NA NA NA 1.33 5.45 12.4 2.61

PCB 138/163/164 18 18 100 NA NA 33.6 96.2 169 38.1 NA NA NA NA 33.6 96.2 169 38.1

PCB 137 18 18 100 NA NA 1.96 3.79 6.82 1.54 NA NA NA NA 1.96 3.79 6.82 1.54

PCB 139/149 18 18 100 NA NA 10.8 49 94.9 24.4 NA NA NA NA 10.8 49 94.9 24.4

PCB 140 18 14 78 NA NA 0.102 0.445 0.73 0.196 0.0383 0.107 0.1425 0.0483 0.0383 0.37 0.73 0.225

PCB 141 18 18 100 NA NA 1.55 12.3 28.6 7.17 NA NA NA NA 1.55 12.3 28.6 7.17

PCB 142 18 0 0 NA NA NA NA NA NA 0.01805 0.0808 0.1595 0.0388 0.01805 0.0808 0.1595 0.0388

PCB 144 18 18 100 NA NA 0.701 3.03 6.29 1.49 NA NA NA NA 0.701 3.03 6.29 1.49

PCB 145 18 1 6 NA NA 0.0417 0.0417 0.0417 NA 0.00355 0.0517 0.1325 0.0294 0.00355 0.0511 0.1325 0.0286

PCB 146/165 18 18 100 NA NA 11.9 21.4 33.2 6.58 NA NA NA NA 11.9 21.4 33.2 6.58

PCB 147 18 18 100 NA NA 0.993 2.7 5.61 1.19 NA NA NA NA 0.993 2.7 5.61 1.19

PCB 148 18 17 94 NA NA 0.0778 0.272 0.603 0.138 0.057 0.057 0.057 NA 0.057 0.26 0.603 0.143

PCB 150 18 11 61 NA NA 0.0855 0.215 0.48 0.114 0.03225 0.0808 0.1305 0.0323 0.03225 0.163 0.48 0.112

PCB 151 18 18 100 NA NA 3.67 14.4 27.8 7.03 NA NA NA NA 3.67 14.4 27.8 7.03

PCB 152 18 6 33 NA NA 0.0573 0.107 0.176 0.0428 0.003415 0.0504 0.1275 0.0316 0.003415 0.0693 0.176 0.0441

PCB 153 18 18 100 NA NA 56.4 128 189 42.2 NA NA NA NA 56.4 128 189 42.2

PCB 154 18 18 100 NA NA 0.654 2.31 4.62 1.22 NA NA NA NA 0.654 2.31 4.62 1.22

PCB 155 18 14 78 NA NA 0.108 0.276 0.487 0.125 0.0575 0.0855 0.124 0.0289 0.0575 0.234 0.487 0.137

PCB 156 18 18 100 NA NA 3.04 7.3 14.3 3.04 NA NA NA NA 3.04 7.3 14.3 3.04

PCB 157 18 18 100 NA NA 0.691 1.59 2.7 0.576 NA NA NA NA 0.691 1.59 2.7 0.576

PCB 158/160 18 18 100 NA NA 1.24 6.95 13 3.37 NA NA NA NA 1.24 6.95 13 3.37

PCB 159 18 2 11 NA NA 2.36 2.7 3.03 0.474 0.02975 0.0516 0.0965 0.02 0.02975 0.345 3.03 0.863

PCB 166 18 17 94 NA NA 0.163 0.334 0.631 0.139 0.11 0.11 0.11 NA 0.11 0.322 0.631 0.145

PCB 167 18 18 100 NA NA 2 4.14 7.67 1.6 NA NA NA NA 2 4.14 7.67 1.6

PCB 168 18 16 89 NA NA 0.132 0.256 0.422 0.0958 0.0352 0.0466 0.058 0.0161 0.0352 0.232 0.422 0.113

PCB 169 18 17 94 NA NA 0.0909 0.156 0.273 0.0522 0.02965 0.0297 0.02965 NA 0.02965 0.149 0.273 0.0588

PCB 170 18 18 100 NA NA 6.14 17.4 34.2 8.38 NA NA NA NA 6.14 17.4 34.2 8.38

PCB 171 18 18 100 NA NA 0.831 3.21 7.72 1.72 NA NA NA NA 0.831 3.21 7.72 1.72

PCB 172 18 18 100 NA NA 1.52 4.56 9.23 2.15 NA NA NA NA 1.52 4.56 9.23 2.15

PCB 173 18 5 28 NA NA 0.067 0.145 0.269 0.0758 0.0086 0.0398 0.098 0.0234 0.0086 0.0691 0.269 0.0639

PCB 174 18 18 100 NA NA 1.91 17.4 48.1 12.4 NA NA NA NA 1.91 17.4 48.1 12.4

PCB 175 18 17 94 NA NA 0.216 0.874 1.89 0.466 0.00885 0.00885 0.00885 NA 0.00885 0.826 1.89 0.496

PCB 176 18 18 100 NA NA 0.259 1.44 3.66 0.839 NA NA NA NA 0.259 1.44 3.66 0.839

PCB 177 18 18 100 NA NA 3.53 15.4 32.5 8.16 NA NA NA NA 3.53 15.4 32.5 8.16

PCB 178 18 18 100 NA NA 1.21 8.31 16.2 4.09 NA NA NA NA 1.21 8.31 16.2 4.09

PCB 179 18 18 100 NA NA 0.797 3.91 11.8 2.57 NA NA NA NA 0.797 3.91 11.8 2.57

PCB 180 18 18 100 NA NA 23.8 73.1 152 40.1 NA NA NA NA 23.8 73.1 152 40.1

PCB 181 18 3 17 NA NA 0.0708 0.203 0.288 0.116 0.01165 0.0324 0.0815 0.0177 0.01165 0.0607 0.288 0.0781

PCB 182/187 18 18 100 NA NA 27.7 63.9 108 25.8 NA NA NA NA 27.7 63.9 108 25.8

PCB 183 18 18 100 NA NA 3.99 14.1 28.2 6.42 NA NA NA NA 3.99 14.1 28.2 6.42

PCB 184 18 17 94 NA NA 0.0883 0.228 0.525 0.126 0.02465 0.0247 0.02465 NA 0.02465 0.217 0.525 0.131
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Table 5-3a.  Summary of Results for Crayfish Partial-Body Composites from Site Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte HH RBC

% Detected

> HH RBC

PCB Congeners (pg/g ww) (continued)

PCB 185 18 18 100 NA NA 0.302 1.78 5.09 1.34 NA NA NA NA 0.302 1.78 5.09 1.34

PCB 186 18 0 0 NA NA NA NA NA NA 0.0065 0.0254 0.058 0.0128 0.0065 0.0254 0.058 0.0128

PCB 188 18 16 89 NA NA 0.0469 0.146 0.342 0.0771 0.03845 0.0592 0.08 0.0294 0.03845 0.136 0.342 0.078

PCB 189 18 18 100 NA NA 0.409 1 1.85 0.45 NA NA NA NA 0.409 1 1.85 0.45

PCB 190 18 18 100 NA NA 0.815 3.17 9.27 2.16 NA NA NA NA 0.815 3.17 9.27 2.16

PCB 191 18 18 100 NA NA 0.28 0.884 1.68 0.388 NA NA NA NA 0.28 0.884 1.68 0.388

PCB 192 18 0 0 NA NA NA NA NA NA 0.00565 0.0243 0.064 0.0136 0.00565 0.0243 0.064 0.0136

PCB 193 18 18 100 NA NA 1.92 4.64 8.11 1.91 NA NA NA NA 1.92 4.64 8.11 1.91

PCB 194 18 18 100 NA NA 2.45 9.48 19.2 5.8 NA NA NA NA 2.45 9.48 19.2 5.8

PCB 195 18 18 100 NA NA 0.95 4.01 9.44 2.5 NA NA NA NA 0.95 4.01 9.44 2.5

PCB 196/203 18 18 100 NA NA 2.36 8.71 21.2 5.24 NA NA NA NA 2.36 8.71 21.2 5.24

PCB 197 18 16 89 NA NA 0.186 0.516 1.04 0.26 0.205 0.266 0.327 0.0863 0.186 0.488 1.04 0.258

PCB 198 18 17 94 NA NA 0.101 0.349 0.836 0.207 0.1175 0.118 0.1175 NA 0.101 0.336 0.836 0.208

PCB 199 18 18 100 NA NA 5.65 17.3 34.8 8.39 NA NA NA NA 5.65 17.3 34.8 8.39

PCB 200 18 16 89 NA NA 0.108 0.714 2.03 0.529 0.3785 0.403 0.427 0.0343 0.108 0.679 2.03 0.507

PCB 201 18 17 94 NA NA 0.462 1.66 3.26 0.765 0.63 0.63 0.63 NA 0.462 1.61 3.26 0.781

PCB 202 18 18 100 NA NA 0.587 4.34 10.5 2.35 NA NA NA NA 0.587 4.34 10.5 2.35

PCB 204 18 0 0 NA NA NA NA NA NA 0.00291 0.04 0.119 0.0287 0.00291 0.04 0.119 0.0287

PCB 205 18 16 89 NA NA 0.0527 0.284 0.909 0.221 0.0344 0.0363 0.03815 0.00265 0.0344 0.257 0.909 0.222

PCB 206 18 18 100 NA NA 0.395 1.75 4.01 1.11 NA NA NA NA 0.395 1.75 4.01 1.11

PCB 207 18 18 100 NA NA 0.157 0.502 1.38 0.342 NA NA NA NA 0.157 0.502 1.38 0.342

PCB 208 18 18 100 NA NA 0.367 1.13 2.74 0.589 NA NA NA NA 0.367 1.13 2.74 0.589

Decachlorobiphenyl 18 18 100 NA NA 0.208 0.757 2.89 0.702 NA NA NA NA 0.208 0.757 2.89 0.702

Total PCB congeners, 1/2 DL 18 18 100 NA NA 848 4740 19700 5700 NA NA NA NA 848 4740 19700 5700

Total PCB congeners, 0 DL 18 18 100 NA NA 846 4740 19700 5700 NA NA NA NA 846 4740 19700 5700

PCB TEQ, mammal, 1/2 DL 18 18 100 0.0024 100 0.0158 0.0402 0.0664 0.0155 NA NA NA NA 0.0158 0.0402 0.0664 0.0155

PCB TEQ, mammal, 0 DL 18 18 100 0.0024 100 0.00814 0.0387 0.0664 0.0179 NA NA NA NA 0.00814 0.0387 0.0664 0.0179

Monochlorobiphenyl homologs 18 18 100 NA NA 0.205 77.6 426 150 NA NA NA NA 0.205 77.6 426 150

Dichlorobiphenyl homologs 18 18 100 NA NA 15.8 794 4120 1500 NA NA NA NA 15.8 794 4120 1500

Trichlorobiphenyl homologs 18 18 100 NA NA 172 1900 10100 3140 NA NA NA NA 172 1900 10100 3140

Tetrachlorobiphenyl homologs 18 18 100 NA NA 293 998 3580 877 NA NA NA NA 293 998 3580 877

Pentachlorobiphenyl homologs 18 18 100 NA NA 132 385 677 143 NA NA NA NA 132 385 677 143

Hexachlorobiphenyl homologs 18 18 100 NA NA 144 389 623 136 NA NA NA NA 144 389 623 136

Heptachlorobiphenyl homologs 18 18 100 NA NA 91.3 235 449 104 NA NA NA NA 91.3 235 449 104

Octachlorobiphenyl homologs 18 18 100 NA NA 15.6 47 95 24.6 NA NA NA NA 15.6 47 95 24.6

Nonachlorobiphenyl homologs 18 18 100 NA NA 0.642 3.37 7.2 1.87 NA NA NA NA 0.642 3.37 7.2 1.87

Decachlorobiphenyl homologs 18 18 100 NA NA 0.208 0.757 2.89 0.702 NA NA NA NA 0.208 0.757 2.89 0.702

Dioxins/Furans (pg/g ww)

1,2,3,4,6,7,8-Heptachlorodibenzodioxin 18 3 17 NA NA 0.0977 0.118 0.13 0.0174 0.01345 0.0404 0.0675 0.0133 0.01345 0.0533 0.13 0.0325

1,2,3,4,6,7,8-Heptachlorodibenzofuran 18 2 11 NA NA 0.0598 0.0999 0.14 0.0567 0.00795 0.0306 0.0765 0.0201 0.00795 0.0383 0.14 0.0324

1,2,3,4,7,8,9-Heptachlorodibenzofuran 18 0 0 NA NA NA NA NA NA 0.0098 0.0252 0.0366 0.00752 0.0098 0.0252 0.0366 0.00752

1,2,3,4,7,8-Hexachlorodibenzodioxin 18 0 0 NA NA NA NA NA NA 0.0182 0.0432 0.0585 0.00974 0.0182 0.0432 0.0585 0.00974

1,2,3,4,7,8-Hexachlorodibenzofuran 18 0 0 NA NA NA NA NA NA 0.00665 0.0178 0.02835 0.00453 0.00665 0.0178 0.02835 0.00453

1,2,3,6,7,8-Hexachlorodibenzodioxin 18 0 0 NA NA NA NA NA NA 0.01945 0.0443 0.061 0.0102 0.01945 0.0443 0.061 0.0102

1,2,3,6,7,8-Hexachlorodibenzofuran 18 0 0 NA NA NA NA NA NA 0.00675 0.0178 0.0279 0.00437 0.00675 0.0178 0.0279 0.00437

1,2,3,7,8,9-Hexachlorodibenzodioxin 18 0 0 NA NA NA NA NA NA 0.02015 0.0461 0.0625 0.0107 0.02015 0.0461 0.0625 0.0107

1,2,3,7,8,9-Hexachlorodibenzofuran 18 0 0 NA NA NA NA NA NA 0.0092 0.0252 0.0366 0.00569 0.0092 0.0252 0.0366 0.00569

1,2,3,7,8-Pentachlorodibenzodioxin 18 0 0 NA NA NA NA NA NA 0.00995 0.0301 0.0452 0.00881 0.00995 0.0301 0.0452 0.00881

1,2,3,7,8-Pentachlorodibenzofuran 18 0 0 NA NA NA NA NA NA 0.0156 0.0292 0.0381 0.00528 0.0156 0.0292 0.0381 0.00528

2,3,4,6,7,8-Hexachlorodibenzofuran 18 0 0 NA NA NA NA NA NA 0.00685 0.0189 0.0309 0.00497 0.00685 0.0189 0.0309 0.00497

2,3,4,7,8-Pentachlorodibenzofuran 18 0 0 NA NA NA NA NA NA 0.01425 0.0292 0.03965 0.00562 0.01425 0.0292 0.03965 0.00562

2,3,7,8-Tetrachlorodibenzodioxin 18 0 0 NA NA NA NA NA NA 0.0106 0.0199 0.03755 0.00696 0.0106 0.0199 0.03755 0.00696

2,3,7,8-Tetrachlorodibenzofuran 18 13 72 NA NA 0.0925 0.246 0.551 0.123 0.0226 0.0874 0.173 0.0557 0.0226 0.202 0.551 0.13

Dioxin TEQ, mammal, 1/2 DL 18 18 100 0.0024 100 0.0615 0.105 0.144 0.0211 NA NA NA NA 0.0615 0.105 0.144 0.0211

Dioxin TEQ, mammal, 0 DL 18 18 100 0.0024 72 0.000167 0.0182 0.0553 0.0153 NA NA NA NA 0.000167 0.0182 0.0553 0.0153

Total TEQ, mammal, 1/2 DL 18 18 100 NA NA 0.0998 0.145 0.2 0.0319 NA NA NA NA 0.0998 0.145 0.2 0.0319

Total TEQ, mammal, 0 DL 18 18 100 NA NA 0.00915 0.0567 0.0965 0.0277 NA NA NA NA 0.00915 0.0567 0.0965 0.0277
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Count of Results All Sample Results
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% Detected

> HH RBC

Dioxins/Furans (pg/g ww) (continued)

Tetrachlorodibenzodioxin (Total) 18 7 39 NA NA 0.101 0.254 0.523 0.183 0.0106 0.0212 0.06 0.0138 0.0106 0.112 0.523 0.16

Tetrachlorodibenzofuran (Total) 18 15 83 NA NA 0.0717 0.293 0.601 0.183 0.0226 0.059 0.0955 0.0365 0.0226 0.254 0.601 0.189

Pentachlorodibenzodioxin (Total) 18 0 0 NA NA NA NA NA NA 0.00995 0.0317 0.04565 0.00904 0.00995 0.0317 0.04565 0.00904

Pentachlorodibenzofuran (Total) 18 6 33 NA NA 0.0554 0.129 0.253 0.0825 0.0236 0.0408 0.105 0.0233 0.0236 0.0703 0.253 0.0647

Hexachlorodibenzodioxin (Total) 18 0 0 NA NA NA NA NA NA 0.0192 0.0507 0.1875 0.0355 0.0192 0.0507 0.1875 0.0355

Hexachlorodibenzofuran (Total) 18 0 0 NA NA NA NA NA NA 0.0073 0.0267 0.0665 0.015 0.0073 0.0267 0.0665 0.015

Heptachlorodibenzodioxin (Total) 18 6 33 NA NA 0.062 0.14 0.293 0.0806 0.0265 0.0495 0.1185 0.0249 0.0265 0.0796 0.293 0.065

Heptachlorodibenzofuran (Total) 18 8 44 NA NA 0.0598 0.146 0.255 0.0599 0.0088 0.0345 0.1625 0.0456 0.0088 0.0839 0.255 0.0762

Octachlorodibenzodioxin 18 14 78 NA NA 0.24 0.532 0.888 0.163 0.0342 0.093 0.228 0.0909 0.0342 0.435 0.888 0.239

Octachlorodibenzofuran 18 8 44 NA NA 0.106 0.146 0.218 0.038 0.02045 0.0519 0.0755 0.0152 0.02045 0.0937 0.218 0.055

Notes:

Field split results were averaged with the parent sample result.

Partial-body is the whole-body minus the carapace and stomach.

Three significant figures were applied to the mean and standard deviation (SD). 
a  

Summary statistics were calculated using half the method detection limit (MDL) for non-detected inorganic results (including methyl mercury) and half the estimated detection limit (EDL) for non-detected organic results. 
b  

For non-detected results, the minimum value is half the MDL for inorganic results and half the EDL for organic results.

DL - detection limit

HH RBC - human health risk-based concentration

NA - not applicable

PCB - polychlorinated biphenyl

TEQ - toxic equivalents
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Table 5-3b.  Summary of Results for Crayfish Partial-Body Composites from Reference Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Metals/Metalloids (mg/kg ww except mercury and methyl mercury)

Aluminum 12 12 100 17 100 31.7 63.6 89.7 18.5 NA NA NA NA 31.7 63.6 89.7 18.5

Antimony 12 0 0 0.0069 NA NA NA NA NA 0.001 0.00205 0.00345 0.000774 0.001 0.00205 0.00345 0.000774

Arsenic 12 12 100 0.0024 100 0.181 0.249 0.442 0.0819 NA NA NA NA 0.181 0.249 0.442 0.0819

Barium 12 12 100 3.4 100 20.6 77.5 133 50.5 NA NA NA NA 20.6 77.5 133 50.5

Beryllium 12 11 92 0.034 0 0.0021 0.0031 0.0043 0.000713 0.0008 0.0008 0.0008 NA 0.0008 0.00291 0.0043 0.00095

Cadmium 12 12 100 0.017 42 0.0091 0.0199 0.0324 0.00876 NA NA NA NA 0.0091 0.0199 0.0324 0.00876

Calcium 12 12 100 NA NA 31600 42100 50900 6170 NA NA NA NA 31600 42100 50900 6170

Chromium 12 12 100 26 0 0.099 0.443 1.1 0.302 NA NA NA NA 0.099 0.443 1.1 0.302

Cobalt 12 12 100 0.0051 100 0.0386 0.0775 0.137 0.0291 NA NA NA NA 0.0386 0.0775 0.137 0.0291

Copper 12 12 100 0.69 100 14.2 22.7 32.8 6.07 NA NA NA NA 14.2 22.7 32.8 6.07

Inorganic arsenic 12 12 100 0.0024 100 0.0088 0.025 0.044 0.0135 NA NA NA NA 0.0088 0.025 0.044 0.0135

Iron 12 12 100 12 100 46.7 72.9 108 16 NA NA NA NA 46.7 72.9 108 16

Lead 12 12 100 NA NA 0.0204 0.0599 0.155 0.038 NA NA NA NA 0.0204 0.0599 0.155 0.038

Magnesium 12 12 100 NA NA 466 719 841 136 NA NA NA NA 466 719 841 136

Manganese 12 12 100 2.4 100 16.4 27.9 46.7 10.7 NA NA NA NA 16.4 27.9 46.7 10.7

Mercury (µg/kg ww) 12 12 100 NA NA 24.7 41.4 78 16.5 NA NA NA NA 24.7 41.4 78 16.5

Methyl mercury (µg/kg ww) 12 12 100 1.7 100 17.9 41.3 74.9 19.3 NA NA NA NA 17.9 41.3 74.9 19.3

Nickel 12 12 100 0.34 25 0.076 0.239 0.536 0.143 NA NA NA NA 0.076 0.239 0.536 0.143

Potassium 12 12 100 NA NA 1730 1980 2290 171 NA NA NA NA 1730 1980 2290 171

Selenium 12 12 100 0.086 100 0.12 0.186 0.28 0.0591 NA NA NA NA 0.12 0.186 0.28 0.0591

Silver 12 12 100 0.086 75 0.0792 0.106 0.145 0.0203 NA NA NA NA 0.0792 0.106 0.145 0.0203

Sodium 12 12 100 NA NA 2030 2320 2630 166 NA NA NA NA 2030 2320 2630 166

Thallium 12 6 50 0.00017 100 0.0007 0.00163 0.0025 0.000745 0.00075 0.000892 0.00105 0.000116 0.0007 0.00126 0.0025 0.000639

Vanadium 12 12 100 0.086 100 0.097 0.169 0.3 0.0548 NA NA NA NA 0.097 0.169 0.3 0.0548

Zinc 12 12 100 5.1 100 17.1 22.4 25.9 3.01 NA NA NA NA 17.1 22.4 25.9 3.01

Conventional Parameters (% ww)

Lipids 12 12 100 NA NA 0.25 0.967 3.05 0.758 NA NA NA NA 0.25 0.967 3.05 0.758

Total solids 12 12 100 NA NA 26.2 29 31.1 1.5 NA NA NA NA 26.2 29 31.1 1.5

PCB Congeners (pg/g ww)

PCB 1 12 7 58 NA NA 0.146 0.311 0.693 0.21 0.03595 0.0573 0.097 0.0245 0.03595 0.205 0.693 0.203

PCB 2 12 6 50 NA NA 0.0857 0.124 0.155 0.0247 0.0093 0.0437 0.0715 0.0286 0.0093 0.0839 0.155 0.0491

PCB 3 12 8 67 NA NA 0.132 0.257 0.479 0.119 0.0369 0.0506 0.07 0.0155 0.0369 0.188 0.479 0.139

PCB 4/10 12 1 8 NA NA 1.03 1.03 1.03 NA 0.133 0.421 0.93 0.257 0.133 0.472 1.03 0.302

PCB 5/8 12 11 92 NA NA 2.3 3.43 4.52 0.754 2.08 2.08 2.08 NA 2.08 3.32 4.52 0.819

PCB 6 12 4 33 NA NA 1.32 1.52 1.81 0.21 0.458 0.826 1.375 0.267 0.458 1.06 1.81 0.418

PCB 7/9 12 1 8 NA NA 0.448 0.448 0.448 NA 0.057 0.144 0.262 0.0527 0.057 0.17 0.448 0.101

PCB 11 12 11 92 NA NA 4.8 6.67 10.8 1.83 1.545 1.55 1.545 NA 1.545 6.24 10.8 2.29

PCB 12/13 12 3 25 NA NA 0.546 0.683 0.794 0.126 0.1095 0.251 0.45 0.117 0.1095 0.359 0.794 0.226

PCB 14 12 0 0 NA NA NA NA NA NA 0.0322 0.076 0.113 0.0332 0.0322 0.076 0.113 0.0332

PCB 15 12 8 67 NA NA 1.25 2.41 3.17 0.618 1.075 1.26 1.505 0.183 1.075 2.03 3.17 0.757

PCB 16/32 12 12 100 NA NA 6.28 10.9 17.1 3.12 NA NA NA NA 6.28 10.9 17.1 3.12

PCB 17 12 12 100 NA NA 3.87 6.6 10 1.83 NA NA NA NA 3.87 6.6 10 1.83

PCB 18 12 12 100 NA NA 8.36 14.1 20.7 3.84 NA NA NA NA 8.36 14.1 20.7 3.84

PCB 19 12 12 100 NA NA 0.79 1.29 2.04 0.335 NA NA NA NA 0.79 1.29 2.04 0.335

PCB 20/21/33 12 12 100 NA NA 5.54 10.2 16.9 3.29 NA NA NA NA 5.54 10.2 16.9 3.29

PCB 22 12 12 100 NA NA 4.07 7.53 12.6 2.48 NA NA NA NA 4.07 7.53 12.6 2.48

PCB 23 12 2 17 NA NA 0.059 0.0606 0.0622 0.00226 0.0105 0.0288 0.045 0.013 0.0105 0.0341 0.0622 0.0171

PCB 24/27 12 12 100 NA NA 1.07 1.83 2.82 0.522 NA NA NA NA 1.07 1.83 2.82 0.522

PCB 25 12 12 100 NA NA 3.94 7.18 12 2.34 NA NA NA NA 3.94 7.18 12 2.34

PCB 26 12 12 100 NA NA 6.22 11.1 18.6 3.53 NA NA NA NA 6.22 11.1 18.6 3.53

PCB 28 12 12 100 NA NA 19.5 35.9 61.6 11.7 NA NA NA NA 19.5 35.9 61.6 11.7

PCB 29 12 11 92 NA NA 0.0835 0.151 0.22 0.0424 0.0525 0.0525 0.0525 NA 0.0525 0.143 0.22 0.0495

PCB 30 12 0 0 NA NA NA NA NA NA 0.0078 0.0165 0.0265 0.00684 0.0078 0.0165 0.0265 0.00684

PCB 31 12 12 100 NA NA 17.4 30.7 45.9 9.56 NA NA NA NA 17.4 30.7 45.9 9.56

PCB 34 12 12 100 NA NA 0.218 0.399 0.629 0.121 NA NA NA NA 0.218 0.399 0.629 0.121

PCB 35 12 11 92 NA NA 0.121 0.2 0.328 0.0622 0.0405 0.0405 0.0405 NA 0.0405 0.187 0.328 0.0751

PCB 36 12 2 17 NA NA 0.0298 0.0664 0.103 0.0518 0.01665 0.0312 0.0625 0.015 0.01665 0.0371 0.103 0.0248

PCB 37 12 11 92 NA NA 1.46 2.03 3.01 0.521 0.5 0.5 0.5 NA 0.5 1.9 3.01 0.664

PCB 38 12 12 100 NA NA 0.475 1.23 1.96 0.488 NA NA NA NA 0.475 1.23 1.96 0.488

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte HH RBC

% Detected

> HH RBC
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Table 5-3b.  Summary of Results for Crayfish Partial-Body Composites from Reference Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte HH RBC

% Detected

> HH RBC

PCB Congeners (pg/g ww) (continued)

PCB 39 12 5 42 NA NA 0.0315 0.0719 0.103 0.028 0.0155 0.0295 0.058 0.0162 0.0155 0.0471 0.103 0.0301

PCB 40 12 12 100 NA NA 1.08 2.34 4.18 0.898 NA NA NA NA 1.08 2.34 4.18 0.898

PCB 41/64/71/ 72 12 12 100 NA NA 10.4 21.7 37.6 7.81 NA NA NA NA 10.4 21.7 37.6 7.81

PCB 42/59 12 12 100 NA NA 3.83 7.86 13.8 2.71 NA NA NA NA 3.83 7.86 13.8 2.71

PCB 43/49 12 12 100 NA NA 18.7 41.7 80.8 17.3 NA NA NA NA 18.7 41.7 80.8 17.3

PCB 44 12 12 100 NA NA 5.19 19.2 50.4 12.9 NA NA NA NA 5.19 19.2 50.4 12.9

PCB 45 12 12 100 NA NA 2.09 3.91 5.93 1.14 NA NA NA NA 2.09 3.91 5.93 1.14

PCB 46 12 12 100 NA NA 0.739 1.28 2.05 0.363 NA NA NA NA 0.739 1.28 2.05 0.363

PCB 47 12 12 100 NA NA 12.9 22.6 38.6 7.42 NA NA NA NA 12.9 22.6 38.6 7.42

PCB 48/75 12 12 100 NA NA 2.25 4.76 7.64 1.58 NA NA NA NA 2.25 4.76 7.64 1.58

PCB 50 12 10 83 NA NA 0.122 0.206 0.3 0.0558 0.0494 0.0845 0.1195 0.0496 0.0494 0.185 0.3 0.0707

PCB 51 12 12 100 NA NA 1.65 3.18 5.08 0.96 NA NA NA NA 1.65 3.18 5.08 0.96

PCB 52/69 12 12 100 NA NA 27.2 56.8 174 39.1 NA NA NA NA 27.2 56.8 174 39.1

PCB 53 12 12 100 NA NA 4.04 7.1 11.1 2.19 NA NA NA NA 4.04 7.1 11.1 2.19

PCB 54 12 12 100 NA NA 0.164 0.309 0.499 0.0928 NA NA NA NA 0.164 0.309 0.499 0.0928

PCB 55 12 12 100 NA NA 0.134 0.265 0.644 0.145 NA NA NA NA 0.134 0.265 0.644 0.145

PCB 56/60 12 12 100 NA NA 3.11 7.1 18.5 4.01 NA NA NA NA 3.11 7.1 18.5 4.01

PCB 57 12 11 92 NA NA 0.132 0.232 0.426 0.0863 0.093 0.093 0.093 NA 0.093 0.22 0.426 0.0915

PCB 58 12 11 92 NA NA 0.0647 0.109 0.206 0.0415 0.0455 0.0455 0.0455 NA 0.0455 0.103 0.206 0.0436

PCB 61/70 12 12 100 NA NA 7.76 21 80.4 19.3 NA NA NA NA 7.76 21 80.4 19.3

PCB 62 12 0 0 NA NA NA NA NA NA 0.01245 0.0251 0.04205 0.0109 0.01245 0.0251 0.04205 0.0109

PCB 63 12 12 100 NA NA 0.934 1.42 2.52 0.533 NA NA NA NA 0.934 1.42 2.52 0.533

PCB 65 12 0 0 NA NA NA NA NA NA 0.01315 0.0265 0.0445 0.0116 0.01315 0.0265 0.0445 0.0116

PCB 66/76 12 12 100 NA NA 13.5 20.5 45.6 9.22 NA NA NA NA 13.5 20.5 45.6 9.22

PCB 67 12 11 92 NA NA 0.276 0.488 0.874 0.174 0.2445 0.245 0.2445 NA 0.2445 0.468 0.874 0.18

PCB 68 12 12 100 NA NA 0.375 0.569 0.842 0.136 NA NA NA NA 0.375 0.569 0.842 0.136

PCB 73 12 5 42 NA NA 0.121 0.2 0.315 0.0788 0.0121 0.0259 0.061 0.0207 0.0121 0.0983 0.315 0.103

PCB 74 12 12 100 NA NA 7.75 12.7 31.9 6.7 NA NA NA NA 7.75 12.7 31.9 6.7

PCB 77 12 12 100 NA NA 0.518 0.736 1.13 0.209 NA NA NA NA 0.518 0.736 1.13 0.209

PCB 78 12 0 0 NA NA NA NA NA NA 0.01085 0.0228 0.0389 0.0098 0.01085 0.0228 0.0389 0.0098

PCB 79 12 12 100 NA NA 0.342 0.651 1.52 0.304 NA NA NA NA 0.342 0.651 1.52 0.304

PCB 80 12 1 8 NA NA 0.0353 0.0353 0.0353 NA 0.01035 0.0209 0.0328 0.0082 0.01035 0.0221 0.0353 0.00886

PCB 81 12 9 75 NA NA 0.039 0.153 0.716 0.214 0.014 0.0213 0.0295 0.00778 0.014 0.12 0.716 0.192

PCB 82 12 11 92 NA NA 0.474 1.04 2.71 0.612 0.1295 0.13 0.1295 NA 0.1295 0.96 2.71 0.639

PCB 83 12 1 8 NA NA 0.0346 0.0346 0.0346 NA 0.01245 0.0287 0.059 0.0159 0.01245 0.0291 0.059 0.0152

PCB 84/92 12 12 100 NA NA 5.23 10.2 37.4 8.79 NA NA NA NA 5.23 10.2 37.4 8.79

PCB 85/116 12 12 100 NA NA 2.55 5.85 19.6 4.54 NA NA NA NA 2.55 5.85 19.6 4.54

PCB 86 12 2 17 NA NA 0.0459 0.12 0.194 0.105 0.02125 0.0472 0.0875 0.026 0.02125 0.0593 0.194 0.0485

PCB 87/117/125 12 12 100 NA NA 3.69 9.83 48.6 12.4 NA NA NA NA 3.69 9.83 48.6 12.4

PCB 88/91 12 12 100 NA NA 1.77 4.51 12.2 2.73 NA NA NA NA 1.77 4.51 12.2 2.73

PCB 89 12 8 67 NA NA 0.0946 0.206 0.378 0.0875 0.02055 0.0443 0.0565 0.0168 0.02055 0.152 0.378 0.106

PCB 90/101 12 12 100 NA NA 15.5 37.4 136 32 NA NA NA NA 15.5 37.4 136 32

PCB 93 12 0 0 NA NA NA NA NA NA 0.0195 0.0448 0.083 0.0232 0.0195 0.0448 0.083 0.0232

PCB 94 12 8 67 NA NA 0.144 0.23 0.346 0.0676 0.0196 0.0807 0.153 0.0549 0.0196 0.18 0.346 0.0954

PCB 95/98/102 12 12 100 NA NA 8.38 21 83.5 20.2 NA NA NA NA 8.38 21 83.5 20.2

PCB 96 12 12 100 NA NA 0.146 0.266 0.433 0.0818 NA NA NA NA 0.146 0.266 0.433 0.0818

PCB 97 12 12 100 NA NA 1.47 5.32 25.1 6.33 NA NA NA NA 1.47 5.32 25.1 6.33

PCB 100 12 12 100 NA NA 0.534 0.997 1.75 0.356 NA NA NA NA 0.534 0.997 1.75 0.356

PCB 99 12 12 100 NA NA 12.2 23.7 62.2 12.9 NA NA NA NA 12.2 23.7 62.2 12.9

PCB 103 12 12 100 NA NA 0.532 0.857 1.52 0.293 NA NA NA NA 0.532 0.857 1.52 0.293

PCB 104 12 4 33 NA NA 0.0532 0.0641 0.0803 0.0119 0.0116 0.0247 0.04915 0.0142 0.0116 0.0378 0.0803 0.0233

PCB 105 12 12 100 NA NA 3.66 10.9 37.5 9.58 NA NA NA NA 3.66 10.9 37.5 9.58

PCB 106/118 12 12 100 NA NA 13.9 29.6 80.1 18.6 NA NA NA NA 13.9 29.6 80.1 18.6

PCB 107/109 12 12 100 NA NA 1.14 2.34 5.21 1.19 NA NA NA NA 1.14 2.34 5.21 1.19

PCB 108/112 12 10 83 NA NA 0.548 1.23 4.75 1.26 0.2515 0.28 0.3075 0.0396 0.2515 1.07 4.75 1.2

PCB 110 12 12 100 NA NA 3.69 15.4 72 18.2 NA NA NA NA 3.69 15.4 72 18.2

PCB 111/115 12 10 83 NA NA 0.242 0.689 2.42 0.627 0.0127 0.014 0.01535 0.00187 0.0127 0.577 2.42 0.625

PCB 113 12 0 0 NA NA NA NA NA NA 0.0135 0.0329 0.063 0.0174 0.0135 0.0329 0.063 0.0174

PCB 114 12 11 92 NA NA 0.453 0.829 2.36 0.573 0.175 0.175 0.175 NA 0.175 0.775 2.36 0.578
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Table 5-3b.  Summary of Results for Crayfish Partial-Body Composites from Reference Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte HH RBC

% Detected

> HH RBC

PCB Congeners (pg/g ww) (continued)

PCB 119 12 12 100 NA NA 0.561 1.06 2.22 0.43 NA NA NA NA 0.561 1.06 2.22 0.43

PCB 120 12 10 83 NA NA 0.0819 0.239 0.511 0.135 0.02725 0.0859 0.1445 0.0829 0.02725 0.213 0.511 0.139

PCB 121 12 0 0 NA NA NA NA NA NA 0.01215 0.0279 0.0515 0.0144 0.01215 0.0279 0.0515 0.0144

PCB 122 12 7 58 NA NA 0.0996 0.282 0.916 0.295 0.02695 0.0552 0.1465 0.0514 0.02695 0.188 0.916 0.249

PCB 123 12 10 83 NA NA 0.34 0.545 1.24 0.296 0.129 0.164 0.198 0.0488 0.129 0.482 1.24 0.307

PCB 124 12 11 92 NA NA 0.356 1.02 3.54 0.923 0.1565 0.157 0.1565 NA 0.1565 0.946 3.54 0.915

PCB 126 12 11 92 NA NA 0.129 0.242 0.423 0.0889 0.153 0.153 0.153 NA 0.129 0.235 0.423 0.0886

PCB 127 12 2 17 NA NA 0.0963 0.109 0.121 0.0175 0.0221 0.0603 0.143 0.0427 0.0221 0.0684 0.143 0.0433

PCB 128/162 12 12 100 NA NA 1.1 3.86 9.75 2.45 NA NA NA NA 1.1 3.86 9.75 2.45

PCB 129 12 10 83 NA NA 0.132 0.658 2.21 0.682 0.116 0.142 0.1675 0.0364 0.116 0.572 2.21 0.649

PCB 130 12 12 100 NA NA 0.456 2.63 5.16 1.24 NA NA NA NA 0.456 2.63 5.16 1.24

PCB 131/133 12 12 100 NA NA 0.527 1.3 2.13 0.473 NA NA NA NA 0.527 1.3 2.13 0.473

PCB 132/161 12 10 83 NA NA 0.946 2.16 7.14 1.85 0.02045 0.162 0.303 0.2 0.02045 1.83 7.14 1.85

PCB 134/143 12 12 100 NA NA 0.291 0.739 2.61 0.638 NA NA NA NA 0.291 0.739 2.61 0.638

PCB 135 12 11 92 NA NA 0.961 1.95 5.71 1.35 0.655 0.655 0.655 NA 0.655 1.84 5.71 1.34

PCB 136 12 12 100 NA NA 1.02 2 5.15 1.08 NA NA NA NA 1.02 2 5.15 1.08

PCB 138/163/164 12 12 100 NA NA 14.4 41 87.7 19.4 NA NA NA NA 14.4 41 87.7 19.4

PCB 137 12 12 100 NA NA 0.678 1.82 4.35 0.982 NA NA NA NA 0.678 1.82 4.35 0.982

PCB 139/149 12 12 100 NA NA 6.87 15.9 37.5 8.42 NA NA NA NA 6.87 15.9 37.5 8.42

PCB 140 12 8 67 NA NA 0.0906 0.16 0.259 0.0565 0.0208 0.0517 0.0935 0.0317 0.0208 0.124 0.259 0.0719

PCB 141 12 12 100 NA NA 1.03 4.72 11.3 2.92 NA NA NA NA 1.03 4.72 11.3 2.92

PCB 142 12 0 0 NA NA NA NA NA NA 0.01765 0.0419 0.07 0.0184 0.01765 0.0419 0.07 0.0184

PCB 144 12 11 92 NA NA 0.317 1.01 2.15 0.555 0.314 0.314 0.314 NA 0.314 0.952 2.15 0.566

PCB 145 12 0 0 NA NA NA NA NA NA 0.01345 0.0322 0.0555 0.0158 0.01345 0.0322 0.0555 0.0158

PCB 146/165 12 12 100 NA NA 3.72 9.41 15.4 3.53 NA NA NA NA 3.72 9.41 15.4 3.53

PCB 147 12 8 67 NA NA 0.461 1.1 1.73 0.447 0.4365 0.565 0.75 0.148 0.4365 0.919 1.73 0.449

PCB 148 12 9 75 NA NA 0.0322 0.105 0.186 0.0468 0.01875 0.0293 0.0425 0.0121 0.01875 0.0864 0.186 0.053

PCB 150 12 5 42 NA NA 0.0884 0.116 0.149 0.024 0.01315 0.0266 0.04195 0.0121 0.01315 0.0641 0.149 0.0493

PCB 151 12 12 100 NA NA 2.29 4.2 9.22 2.01 NA NA NA NA 2.29 4.2 9.22 2.01

PCB 152 12 1 8 NA NA 0.0915 0.0915 0.0915 NA 0.0129 0.0325 0.0535 0.0149 0.0129 0.0374 0.0915 0.0221

PCB 153 12 12 100 NA NA 25.3 53.4 96.8 19.5 NA NA NA NA 25.3 53.4 96.8 19.5

PCB 154 12 10 83 NA NA 0.497 0.937 1.57 0.303 0.381 0.501 0.62 0.169 0.381 0.864 1.57 0.326

PCB 155 12 8 67 NA NA 0.0522 0.128 0.188 0.0405 0.0595 0.0813 0.104 0.0214 0.0522 0.112 0.188 0.0411

PCB 156 12 12 100 NA NA 1.65 3.62 8.27 1.74 NA NA NA NA 1.65 3.62 8.27 1.74

PCB 157 12 11 92 NA NA 0.359 0.828 1.87 0.402 0.3685 0.369 0.3685 NA 0.359 0.789 1.87 0.406

PCB 158/160 12 12 100 NA NA 0.861 3.06 6.62 1.53 NA NA NA NA 0.861 3.06 6.62 1.53

PCB 159 12 4 33 NA NA 0.306 0.778 1.08 0.355 0.0158 0.0304 0.03985 0.00773 0.0158 0.28 1.08 0.412

PCB 166 12 11 92 NA NA 0.103 0.177 0.4 0.0897 0.0112 0.0112 0.0112 NA 0.0112 0.163 0.4 0.098

PCB 167 12 12 100 NA NA 0.983 2.01 4.09 0.85 NA NA NA NA 0.983 2.01 4.09 0.85

PCB 168 12 2 17 NA NA 0.0946 0.101 0.107 0.00877 0.01495 0.0326 0.066 0.0152 0.01495 0.044 0.107 0.03

PCB 169 12 11 92 NA NA 0.139 0.283 0.476 0.124 0.0485 0.0485 0.0485 NA 0.0485 0.263 0.476 0.136

PCB 170 12 12 100 NA NA 1.52 5.21 10.8 2.29 NA NA NA NA 1.52 5.21 10.8 2.29

PCB 171 12 12 100 NA NA 0.379 1.04 2.14 0.454 NA NA NA NA 0.379 1.04 2.14 0.454

PCB 172 12 12 100 NA NA 0.26 1.67 2.79 0.758 NA NA NA NA 0.26 1.67 2.79 0.758

PCB 173 12 0 0 NA NA NA NA NA NA 0.01995 0.0322 0.056 0.0102 0.01995 0.0322 0.056 0.0102

PCB 174 12 12 100 NA NA 1.06 4.35 8.88 2.02 NA NA NA NA 1.06 4.35 8.88 2.02

PCB 175 12 10 83 NA NA 0.239 0.307 0.53 0.09 0.0317 0.0349 0.038 0.00445 0.0317 0.261 0.53 0.133

PCB 176 12 12 100 NA NA 0.183 0.413 0.807 0.161 NA NA NA NA 0.183 0.413 0.807 0.161

PCB 177 12 12 100 NA NA 0.911 4.29 7.45 1.8 NA NA NA NA 0.911 4.29 7.45 1.8

PCB 178 12 12 100 NA NA 0.776 2.66 4.25 1.07 NA NA NA NA 0.776 2.66 4.25 1.07

PCB 179 12 12 100 NA NA 0.559 1.12 2.3 0.528 NA NA NA NA 0.559 1.12 2.3 0.528

PCB 180 12 12 100 NA NA 7.67 20.9 38.6 7.81 NA NA NA NA 7.67 20.9 38.6 7.81

PCB 181 12 0 0 NA NA NA NA NA NA 0.01665 0.0268 0.04655 0.00849 0.01665 0.0268 0.04655 0.00849

PCB 182/187 12 12 100 NA NA 8.74 18.7 28.1 6.63 NA NA NA NA 8.74 18.7 28.1 6.63

PCB 183 12 12 100 NA NA 1.56 4.35 8.28 1.73 NA NA NA NA 1.56 4.35 8.28 1.73

PCB 184 12 5 42 NA NA 0.0764 0.105 0.153 0.0309 0.01535 0.0302 0.0635 0.0162 0.01535 0.0614 0.153 0.0445

PCB 185 12 12 100 NA NA 0.129 0.426 0.769 0.212 NA NA NA NA 0.129 0.426 0.769 0.212

PCB 186 12 0 0 NA NA NA NA NA NA 0.01235 0.0197 0.03525 0.00647 0.01235 0.0197 0.03525 0.00647

PCB 188 12 9 75 NA NA 0.0651 0.116 0.199 0.0482 0.01985 0.0384 0.072 0.0292 0.01985 0.0968 0.199 0.0555
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Table 5-3b.  Summary of Results for Crayfish Partial-Body Composites from Reference Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte HH RBC

% Detected

> HH RBC

PCB Congeners (pg/g ww) (continued)

PCB 189 12 10 83 NA NA 0.176 0.409 0.646 0.156 0.1075 0.112 0.1165 0.00636 0.1075 0.359 0.646 0.182

PCB 190 12 11 92 NA NA 0.423 0.961 1.8 0.382 0.116 0.116 0.116 NA 0.116 0.891 1.8 0.439

PCB 191 12 10 83 NA NA 0.127 0.296 0.597 0.134 0.096 0.101 0.1055 0.00672 0.096 0.263 0.597 0.143

PCB 192 12 0 0 NA NA NA NA NA NA 0.01305 0.021 0.0365 0.00666 0.01305 0.021 0.0365 0.00666

PCB 193 12 12 100 NA NA 0.541 1.44 2.42 0.609 NA NA NA NA 0.541 1.44 2.42 0.609

PCB 194 12 12 100 NA NA 1.03 3.68 5.42 1.4 NA NA NA NA 1.03 3.68 5.42 1.4

PCB 195 12 12 100 NA NA 0.377 1.25 2.02 0.436 NA NA NA NA 0.377 1.25 2.02 0.436

PCB 196/203 12 12 100 NA NA 0.809 2.93 5.03 1.04 NA NA NA NA 0.809 2.93 5.03 1.04

PCB 197 12 11 92 NA NA 0.091 0.215 0.331 0.0704 0.026 0.026 0.026 NA 0.026 0.199 0.331 0.0864

PCB 198 12 8 67 NA NA 0.0742 0.14 0.208 0.0466 0.0166 0.0197 0.02425 0.00329 0.0166 0.0997 0.208 0.0698

PCB 199 12 12 100 NA NA 2.18 6.51 9.86 2.84 NA NA NA NA 2.18 6.51 9.86 2.84

PCB 200 12 10 83 NA NA 0.138 0.216 0.264 0.0467 0.0179 0.0297 0.04155 0.0167 0.0179 0.185 0.264 0.0841

PCB 201 12 12 100 NA NA 0.223 0.61 0.869 0.222 NA NA NA NA 0.223 0.61 0.869 0.222

PCB 202 12 11 92 NA NA 0.499 1.83 2.53 0.574 0.3045 0.305 0.3045 NA 0.3045 1.71 2.53 0.703

PCB 204 12 1 8 NA NA 0.0435 0.0435 0.0435 NA 0.0128 0.0281 0.0525 0.0123 0.0128 0.0293 0.0525 0.0125

PCB 205 12 9 75 NA NA 0.0806 0.13 0.185 0.0374 0.0081 0.0225 0.03995 0.0161 0.0081 0.103 0.185 0.0587

PCB 206 12 11 92 NA NA 0.509 1.13 1.72 0.353 0.108 0.108 0.108 NA 0.108 1.04 1.72 0.447

PCB 207 12 10 83 NA NA 0.0776 0.291 0.483 0.124 0.0935 0.13 0.1665 0.0516 0.0776 0.264 0.483 0.13

PCB 208 12 11 92 NA NA 0.291 0.869 1.59 0.367 0.1115 0.112 0.1115 NA 0.1115 0.806 1.59 0.413

Decachlorobiphenyl 12 8 67 NA NA 0.201 0.631 1.24 0.353 0.086 0.289 0.565 0.213 0.086 0.517 1.24 0.347

Total PCB congeners, 1/2 DL 12 12 100 NA NA 492 815 1700 315 NA NA NA NA 492 815 1700 315

Total PCB congeners, 0 DL 12 12 100 NA NA 489 812 1700 316 NA NA NA NA 489 812 1700 316

PCB TEQ, mammal, 1/2 DL 12 12 100 0.0024 100 0.015 0.0328 0.059 0.0127 NA NA NA NA 0.015 0.0328 0.059 0.0127

PCB TEQ, mammal, 0 DL 12 12 100 0.0024 100 0.00777 0.0313 0.059 0.0146 NA NA NA NA 0.00777 0.0313 0.059 0.0146

Monochlorobiphenyl homologs 12 8 67 NA NA 0.159 0.617 1.31 0.387 0.0395 0.0643 0.075 0.0166 0.0395 0.433 1.31 0.412

Dichlorobiphenyl homologs 12 12 100 NA NA 6.64 11.8 18.3 3.73 NA NA NA NA 6.64 11.8 18.3 3.73

Trichlorobiphenyl homologs 12 12 100 NA NA 77.8 141 226 43.3 NA NA NA NA 77.8 141 226 43.3

Tetrachlorobiphenyl homologs 12 12 100 NA NA 126 259 603 128 NA NA NA NA 126 259 603 128

Pentachlorobiphenyl homologs 12 12 100 NA NA 96.5 185 644 149 NA NA NA NA 96.5 185 644 149

Hexachlorobiphenyl homologs 12 12 100 NA NA 69.1 158 301 64.8 NA NA NA NA 69.1 158 301 64.8

Heptachlorobiphenyl homologs 12 12 100 NA NA 27 68.4 119 24.9 NA NA NA NA 27 68.4 119 24.9

Octachlorobiphenyl homologs 12 12 100 NA NA 4.92 17.2 23.8 6.32 NA NA NA NA 4.92 17.2 23.8 6.32

Nonachlorobiphenyl homologs 12 12 100 NA NA 0.0776 2.07 3.31 0.864 NA NA NA NA 0.0776 2.07 3.31 0.864

Decachlorobiphenyl homologs 12 8 67 NA NA 0.201 0.631 1.24 0.353 0.086 0.289 0.565 0.213 0.086 0.517 1.24 0.347

Dioxins/Furans (pg/g ww)

1,2,3,4,6,7,8-Heptachlorodibenzodioxin 12 0 0 NA NA NA NA NA NA 0.03555 0.0459 0.058 0.00731 0.03555 0.0459 0.058 0.00731

1,2,3,4,6,7,8-Heptachlorodibenzofuran 12 0 0 NA NA NA NA NA NA 0.0176 0.0278 0.0385 0.00721 0.0176 0.0278 0.0385 0.00721

1,2,3,4,7,8,9-Heptachlorodibenzofuran 12 0 0 NA NA NA NA NA NA 0.0215 0.0338 0.0469 0.00914 0.0215 0.0338 0.0469 0.00914

1,2,3,4,7,8-Hexachlorodibenzodioxin 12 0 0 NA NA NA NA NA NA 0.04 0.0715 0.11 0.0208 0.04 0.0715 0.11 0.0208

1,2,3,4,7,8-Hexachlorodibenzofuran 12 0 0 NA NA NA NA NA NA 0.0198 0.0272 0.03535 0.00478 0.0198 0.0272 0.03535 0.00478

1,2,3,6,7,8-Hexachlorodibenzodioxin 12 0 0 NA NA NA NA NA NA 0.04375 0.0733 0.1125 0.0217 0.04375 0.0733 0.1125 0.0217

1,2,3,6,7,8-Hexachlorodibenzofuran 12 0 0 NA NA NA NA NA NA 0.0199 0.027 0.03355 0.00457 0.0199 0.027 0.03355 0.00457

1,2,3,7,8,9-Hexachlorodibenzodioxin 12 0 0 NA NA NA NA NA NA 0.0431 0.0748 0.119 0.0224 0.0431 0.0748 0.119 0.0224

1,2,3,7,8,9-Hexachlorodibenzofuran 12 0 0 NA NA NA NA NA NA 0.0266 0.0352 0.04525 0.00588 0.0266 0.0352 0.04525 0.00588

1,2,3,7,8-Pentachlorodibenzodioxin 12 0 0 NA NA NA NA NA NA 0.0289 0.0474 0.079 0.0129 0.0289 0.0474 0.079 0.0129

1,2,3,7,8-Pentachlorodibenzofuran 12 0 0 NA NA NA NA NA NA 0.0263 0.0454 0.0725 0.0143 0.0263 0.0454 0.0725 0.0143

2,3,4,6,7,8-Hexachlorodibenzofuran 12 0 0 NA NA NA NA NA NA 0.02055 0.0278 0.03495 0.00473 0.02055 0.0278 0.03495 0.00473

2,3,4,7,8-Pentachlorodibenzofuran 12 0 0 NA NA NA NA NA NA 0.02585 0.0486 0.099 0.0204 0.02585 0.0486 0.099 0.0204

2,3,7,8-Tetrachlorodibenzodioxin 12 0 0 NA NA NA NA NA NA 0.01205 0.0241 0.03185 0.00566 0.01205 0.0241 0.03185 0.00566

2,3,7,8-Tetrachlorodibenzofuran 12 0 0 NA NA NA NA NA NA 0.0284 0.0406 0.0665 0.012 0.0284 0.0406 0.0665 0.012

Dioxin TEQ, mammal, 1/2 DL 12 3 25 0.0024 100 0.106 0.127 0.139 0.0185 0.0431 0.063 0.092 0.0159 0.0431 0.0791 0.139 0.0331

Dioxin TEQ, mammal, 0 DL 12 3 25 0.0024 0 0.000114 0.000142 0.000191 0.0000423 0 0 0 0 0 3.56E-05 0.000191 0.0000669

Total TEQ, mammal, 1/2 DL 12 12 100 NA NA 0.121 0.161 0.219 0.0279 NA NA NA NA 0.121 0.161 0.219 0.0279

Total TEQ, mammal, 0 DL 12 12 100 NA NA 0.00777 0.0313 0.0591 0.0146 NA NA NA NA 0.00777 0.0313 0.0591 0.0146

Tetrachlorodibenzodioxin (Total) 12 0 0 NA NA NA NA NA NA 0.01205 0.0241 0.03185 0.00566 0.01205 0.0241 0.03185 0.00566

Tetrachlorodibenzofuran (Total) 12 1 8 NA NA 0.207 0.207 0.207 NA 0.03175 0.0487 0.123 0.0273 0.03175 0.0619 0.207 0.0526

Pentachlorodibenzodioxin (Total) 12 0 0 NA NA NA NA NA NA 0.0289 0.0591 0.1625 0.038 0.0289 0.0591 0.1625 0.038

Pentachlorodibenzofuran (Total) 12 4 33 NA NA 0.0872 0.402 1.2 0.534 0.0332 0.062 0.099 0.0237 0.0332 0.175 1.2 0.326
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Table 5-3b.  Summary of Results for Crayfish Partial-Body Composites from Reference Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte HH RBC

% Detected

> HH RBC

Dioxins/Furans (pg/g ww) (continued)

Hexachlorodibenzodioxin (Total) 12 0 0 NA NA NA NA NA NA 0.04225 0.0731 0.114 0.0214 0.04225 0.0731 0.114 0.0214

Hexachlorodibenzofuran (Total) 12 1 8 NA NA 1.18 1.18 1.18 NA 0.02185 0.0292 0.03665 0.00503 0.02185 0.125 1.18 0.332

Heptachlorodibenzodioxin (Total) 12 0 0 NA NA NA NA NA NA 0.03555 0.0459 0.058 0.00731 0.03555 0.0459 0.058 0.00731

Heptachlorodibenzofuran (Total) 12 0 0 NA NA NA NA NA NA 0.0194 0.0306 0.04175 0.0081 0.0194 0.0306 0.04175 0.0081

Octachlorodibenzodioxin 12 3 25 NA NA 0.38 0.474 0.637 0.141 0.03845 0.0887 0.184 0.0442 0.03845 0.185 0.637 0.188

Octachlorodibenzofuran 12 0 0 NA NA NA NA NA NA 0.0505 0.0795 0.13 0.0218 0.0505 0.0795 0.13 0.0218

Notes:

Field split results were averaged with the parent sample result.

Partial-body is the whole-body minus the carapace and stomach.

Three significant figures were applied to the mean and standard deviation (SD). 
a  

Summary statistics were calculated using half the method detection limit (MDL) for non-detected inorganic results (including methyl mercury) and half the estimated detection limit (EDL) for non-detected organic results. 
b  

For non-detected results, the minimum value is half the MDL for inorganic results and half the EDL for organic results.

DL - detection limit

HH RBC - human health risk-based concentration

NA - not applicable

PCB - polychlorinated biphenyl

TEQ - toxic equivalents
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Table 5-4a.  Summary of Results for Crayfish Carapace and Stomach Composites from Site Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Metals/Metalloids (mg/kg ww except mercury)

Aluminum 18 18 100 15.6 398 1150 392 NA NA NA NA 15.6 398 1150 392

Antimony 18 6 33 0.024 0.176 0.389 0.141 0.007 0.00942 0.0125 0.00202 0.007 0.065 0.389 0.111

Arsenic 18 18 100 0.19 0.656 1.37 0.302 NA NA NA NA 0.19 0.656 1.37 0.302

Barium 18 18 100 44.6 125 235 56.7 NA NA NA NA 44.6 125 235 56.7

Beryllium 18 15 83 0.0022 0.0157 0.039 0.0124 0.0008 0.00148 0.002 0.000617 0.0008 0.0133 0.039 0.0125

Cadmium 18 18 100 0.114 0.328 0.906 0.21 NA NA NA NA 0.114 0.328 0.906 0.21

Calcium 18 18 100 55500 80300 119000 18100 NA NA NA NA 55500 80300 119000 18100

Chromium 18 18 100 0.279 3.01 11.6 3.12 NA NA NA NA 0.279 3.01 11.6 3.12

Cobalt 18 18 100 0.0565 0.335 0.818 0.239 NA NA NA NA 0.0565 0.335 0.818 0.239

Copper 18 18 100 11.6 25.4 44.5 9.73 NA NA NA NA 11.6 25.4 44.5 9.73

Iron 18 18 100 28.5 419 1160 379 NA NA NA NA 28.5 419 1160 379

Lead 18 18 100 0.211 0.97 2.64 0.647 NA NA NA NA 0.211 0.97 2.64 0.647

Magnesium 18 18 100 632 1150 1720 328 NA NA NA NA 632 1150 1720 328

Manganese 18 18 100 18.9 62.6 118 29.8 NA NA NA NA 18.9 62.6 118 29.8

Mercury (µg/kg ww) 18 18 100 4.2 8.43 18.3 3.21 NA NA NA NA 4.2 8.43 18.3 3.21

Nickel 18 18 100 0.35 1.91 5.34 1.61 NA NA NA NA 0.35 1.91 5.34 1.61

Potassium 18 18 100 980 1390 1710 206 NA NA NA NA 980 1390 1710 206

Selenium 18 18 100 0.11 0.32 0.74 0.158 NA NA NA NA 0.11 0.32 0.74 0.158

Silver 18 18 100 0.0243 0.0644 0.155 0.0306 NA NA NA NA 0.0243 0.0644 0.155 0.0306

Sodium 18 18 100 1900 2460 2870 285 NA NA NA NA 1900 2460 2870 285

Thallium 18 18 100 0.0157 0.0279 0.0423 0.0077 NA NA NA NA 0.0157 0.0279 0.0423 0.0077

Vanadium 18 18 100 0.059 0.933 2.43 0.814 NA NA NA NA 0.059 0.933 2.43 0.814

Zinc 18 18 100 5.95 15.9 32.8 6.99 NA NA NA NA 5.95 15.9 32.8 6.99

Conventional Parameters (% ww)

Total solids 18 18 100 31.8 41.2 51.1 5.67 NA NA NA NA 31.8 41.2 51.1 5.67

Notes:

Field split results were averaged with the parent sample result.

Three significant figures were applied to the mean and standard deviation (SD). 
a  

Summary statistics were calculated using half the method detection limit (MDL) for non-detected inorganic results. 
b 

For non-detected results, the minimum value is half the MDL.

NA - not applicable

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte
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Table 5-4b.  Summary of Results for Crayfish Carapace and Stomach Composites from Reference Areas

%

Total # # Detected Detected Min Mean Max SD Min Mean Max SD Min Mean Max SD

Metals/Metalloids (mg/kg ww except mercury)

Aluminum 12 12 100 80.5 239 471 140 NA NA NA NA 80.5 239 471 140

Antimony 12 4 33 0.0155 0.0181 0.023 0.00342 0.0025 0.00456 0.0065 0.00155 0.0025 0.00908 0.023 0.00702

Arsenic 12 12 100 0.22 0.656 1.53 0.446 NA NA NA NA 0.22 0.656 1.53 0.446

Barium 12 12 100 43.9 156 314 110 NA NA NA NA 43.9 156 314 110

Beryllium 12 12 100 0.0027 0.0116 0.0255 0.00755 NA NA NA NA 0.0027 0.0116 0.0255 0.00755

Cadmium 12 12 100 0.0143 0.0522 0.151 0.0385 NA NA NA NA 0.0143 0.0522 0.151 0.0385

Calcium 12 12 100 51300 72600 109000 17700 NA NA NA NA 51300 72600 109000 17700

Chromium 12 12 100 0.37 3.84 10.8 3.71 NA NA NA NA 0.37 3.84 10.8 3.71

Cobalt 12 12 100 0.0704 0.269 0.619 0.198 NA NA NA NA 0.0704 0.269 0.619 0.198

Copper 12 12 100 7.17 15 24.3 5.85 NA NA NA NA 7.17 15 24.3 5.85

Iron 12 12 100 47.4 269 605 215 NA NA NA NA 47.4 269 605 215

Lead 12 12 100 0.0601 0.175 0.34 0.0872 NA NA NA NA 0.0601 0.175 0.34 0.0872

Magnesium 12 12 100 933 1200 1920 282 NA NA NA NA 933 1200 1920 282

Manganese 12 12 100 44.6 68.1 104 20.7 NA NA NA NA 44.6 68.1 104 20.7

Mercury (µg/kg ww) 12 12 100 6.1 10.7 29.3 6.22 NA NA NA NA 6.1 10.7 29.3 6.22

Nickel 12 12 100 0.199 1.74 4.69 1.6 NA NA NA NA 0.199 1.74 4.69 1.6

Potassium 12 12 100 1290 1490 1780 147 NA NA NA NA 1290 1490 1780 147

Selenium 12 12 100 0.11 0.27 0.49 0.154 NA NA NA NA 0.11 0.27 0.49 0.154

Silver 12 12 100 0.044 0.0719 0.106 0.0201 NA NA NA NA 0.044 0.0719 0.106 0.0201

Sodium 12 12 100 2400 2730 2950 188 NA NA NA NA 2400 2730 2950 188

Thallium 12 7 58 0.0031 0.00413 0.0053 0.000754 0.00085 0.00123 0.00145 0.000249 0.00085 0.00292 0.0053 0.0016

Vanadium 12 12 100 0.139 0.845 1.92 0.736 NA NA NA NA 0.139 0.845 1.92 0.736

Zinc 12 12 100 8.26 10.7 14 1.85 NA NA NA NA 8.26 10.7 14 1.85

Conventional Parameters (% ww)

Total solids 12 12 100 33.2 39.4 48 3.58 NA NA NA NA 33.2 39.4 48 3.58

Notes:

Field split results were averaged with the parent sample result.

Three significant figures were applied to the mean and standard deviation (SD). 
a  

Summary statistics were calculated using half the method detection limit (MDL) for non-detected inorganic results. 
b 

For non-detected results, the minimum value is half the MDL.

NA - not applicable

Count of Results All Sample Results
a, b

Detected Results Only Non-Detected Results Only
a, b

Analyte
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Table 5-5.  Results for Clam Composite
%

Total # # Detected Detected

Metals/Metalloids (mg/kg ww except mercury and methyl mercury)

Aluminum 1 1 100 17 100 515 NA

Antimony 1 0 0 0.0069 NA NA 0.0092

Arsenic 1 1 100 0.0024 100 1.12 NA

Barium 1 1 100 3.4 100 6.52 NA

Beryllium 1 1 100 0.034 0 0.0176 NA

Cadmium 1 1 100 0.017 100 0.694 NA

Calcium 1 1 100 NA NA 999 NA

Chromium 1 1 100 26 0 1.32 NA

Cobalt 1 1 100 0.0051 100 0.223 NA

Copper 1 1 100 0.69 100 3.62 NA

Inorganic arsenic 1 1 100 0.0024 100 0.164 NA

Iron 1 1 100 12 100 375 NA

Lead 1 1 100 NA NA 0.961 NA

Magnesium 1 1 100 NA NA 222 NA

Manganese 1 1 100 2.4 100 8.07 NA

Mercury (µg/kg ww) 1 1 100 NA NA 6.33 NA

Methyl mercury (µg/kg ww) 1 1 100 1.7 100 3.5 NA

Nickel 1 1 100 0.34 100 0.616 NA

Potassium 1 1 100 NA NA 259 NA

Selenium 1 1 100 0.086 100 0.5 NA

Silver 1 1 100 0.086 0 0.0203 NA

Sodium 1 1 100 NA NA 305 NA

Thallium 1 1 100 0.00017 100 0.0248 NA

Vanadium 1 1 100 0.086 100 0.836 NA

Zinc 1 1 100 5.1 100 52.8 NA

Conventional Parameters (% ww)

Lipids 1 1 100 NA NA 1.58 NA

Total solids 1 1 100 NA NA 13.1 NA

PCB Congeners (pg/g ww)

PCB 1 1 1 100 NA NA 0.461 NA

PCB 2 1 1 100 NA NA 0.211 NA

PCB 3 1 1 100 NA NA 0.366 NA

PCB 4/10 1 1 100 NA NA 3.42 NA

PCB 5/8 1 1 100 NA NA 9.59 NA

PCB 6 1 1 100 NA NA 3.79 NA

PCB 7/9 1 1 100 NA NA 0.459 NA

PCB 11 1 1 100 NA NA 12 NA

PCB 12/13 1 1 100 NA NA 1.42 NA

PCB 14 1 0 0 NA NA NA 0.0458

PCB 15 1 1 100 NA NA 5 NA

PCB 16/32 1 1 100 NA NA 37.9 NA

PCB 17 1 1 100 NA NA 23.3 NA

PCB 18 1 1 100 NA NA 50.9 NA

PCB 19 1 1 100 NA NA 5.35 NA

PCB 20/21/33 1 1 100 NA NA 30.1 NA

PCB 22 1 1 100 NA NA 22.2 NA

PCB 23 1 1 100 NA NA 0.12 NA

PCB 24/27 1 1 100 NA NA 6.75 NA

PCB 25 1 1 100 NA NA 20.9 NA

PCB 26 1 1 100 NA NA 32.7 NA

PCB 28 1 1 100 NA NA 99.2 NA

PCB 29 1 1 100 NA NA 0.385 NA

PCB 30 1 0 0 NA NA NA 0.02125

PCB 31 1 1 100 NA NA 89.7 NA

PCB 34 1 1 100 NA NA 1.12 NA

Count of Results

Detected Result

Non-Detected 

ResultAnalyte HH RBC

% Detected

> HH RBC
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Table 5-5.  Results for Clam Composite
%

Total # # Detected Detected

Count of Results

Detected Result

Non-Detected 

ResultAnalyte HH RBC

% Detected

> HH RBC

PCB Congeners (pg/g ww) (continued)

PCB 35 1 1 100 NA NA 0.449 NA

PCB 36 1 0 0 NA NA NA 0.096

PCB 37 1 1 100 NA NA 7.2 NA

PCB 38 1 1 100 NA NA 3.48 NA

PCB 39 1 0 0 NA NA NA 0.0895

PCB 40 1 1 100 NA NA 8.37 NA

PCB 41/64/71/ 72 1 1 100 NA NA 77.8 NA

PCB 42/59 1 1 100 NA NA 28.8 NA

PCB 43/49 1 1 100 NA NA 152 NA

PCB 44 1 1 100 NA NA 84.7 NA

PCB 45 1 1 100 NA NA 14.3 NA

PCB 46 1 1 100 NA NA 4.58 NA

PCB 47 1 1 100 NA NA 71.8 NA

PCB 48/75 1 1 100 NA NA 18.1 NA

PCB 50 1 1 100 NA NA 0.628 NA

PCB 51 1 1 100 NA NA 12 NA

PCB 52/69 1 1 100 NA NA 164 NA

PCB 53 1 1 100 NA NA 29.1 NA

PCB 54 1 1 100 NA NA 1.48 NA

PCB 55 1 1 100 NA NA 0.857 NA

PCB 56/60 1 1 100 NA NA 23.1 NA

PCB 57 1 1 100 NA NA 0.733 NA

PCB 58 1 1 100 NA NA 0.254 NA

PCB 61/70 1 1 100 NA NA 61.5 NA

PCB 62 1 0 0 NA NA NA 0.0615

PCB 63 1 1 100 NA NA 4.19 NA

PCB 65 1 0 0 NA NA NA 0.065

PCB 66/76 1 1 100 NA NA 61.2 NA

PCB 67 1 1 100 NA NA 1.83 NA

PCB 68 1 1 100 NA NA 1.52 NA

PCB 73 1 1 100 NA NA 0.875 NA

PCB 74 1 1 100 NA NA 34.9 NA

PCB 77 1 1 100 NA NA 2.31 NA

PCB 78 1 0 0 NA NA NA 0.066

PCB 79 1 1 100 NA NA 1.52 NA

PCB 80 1 0 0 NA NA NA 0.056

PCB 81 1 1 100 NA NA 0.314 NA

PCB 82 1 1 100 NA NA 5.47 NA

PCB 83 1 0 0 NA NA NA 0.0468

PCB 84/92 1 1 100 NA NA 34.1 NA

PCB 85/116 1 1 100 NA NA 14.8 NA

PCB 86 1 0 0 NA NA NA 0.08

PCB 87/117/125 1 1 100 NA NA 23.4 NA

PCB 88/91 1 1 100 NA NA 17.9 NA

PCB 89 1 1 100 NA NA 0.782 NA

PCB 90/101 1 1 100 NA NA 92.9 NA

PCB 93 1 0 0 NA NA NA 0.071

PCB 94 1 1 100 NA NA 0.862 NA

PCB 95/98/102 1 1 100 NA NA 64.5 NA

PCB 96 1 1 100 NA NA 1.05 NA

PCB 97 1 1 100 NA NA 19.9 NA

PCB 100 1 1 100 NA NA 4.02 NA

PCB 99 1 1 100 NA NA 55.2 NA

PCB 103 1 1 100 NA NA 3.18 NA

PCB 104 1 1 100 NA NA 0.244 NA
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Table 5-5.  Results for Clam Composite
%

Total # # Detected Detected

Count of Results

Detected Result

Non-Detected 

ResultAnalyte HH RBC

% Detected

> HH RBC

PCB Congeners (pg/g ww) (continued)

PCB 105 1 1 100 NA NA 20.8 NA

PCB 106/118 1 1 100 NA NA 50.2 NA

PCB 107/109 1 1 100 NA NA 5.77 NA

PCB 108/112 1 1 100 NA NA 3.37 NA

PCB 110 1 1 100 NA NA 67.5 NA

PCB 111/115 1 1 100 NA NA 1.24 NA

PCB 113 1 0 0 NA NA NA 0.054

PCB 114 1 1 100 NA NA 1.44 NA

PCB 119 1 1 100 NA NA 2.99 NA

PCB 120 1 0 0 NA NA NA 0.0394

PCB 121 1 0 0 NA NA NA 0.04435

PCB 122 1 1 100 NA NA 0.439 NA

PCB 123 1 1 100 NA NA 1.19 NA

PCB 124 1 1 100 NA NA 2.13 NA

PCB 126 1 1 100 NA NA 0.278 NA

PCB 127 1 0 0 NA NA NA 0.116

PCB 128/162 1 1 100 NA NA 12.4 NA

PCB 129 1 1 100 NA NA 0.798 NA

PCB 130 1 1 100 NA NA 7.82 NA

PCB 131/133 1 1 100 NA NA 3.69 NA

PCB 132/161 1 1 100 NA NA 15.6 NA

PCB 134/143 1 1 100 NA NA 4.01 NA

PCB 135 1 1 100 NA NA 12 NA

PCB 136 1 1 100 NA NA 9.33 NA

PCB 138/163/164 1 1 100 NA NA 91.2 NA

PCB 137 1 1 100 NA NA 1.14 NA

PCB 139/149 1 1 100 NA NA 72.7 NA

PCB 140 1 1 100 NA NA 1 NA

PCB 141 1 1 100 NA NA 3.41 NA

PCB 142 1 0 0 NA NA NA 0.082

PCB 144 1 1 100 NA NA 3.42 NA

PCB 145 1 0 0 NA NA NA 0.0645

PCB 146/165 1 1 100 NA NA 19.1 NA

PCB 147 1 1 100 NA NA 3.05 NA

PCB 148 1 1 100 NA NA 0.347 NA

PCB 150 1 1 100 NA NA 0.418 NA

PCB 151 1 1 100 NA NA 22.3 NA

PCB 152 1 1 100 NA NA 0.126 NA

PCB 153 1 1 100 NA NA 98.8 NA

PCB 154 1 1 100 NA NA 3.4 NA

PCB 155 1 0 0 NA NA NA 0.178

PCB 156 1 1 100 NA NA 2.59 NA

PCB 157 1 1 100 NA NA 1.04 NA

PCB 158/160 1 1 100 NA NA 7.01 NA

PCB 159 1 0 0 NA NA NA 0.0525

PCB 166 1 1 100 NA NA 0.329 NA

PCB 167 1 1 100 NA NA 2.27 NA

PCB 168 1 0 0 NA NA NA 0.0515

PCB 169 1 1 100 NA NA 0.156 NA

PCB 170 1 1 100 NA NA 4.21 NA

PCB 171 1 1 100 NA NA 6.22 NA

PCB 172 1 1 100 NA NA 0.817 NA

PCB 173 1 1 100 NA NA 0.324 NA

PCB 174 1 1 100 NA NA 5.75 NA

PCB 175 1 1 100 NA NA 0.819 NA
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Table 5-5.  Results for Clam Composite
%

Total # # Detected Detected

Count of Results

Detected Result

Non-Detected 

ResultAnalyte HH RBC

% Detected

> HH RBC

PCB Congeners (pg/g ww) (continued)

PCB 176 1 1 100 NA NA 3.48 NA

PCB 177 1 1 100 NA NA 22.2 NA

PCB 178 1 1 100 NA NA 11.1 NA

PCB 179 1 1 100 NA NA 16.8 NA

PCB 180 1 1 100 NA NA 10.2 NA

PCB 181 1 0 0 NA NA NA 0.04045

PCB 182/187 1 1 100 NA NA 53.2 NA

PCB 183 1 1 100 NA NA 10.3 NA

PCB 184 1 1 100 NA NA 0.374 NA

PCB 185 1 1 100 NA NA 1.81 NA

PCB 186 1 0 0 NA NA NA 0.02765

PCB 188 1 1 100 NA NA 0.199 NA

PCB 189 1 0 0 NA NA NA 0.051

PCB 190 1 1 100 NA NA 3.63 NA

PCB 191 1 1 100 NA NA 0.39 NA

PCB 192 1 0 0 NA NA NA 0.0317

PCB 193 1 1 100 NA NA 3.01 NA

PCB 194 1 1 100 NA NA 0.894 NA

PCB 195 1 1 100 NA NA 2.53 NA

PCB 196/203 1 1 100 NA NA 5.93 NA

PCB 197 1 1 100 NA NA 0.454 NA

PCB 198 1 1 100 NA NA 0.372 NA

PCB 199 1 1 100 NA NA 4.58 NA

PCB 200 1 1 100 NA NA 0.513 NA

PCB 201 1 1 100 NA NA 2.39 NA

PCB 202 1 1 100 NA NA 8.45 NA

PCB 204 1 0 0 NA NA NA 0.04805

PCB 205 1 1 100 NA NA 0.434 NA

PCB 206 1 0 0 NA NA NA 0.815

PCB 207 1 1 100 NA NA 0.286 NA

PCB 208 1 1 100 NA NA 0.823 NA

Decachlorobiphenyl 1 1 100 NA NA 0.688 NA

Total PCB congeners, 1/2 DL 1 1 100 NA NA 2360 NA

Total PCB congeners, 0 DL 1 1 100 NA NA 2350 NA

PCB TEQ, mammal, 1/2 DL 1 1 100 0.0024 Yes 0.0352 NA

PCB TEQ, mammal, 0 DL 1 1 100 0.0024 Yes 0.0352 NA

Monochlorobiphenyl homologs 1 1 100 NA NA 1.04 NA

Dichlorobiphenyl homologs 1 1 100 NA NA 35.6 NA

Trichlorobiphenyl homologs 1 1 100 NA NA 432 NA

Tetrachlorobiphenyl homologs 1 1 100 NA NA 863 NA

Pentachlorobiphenyl homologs 1 1 100 NA NA 495 NA

Hexachlorobiphenyl homologs 1 1 100 NA NA 399 NA

Heptachlorobiphenyl homologs 1 1 100 NA NA 155 NA

Octachlorobiphenyl homologs 1 1 100 NA NA 26.5 NA

Nonachlorobiphenyl homologs 1 1 100 NA NA 1.11 NA

Decachlorobiphenyl homologs 1 1 100 NA NA 0.688 NA

Dioxins/Furans (pg/g ww)

1,2,3,4,6,7,8-Heptachlorodibenzodioxin 1 0 0 NA NA NA 0.081

1,2,3,4,6,7,8-Heptachlorodibenzofuran 1 0 0 NA NA NA 0.02995

1,2,3,4,7,8,9-Heptachlorodibenzofuran 1 0 0 NA NA NA 0.03685

1,2,3,4,7,8-Hexachlorodibenzodioxin 1 0 0 NA NA NA 0.0449

1,2,3,4,7,8-Hexachlorodibenzofuran 1 0 0 NA NA NA 0.0181

1,2,3,6,7,8-Hexachlorodibenzodioxin 1 0 0 NA NA NA 0.04685

1,2,3,6,7,8-Hexachlorodibenzofuran 1 0 0 NA NA NA 0.01785

1,2,3,7,8,9-Hexachlorodibenzodioxin 1 0 0 NA NA NA 0.04575
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Table 5-5.  Results for Clam Composite
%

Total # # Detected Detected

Count of Results

Detected Result

Non-Detected 

ResultAnalyte HH RBC

% Detected

> HH RBC

Dioxins/Furans (pg/g ww) (continued)

1,2,3,7,8,9-Hexachlorodibenzofuran 1 0 0 NA NA NA 0.02455

1,2,3,7,8-Pentachlorodibenzodioxin 1 0 0 NA NA NA 0.03465

1,2,3,7,8-Pentachlorodibenzofuran 1 0 0 NA NA NA 0.02575

2,3,4,6,7,8-Hexachlorodibenzofuran 1 0 0 NA NA NA 0.0185

2,3,4,7,8-Pentachlorodibenzofuran 1 0 0 NA NA NA 0.0241

2,3,7,8-Tetrachlorodibenzodioxin 1 0 0 NA NA NA 0.02545

2,3,7,8-Tetrachlorodibenzofuran 1 1 100 NA NA 0.218 NA

Dioxin TEQ, mammal, 1/2 DL 1 1 100 0.0024 Yes 0.113 NA

Dioxin TEQ, mammal, 0 DL 1 1 100 0.0024 Yes 0.0221 NA

Total TEQ, mammal, 1/2 DL 1 1 100 NA NA 0.149 NA

Total TEQ, mammal, 0 DL 1 1 100 NA NA 0.0573 NA

Tetrachlorodibenzodioxin (Total) 1 1 100 NA NA 0.17 NA

Tetrachlorodibenzofuran (Total) 1 1 100 NA NA 0.443 NA

Pentachlorodibenzodioxin (Total) 1 0 0 NA NA NA 0.03465

Pentachlorodibenzofuran (Total) 1 0 0 NA NA NA 0.0249

Hexachlorodibenzodioxin (Total) 1 0 0 NA NA NA 0.04585

Hexachlorodibenzofuran (Total) 1 1 100 NA NA 0.0538 NA

Heptachlorodibenzodioxin (Total) 1 0 0 NA NA NA 0.141

Heptachlorodibenzofuran (Total) 1 0 0 NA NA NA 0.03325

Octachlorodibenzodioxin 1 1 100 NA NA 0.911 NA

Octachlorodibenzofuran 1 0 0 NA NA NA 0.0825

Notes:

DL - detection limit

HH RBC - human health risk-based concentration

NA - not applicable

PCB - polychlorinated biphenyl

SD - standard deviation

TEQ - toxic equivalents

For non-detected results, the value is half the method detection limit (MDL) for inorganic results (including methyl mercury) and half the estimated detection limit (EDL) for 

organic results.

5 of 5



 



Upper Columbia River
Macroinvertebrate Tissue Study Data Summary Report March 2018

Table 5-6. Comparison of ACGs to MDLs for Non-Detected Metals, Methyl Mercury, and Inorganic Arsenic

Analyte ACG
a

Minimum MDL 

for Non-

Detected 

Results

Maximum MDL 

for Non-

Detected 

Results

# of Non-

Detected 

Results

# of Non-

Detected Results 

Exceeding ACG

Antimony 0.01 0.001 0.014 30 6

Inorganic arsenic 0.004 0.0058 0.0088 6 6

Thallium 0.004 0.0004 0.0044 15 2

Antimony 0.01 0.002 0.025 62 31

Beryllium 0.034 0.0016 0.004 9 0

Methyl mercury (µg/kg ww) 2 0.6 0.6 1 0

Thallium 0.004 0.0015 0.0029 13 0

Antimony 0.01 0.0184 0.0184 1 1

Notes:

Number of  non-detected results exceeding the analytical concentration goal (ACG) are highlighted.
a 

ACGs were presented in the QAPP and are based on the reporting limits provided by the laboratory (Exponent et al. 2016).

MDL - method detection limit

Mussels (mg/kg ww)

Crayfish (mg/kg ww except methyl mercury)

Clams (mg/kg ww)
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Table 5-7. Comparison of ACGs to EDLs for Non-Detected Organic Compounds

Analyte ACG
a

Minimum EDL 

for Non-

Detected 

Results

Maximum EDL 

for Non-Detected 

Results

# of Non-

Detected 

Results

# of Non-

Detected Results 

Exceeding ACG

PCB 1 0.5 0.0219 0.265 5 0

PCB 2 0.5 0.0158 0.0858 12 0

PCB 3 0.5 0.018 0.204 8 0

PCB 4/10 2 0.111 0.519 9 0

PCB 5/8 2 3.32 3.49 2 2

PCB 6 1 0.21 1.41 4 2

PCB 7/9 2 0.0681 0.431 16 0

PCB 11 1 2.2 5.99 6 6

PCB 12/13 2 0.186 0.865 9 0

PCB 14 1 0.044 0.39 22 0

PCB 15 1 1.34 2.55 2 2

PCB 23 0.5 0.0113 0.0983 13 0

PCB 29 0.5 0.0391 0.094 3 0

PCB 30 0.5 0.00457 0.0512 16 0

PCB 34 0.5 0.235 0.235 1 0

PCB 35 0.5 0.0534 0.0569 2 0

PCB 36 0.5 0.0155 0.14 18 0

PCB 39 0.5 0.0145 0.23 12 0

PCB 50 0.5 0.03 0.104 3 0

PCB 54 0.5 0.0501 0.192 3 0

PCB 55 0.5 0.2 0.2 1 0

PCB 57 0.5 0.233 0.233 1 0

PCB 58 0.5 0.0313 0.117 4 0

PCB 62 0.5 0.00929 0.11 16 0

PCB 65 0.5 0.00983 0.117 16 0

PCB 73 0.5 0.00909 0.132 16 0

PCB 77 0.5 0.231 0.231 1 0

PCB 78 0.5 0.00992 0.122 24 0

PCB 80 0.5 0.00849 0.128 25 0

PCB 81 0.5 0.0622 0.109 2 0

PCB 82 0.5 1.45 1.45 1 1

PCB 83 0.5 0.00499 0.115 21 0

PCB 86 0.5 0.00851 0.183 13 0

PCB 89 0.5 0.087 0.252 4 0

PCB 93 0.5 0.00745 0.17 25 0

PCB 96 0.5 0.152 0.212 4 0

PCB 100 0.5 0.74 0.74 1 1

PCB 104 0.5 0.0134 0.106 11 0

PCB 107/109 1 0.864 0.864 1 0

PCB 108/112 1 1.51 1.51 1 1

PCB 111/115 1 0.00456 1.11 6 1

PCB 113 0.5 0.00567 0.126 25 0

PCB 114 0.5 0.302 0.302 1 0

PCB 120 0.5 0.0042 0.0904 12 0

PCB 121 0.5 0.00464 0.106 25 0

PCB 122 0.5 0.0388 0.231 6 0

PCB 123 0.5 0.185 0.185 1 0

PCB 124 0.5 0.457 0.457 1 0

PCB 126 0.5 0.025 0.162 6 0

PCB 127 0.5 0.0238 0.321 25 0

Mussels

PCB Congeners (pg/g ww)

1 of 6



Upper Columbia River
Macroinvertebrate Tissue Study Data Summary Report March 2018

Table 5-7. Comparison of ACGs to EDLs for Non-Detected Organic Compounds

Analyte ACG
a

Minimum EDL 

for Non-

Detected 

Results

Maximum EDL 

for Non-Detected 

Results

# of Non-

Detected 

Results

# of Non-

Detected Results 

Exceeding ACG

PCB 130 0.5 0.587 0.587 1 1

PCB 131/133 0.5 0.38 0.502 2 1

PCB 132/161 1 2.26 2.26 1 1

PCB 137 0.5 0.404 0.404 1 0

PCB 140 0.5 0.0607 0.281 11 0

PCB 142 1 0.0174 0.161 23 0

PCB 144 0.5 0.303 0.746 2 1

PCB 145 0.5 0.00579 0.179 20 0

PCB 147 0.5 0.548 1.61 4 4

PCB 148 0.5 0.00765 0.237 17 0

PCB 150 0.5 0.0202 0.199 9 0

PCB 152 0.5 0.00557 0.173 13 0

PCB 154 0.5 0.582 0.846 2 2

PCB 155 0.5 0.0412 0.164 10 0

PCB 156 0.5 0.537 0.537 1 1

PCB 158/160 1 0.447 0.473 2 0

PCB 159 0.5 0.0181 0.545 19 1

PCB 166 0.5 0.0149 0.094 7 0

PCB 167 0.5 0.289 0.289 1 0

PCB 168 0.5 0.0109 0.106 17 0

PCB 169 0.5 0.0289 0.0472 2 0

PCB 170 0.5 0.709 0.709 1 1

PCB 173 0.5 0.0272 0.184 9 0

PCB 175 0.5 0.031 0.198 4 0

PCB 177 0.5 0.948 0.948 1 1

PCB 181 0.5 0.00632 0.0786 25 0

PCB 183 0.5 0.751 0.751 1 1

PCB 184 0.5 0.0168 0.103 9 0

PCB 185 0.5 0.561 0.561 1 1

PCB 186 0.5 0.00497 0.0571 25 0

PCB 188 0.5 0.00496 0.0709 13 0

PCB 189 0.5 0.0322 0.23 5 0

PCB 190 0.5 0.267 0.267 1 0

PCB 191 0.5 0.0167 0.256 9 0

PCB 192 0.5 0.00495 0.0616 25 0

PCB 194 0.5 0.315 0.315 1 0

PCB 195 0.5 0.146 0.206 3 0

PCB 196/203 1 0.624 0.624 1 0

PCB 197 0.5 0.0318 0.211 7 0

PCB 198 0.5 0.0203 0.209 6 0

PCB 200 0.5 0.161 1.11 5 2

PCB 201 0.5 0.0362 0.126 5 0

PCB 204 0.5 0.0138 0.161 23 0

PCB 205 0.5 0.0374 0.0616 3 0

PCB 206 0.5 0.255 0.255 1 0

PCB 207 0.5 0.00764 0.0442 7 0

PCB 208 0.5 0.24 0.24 1 0

Decachlorobiphenyl 0.5 0.0671 0.0671 1 0

Mussels (continued)

PCB Congeners (pg/g ww) (continued)

2 of 6



Upper Columbia River
Macroinvertebrate Tissue Study Data Summary Report March 2018

Table 5-7. Comparison of ACGs to EDLs for Non-Detected Organic Compounds

Analyte ACG
a

Minimum EDL 

for Non-

Detected 

Results

Maximum EDL 

for Non-Detected 

Results

# of Non-

Detected 

Results

# of Non-

Detected Results 

Exceeding ACG

1,2,3,4,6,7,8-Heptachlorodibenzodioxin 2.5 0.0555 0.483 19 0

1,2,3,4,6,7,8-Heptachlorodibenzofuran 2.5 0.0118 0.164 21 0

1,2,3,4,7,8,9-Heptachlorodibenzofuran 2.5 0.0132 0.248 23 0

1,2,3,4,7,8-Hexachlorodibenzodioxin 2.5 0.0407 0.295 23 0

1,2,3,4,7,8-Hexachlorodibenzofuran 2.5 0.0108 0.147 23 0

1,2,3,6,7,8-Hexachlorodibenzodioxin 2.5 0.0396 0.325 23 0

1,2,3,6,7,8-Hexachlorodibenzofuran 2.5 0.0106 0.156 23 0

1,2,3,7,8,9-Hexachlorodibenzodioxin 2.5 0.0396 0.31 22 0

1,2,3,7,8,9-Hexachlorodibenzofuran 2.5 0.0154 0.203 22 0

1,2,3,7,8-Pentachlorodibenzodioxin 2.5 0.0174 0.159 23 0

1,2,3,7,8-Pentachlorodibenzofuran 2.5 0.0116 0.216 23 0

2,3,4,6,7,8-Hexachlorodibenzofuran 2.5 0.0119 0.178 23 0

2,3,4,7,8-Pentachlorodibenzofuran 2.5 0.0101 0.239 23 0

2,3,7,8-Tetrachlorodibenzodioxin 0.5 0.00996 0.142 23 0

2,3,7,8-Tetrachlorodibenzofuran 0.5 0.0142 0.175 23 0

Octachlorodibenzodioxin 5 0.35 0.896 11 0

Octachlorodibenzofuran 5 0.0372 0.449 21 0

PCB 1 0.5 0.0719 0.194 5 0

PCB 2 0.5 0.0186 0.143 8 0

PCB 3 0.5 0.0738 0.14 4 0

PCB 4/10 2 0.266 1.97 13 0

PCB 5/8 2 4.16 4.16 1 1

PCB 6 1 0.916 2.75 9 8

PCB 7/9 2 0.0995 0.524 14 0

PCB 11 1 3.09 8.41 4 4

PCB 12/13 2 0.215 0.9 10 0

PCB 14 1 0.0377 0.551 34 0

PCB 15 1 2.15 3.01 4 4

PCB 23 0.5 0.0191 0.31 20 0

PCB 29 0.5 0.105 0.299 3 0

PCB 30 0.5 0.00649 0.101 29 0

PCB 34 0.5 0.284 0.284 1 0

PCB 35 0.5 0.0248 0.445 5 0

PCB 36 0.5 0.0236 0.468 30 0

PCB 37 0.5 1 1 1 1

PCB 39 0.5 0.022 0.436 21 0

PCB 50 0.5 0.0988 0.538 3 1

PCB 55 0.5 0.624 0.624 1 1

PCB 57 0.5 0.186 0.186 1 0

PCB 58 0.5 0.037 0.239 4 0

PCB 62 0.5 0.0167 0.21 30 0

PCB 65 0.5 0.0177 0.529 29 1

PCB 67 0.5 0.489 0.489 1 0

PCB 68 0.5 0.566 0.566 1 1

PCB 73 0.5 0.0158 0.122 11 0

PCB 78 0.5 0.0188 0.208 34 0

PCB 80 0.5 0.0207 0.184 32 0

PCB 81 0.5 0.028 0.185 5 0

Mussels (continued)

Dioxins/Furans (pg/g ww)

Crayfish

PCB Congeners (pg/g ww)
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Table 5-7. Comparison of ACGs to EDLs for Non-Detected Organic Compounds

Analyte ACG
a

Minimum EDL 

for Non-

Detected 

Results

Maximum EDL 

for Non-Detected 

Results

# of Non-

Detected 

Results

# of Non-

Detected Results 

Exceeding ACG

PCB 82 0.5 0.259 0.259 1 0

PCB 83 0.5 0.00884 0.118 31 0

PCB 86 0.5 0.0151 0.195 26 0

PCB 89 0.5 0.0133 0.383 8 0

PCB 93 0.5 0.0126 0.174 34 0

PCB 94 0.5 0.0392 0.306 5 0

PCB 104 0.5 0.0232 0.0983 10 0

PCB 108/112 1 0.503 0.711 3 0

PCB 111/115 1 0.00808 0.0307 5 0

PCB 113 0.5 0.00987 0.128 34 0

PCB 114 0.5 0.35 0.35 1 0

PCB 120 0.5 0.00744 0.289 4 0

PCB 121 0.5 0.00786 0.108 34 0

PCB 122 0.5 0.0385 0.429 19 0

PCB 123 0.5 0.258 0.396 2 0

PCB 124 0.5 0.313 0.313 1 0

PCB 126 0.5 0.135 0.314 4 0

PCB 127 0.5 0.0383 0.462 32 0

PCB 129 0.5 0.232 0.335 2 0

PCB 132/161 1 0.0281 0.606 3 0

PCB 135 0.5 1.31 1.31 1 1

PCB 140 0.5 0.0416 0.285 10 0

PCB 142 1 0.0353 0.319 34 0

PCB 144 0.5 0.628 0.628 1 1

PCB 145 0.5 0.0071 0.265 33 0

PCB 147 0.5 0.873 1.5 4 4

PCB 148 0.5 0.0375 0.114 5 0

PCB 150 0.5 0.0263 0.261 17 0

PCB 152 0.5 0.00683 0.255 26 0

PCB 154 0.5 0.762 1.99 3 3

PCB 155 0.5 0.0874 0.248 10 0

PCB 157 0.5 0.737 0.737 1 1

PCB 159 0.5 0.0267 0.193 28 0

PCB 166 0.5 0.0224 0.22 3 0

PCB 168 0.5 0.0271 0.132 15 0

PCB 169 0.5 0.0593 0.21 4 0

PCB 173 0.5 0.0172 0.196 28 0

PCB 175 0.5 0.0177 0.249 4 0

PCB 181 0.5 0.0233 0.163 30 0

PCB 184 0.5 0.0271 0.127 10 0

PCB 186 0.5 0.013 0.116 34 0

PCB 188 0.5 0.0397 0.16 8 0

PCB 189 0.5 0.215 0.233 2 0

PCB 190 0.5 0.232 0.232 1 0

PCB 191 0.5 0.192 0.211 2 0

PCB 192 0.5 0.0113 0.128 34 0

PCB 194 0.5 1.75 1.75 1 1

PCB 197 0.5 0.052 0.654 3 1

PCB 198 0.5 0.0332 0.246 8 0

PCB 200 0.5 0.0358 0.854 5 2

Crayfish (continued)

PCB Congeners (pg/g ww) (continued)
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Table 5-7. Comparison of ACGs to EDLs for Non-Detected Organic Compounds

Analyte ACG
a

Minimum EDL 

for Non-

Detected 

Results

Maximum EDL 

for Non-Detected 

Results

# of Non-

Detected 

Results

# of Non-

Detected Results 

Exceeding ACG

PCB 201 0.5 1.26 1.26 1 1

PCB 202 0.5 0.527 0.609 2 2

PCB 204 0.5 0.00582 0.238 33 0

PCB 205 0.5 0.0162 0.214 8 0

PCB 206 0.5 0.216 0.299 2 0

PCB 207 0.5 0.0962 0.333 3 0

PCB 208 0.5 0.223 0.223 1 0

Decachlorobiphenyl 0.5 0.172 1.13 4 2

1,2,3,4,6,7,8-Heptachlorodibenzodioxin 2.5 0.0269 0.135 31 0

1,2,3,4,6,7,8-Heptachlorodibenzofuran 2.5 0.0159 0.153 32 0

1,2,3,4,7,8,9-Heptachlorodibenzofuran 2.5 0.0196 0.0938 34 0

1,2,3,4,7,8-Hexachlorodibenzodioxin 2.5 0.0364 0.22 34 0

1,2,3,4,7,8-Hexachlorodibenzofuran 2.5 0.0133 0.0707 34 0

1,2,3,6,7,8-Hexachlorodibenzodioxin 2.5 0.0389 0.225 34 0

1,2,3,6,7,8-Hexachlorodibenzofuran 2.5 0.0135 0.0671 34 0

1,2,3,7,8,9-Hexachlorodibenzodioxin 2.5 0.0403 0.238 34 0

1,2,3,7,8,9-Hexachlorodibenzofuran 2.5 0.0184 0.0905 34 0

1,2,3,7,8-Pentachlorodibenzodioxin 2.5 0.0199 0.158 34 0

1,2,3,7,8-Pentachlorodibenzofuran 2.5 0.0312 0.145 34 0

2,3,4,6,7,8-Hexachlorodibenzofuran 2.5 0.0137 0.0699 34 0

2,3,4,7,8-Pentachlorodibenzofuran 2.5 0.0285 0.198 34 0

2,3,7,8-Tetrachlorodibenzodioxin 0.5 0.0212 0.0751 34 0

2,3,7,8-Tetrachlorodibenzofuran 0.5 0.0452 0.346 20 0

Octachlorodibenzodioxin 5 0.0684 0.456 16 0

Octachlorodibenzofuran 5 0.0409 0.26 26 0

PCB 14 1 0.0916 0.0916 1 0

PCB 30 0.5 0.0425 0.0425 1 0

PCB 36 0.5 0.192 0.192 1 0

PCB 39 0.5 0.179 0.179 1 0

PCB 62 0.5 0.123 0.123 1 0

PCB 65 0.5 0.13 0.13 1 0

PCB 78 0.5 0.132 0.132 1 0

PCB 80 0.5 0.112 0.112 1 0

PCB 83 0.5 0.0936 0.0936 1 0

PCB 86 0.5 0.16 0.16 1 0

PCB 93 0.5 0.142 0.142 1 0

PCB 113 0.5 0.108 0.108 1 0

PCB 120 0.5 0.0788 0.0788 1 0

PCB 121 0.5 0.0887 0.0887 1 0

PCB 127 0.5 0.232 0.232 1 0

PCB 142 1 0.164 0.164 1 0

PCB 145 0.5 0.129 0.129 1 0

PCB 155 0.5 0.356 0.356 1 0

PCB 159 0.5 0.105 0.105 1 0

PCB 168 0.5 0.103 0.103 1 0

PCB 181 0.5 0.0809 0.0809 1 0

PCB 186 0.5 0.0553 0.0553 1 0

Crayfish (continued)
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Table 5-7. Comparison of ACGs to EDLs for Non-Detected Organic Compounds

Analyte ACG
a

Minimum EDL 

for Non-

Detected 

Results

Maximum EDL 

for Non-Detected 

Results

# of Non-

Detected 

Results

# of Non-

Detected Results 

Exceeding ACG

PCB 189 0.5 0.102 0.102 1 0

PCB 192 0.5 0.0634 0.0634 1 0

PCB 204 0.5 0.0961 0.0961 1 0

PCB 206 0.5 1.63 1.63 1 1

1,2,3,4,6,7,8-Heptachlorodibenzodioxin 2.5 0.162 0.162 1 0

1,2,3,4,6,7,8-Heptachlorodibenzofuran 2.5 0.0599 0.0599 1 0

1,2,3,4,7,8,9-Heptachlorodibenzofuran 2.5 0.0737 0.0737 1 0

1,2,3,4,7,8-Hexachlorodibenzodioxin 2.5 0.0898 0.0898 1 0

1,2,3,4,7,8-Hexachlorodibenzofuran 2.5 0.0362 0.0362 1 0

1,2,3,6,7,8-Hexachlorodibenzodioxin 2.5 0.0937 0.0937 1 0

1,2,3,6,7,8-Hexachlorodibenzofuran 2.5 0.0357 0.0357 1 0

1,2,3,7,8,9-Hexachlorodibenzodioxin 2.5 0.0915 0.0915 1 0

1,2,3,7,8,9-Hexachlorodibenzofuran 2.5 0.0491 0.0491 1 0

1,2,3,7,8-Pentachlorodibenzodioxin 2.5 0.0693 0.0693 1 0

1,2,3,7,8-Pentachlorodibenzofuran 2.5 0.0515 0.0515 1 0

2,3,4,6,7,8-Hexachlorodibenzofuran 2.5 0.037 0.037 1 0

2,3,4,7,8-Pentachlorodibenzofuran 2.5 0.0482 0.0482 1 0

2,3,7,8-Tetrachlorodibenzodioxin 0.5 0.0509 0.0509 1 0

Octachlorodibenzofuran 5 0.165 0.165 1 0

Notes:

Number of  non-detected results exceeding the analytical concentration goal (ACG) are highlighted.

EDL - estimated detection limit

PCB - polychlorinated biphenyl

a 
ACGs were presented in the QAPP and are based on the quantitation limits provided by the laboratory for the target sample mass 

(Exponent et al. 2016).

Clams (continued)
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Analyte ACG
a

TEF
b 

(unitless)

Minimum TEF-

Adjusted EDL 

for Non-

Detected 

Results

Maximum TEF-

Adjusted EDL for 

Non-Detected 

Results

# of Non-

Detected 

Results

# of Non-

Detected 

Results 

Exceeding ACG

PCB 77 0.00005 0.0001 0.0000231 0.0000231 1 0

PCB 81 0.00015 0.0003 0.00001866 0.0000327 2 0

PCB 114 0.000015 0.00003 0.00000906 0.00000906 1 0

PCB 123 0.000015 0.00003 0.00000555 0.00000555 1 0

PCB 126 0.05 0.1 0.0025 0.0162 6 0

PCB 156 0.000015 0.00003 0.00001611 0.00001611 1 1

PCB 167 0.000015 0.00003 0.00000867 0.00000867 1 0

PCB 169 0.015 0.03 0.000867 0.001416 2 0

PCB 189 0.000015 0.00003 0.000000966 0.0000069 5 0

1,2,3,4,6,7,8-Heptachlorodibenzodioxin 0.025 0.01 0.000555 0.00483 19 0

1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.025 0.01 0.000118 0.00164 21 0

1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.025 0.01 0.000132 0.00248 23 0

1,2,3,4,7,8-Hexachlorodibenzodioxin 0.25 0.1 0.00407 0.0295 23 0

1,2,3,4,7,8-Hexachlorodibenzofuran 0.25 0.1 0.00108 0.0147 23 0

1,2,3,6,7,8-Hexachlorodibenzodioxin 0.25 0.1 0.00396 0.0325 23 0

1,2,3,6,7,8-Hexachlorodibenzofuran 0.25 0.1 0.00106 0.0156 23 0

1,2,3,7,8,9-Hexachlorodibenzodioxin 0.25 0.1 0.00396 0.031 22 0

1,2,3,7,8,9-Hexachlorodibenzofuran 0.25 0.1 0.00154 0.0203 22 0

1,2,3,7,8-Pentachlorodibenzodioxin 2.5 1 0.0174 0.159 23 0

1,2,3,7,8-Pentachlorodibenzofuran 0.075 0.03 0.000348 0.00648 23 0

2,3,4,6,7,8-Hexachlorodibenzofuran 0.25 0.1 0.00119 0.0178 23 0

2,3,4,7,8-Pentachlorodibenzofuran 0.75 0.3 0.00303 0.0717 23 0

2,3,7,8-Tetrachlorodibenzodioxin 0.5 1 0.00996 0.142 23 0

2,3,7,8-Tetrachlorodibenzofuran 0.05 0.1 0.00142 0.0175 23 0

Octachlorodibenzodioxin 0.0015 0.0003 0.000105 0.0002688 11 0

Octachlorodibenzofuran 0.0015 0.0003 0.00001116 0.0001347 21 0

PCB 81 0.00015 0.0003 0.0000084 0.0000555 5 0

PCB 114 0.000015 0.00003 0.0000105 0.0000105 1 0

PCB 123 0.000015 0.00003 0.00000774 0.00001188 2 0

PCB 126 0.05 0.1 0.0135 0.0314 4 0

PCB 157 0.000015 0.00003 0.00002211 0.00002211 1 1

PCB 169 0.015 0.03 0.001779 0.0063 4 0

PCB 189 0.000015 0.00003 0.00000645 0.00000699 2 0

1,2,3,4,6,7,8-Heptachlorodibenzodioxin 0.025 0.01 0.000269 0.00135 31 0

1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.025 0.01 0.000159 0.00153 32 0

1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.025 0.01 0.000196 0.000938 34 0

1,2,3,4,7,8-Hexachlorodibenzodioxin 0.25 0.1 0.00364 0.022 34 0

1,2,3,4,7,8-Hexachlorodibenzofuran 0.25 0.1 0.00133 0.00707 34 0

1,2,3,6,7,8-Hexachlorodibenzodioxin 0.25 0.1 0.00389 0.0225 34 0

1,2,3,6,7,8-Hexachlorodibenzofuran 0.25 0.1 0.00135 0.00671 34 0

1,2,3,7,8,9-Hexachlorodibenzodioxin 0.25 0.1 0.00403 0.0238 34 0

1,2,3,7,8,9-Hexachlorodibenzofuran 0.25 0.1 0.00184 0.00905 34 0

1,2,3,7,8-Pentachlorodibenzodioxin 2.5 1 0.0199 0.158 34 0

1,2,3,7,8-Pentachlorodibenzofuran 0.075 0.03 0.000936 0.00435 34 0

Table 5-8. Comparison of ACGs to TEF-Adjusted EDLs for Non-Detected Dioxin/Furan Congeners and 

                  Dioxin-Like PCB Congeners

Mussels

PCB Congeners (pg/g ww)

Dioxins/Furans (pg/g ww)

Crayfish

PCB Congeners (pg/g ww)

Dioxins/Furans (pg/g ww)
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Analyte ACG
a

TEF
b 

(unitless)

Minimum TEF-

Adjusted EDL 

for Non-

Detected 

Results

Maximum TEF-

Adjusted EDL for 

Non-Detected 

Results

# of Non-

Detected 

Results

# of Non-

Detected 

Results 

Exceeding ACG

Table 5-8. Comparison of ACGs to TEF-Adjusted EDLs for Non-Detected Dioxin/Furan Congeners and 

                  Dioxin-Like PCB Congeners

2,3,4,6,7,8-Hexachlorodibenzofuran 0.25 0.1 0.00137 0.00699 34 0

2,3,4,7,8-Pentachlorodibenzofuran 0.75 0.3 0.00855 0.0594 34 0

2,3,7,8-Tetrachlorodibenzodioxin 0.5 1 0.0212 0.0751 34 0

2,3,7,8-Tetrachlorodibenzofuran 0.05 0.1 0.00452 0.0346 20 0

Octachlorodibenzodioxin 0.0015 0.0003 0.00002052 0.0001368 16 0

Octachlorodibenzofuran 0.0015 0.0003 0.00001227 0.000078 26 0

PCB 189 0.000015 0.00003 0.00000306 0.00000306 1 0

1,2,3,4,6,7,8-Heptachlorodibenzodioxin 0.025 0.01 0.00162 0.00162 1 0

1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.025 0.01 0.000599 0.000599 1 0

1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.025 0.01 0.000737 0.000737 1 0

1,2,3,4,7,8-Hexachlorodibenzodioxin 0.25 0.1 0.00898 0.00898 1 0

1,2,3,4,7,8-Hexachlorodibenzofuran 0.25 0.1 0.00362 0.00362 1 0

1,2,3,6,7,8-Hexachlorodibenzodioxin 0.25 0.1 0.00937 0.00937 1 0

1,2,3,6,7,8-Hexachlorodibenzofuran 0.25 0.1 0.00357 0.00357 1 0

1,2,3,7,8,9-Hexachlorodibenzodioxin 0.25 0.1 0.00915 0.00915 1 0

1,2,3,7,8,9-Hexachlorodibenzofuran 0.25 0.1 0.00491 0.00491 1 0

1,2,3,7,8-Pentachlorodibenzodioxin 2.5 1 0.0693 0.0693 1 0

1,2,3,7,8-Pentachlorodibenzofuran 0.075 0.03 0.001545 0.001545 1 0

2,3,4,6,7,8-Hexachlorodibenzofuran 0.25 0.1 0.0037 0.0037 1 0

2,3,4,7,8-Pentachlorodibenzofuran 0.75 0.3 0.01446 0.01446 1 0

2,3,7,8-Tetrachlorodibenzodioxin 0.5 1 0.0509 0.0509 1 0

Octachlorodibenzofuran 0.0015 0.0003 0.0000495 0.0000495 1 0

Notes:

Number of  non-detected results exceeding the analytical concentration goal (ACG) are highlighted.
a 

ACGs were presented in the QAPP and are based on TEF-adjusted quantitation limits for the target sample mass (Exponent et al. 2016).
b 

TEFs are for mammals from Van den Berg et al. (2006).

EDL - estimated detection limit

PCB - polychlorinated biphenyl

TEF - toxic equivalence factors

Crayfish (continued)

Dioxins/Furans (pg/g ww) (continued)

Clams

PCB Congeners (pg/g ww)

Dioxins/Furans (pg/g ww)
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Executive Summary 

Between September 7 and October 5, 2016, freshwater mussels and crayfish were collected on the Upper 
Columbia River (hereafter, the Site1), Washington, as part of the Macroinvertebrate Tissue Study. This 
sampling event supplements sampling conducted in the spring of 2016 because the target number of 
samples could not be collected during the spring effort. This study represents one of the tasks being 
completed as part of a remedial investigation and feasibility study for the Site. Data collected during this 
study will contribute to a human health risk assessment and baseline ecological risk assessment. 

Mussels were collected by hand from shore in wadeable waters and by divers in non-wadeable waters. 
Mussel collection occurred in five sampling areas (A1 and A3 through A6) and one reference area 
(Sanpoil River). Crayfish trapping occurred from research vessels in four sampling areas (A1 through A4) 
and from the shore in one reference area (Sanpoil River). Fall 2016 mussel and crayfish sampling 
activities are summarized as follows:  

• 156 mussels were collected from 6 of 24 beach locations and 11 of 11 dive locations, including 
23 western pearlshell (Margaritifera falcata) and 133 Anodonta sp.  

• 86 crayfish were collected from 42 of 165 trap locations, including 6 signal crayfish 
(Pacifastacus leniusculus) and 80 northern crayfish (Orconectes virilis). 

The spring 2016 sampling resulted in collections of 186 mussels (17 western pearlshell and 169 Anodonta 
sp.), 127 clams (Corbicula fluminea), and 114 crayfish (8 signal crayfish and 106 northern crayfish). 

As a result of the combined spring and fall 2016 sampling, the target number of mussel composites 
specified in the quality assurance project plan (Exponent et al. 2016) was achieved at all of the sampling 
areas except Buffalo Lake, which did not have suitable mussel habitat. For crayfish, the target number of 
composites was achieved except at sampling area 1. 

1 The Site, as defined within the June 2, 2006, Settlement Agreement, is the areal extent of hazardous substances 
contamination within the United States (U.S.) in or adjacent to the Upper Columbia River, including Franklin D. 
Roosevelt Lake, from the U.S.–Canada border to the Grand Coulee Dam and those areas in proximity to the 
contamination that are suitable and necessary for implementation of response actions. 
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1.0 Introduction 
This Field Summary Report provides information for the Upper Columbia River (UCR; hereafter, the 
Site2) (Figure 1) macroinvertebrate tissue study (Study) field sampling that was conducted by AECOM 
Technical Services, Inc. (AECOM), from September 7 to October 5, 2016 (fall 2016 sampling). This was 
the second sampling effort for 2016. The first collections occurred in spring 2016, from April 26 to May 
19. This study represents one of the tasks being completed as part of the remedial investigation and 
feasibility study (RI/FS) and baseline ecological risk assessment (BERA) by Teck American Incorporated 
(TAI), under U.S. Environmental Protection Agency (USEPA) oversight, and the human health risk 
assessment (HHRA) by USEPA. The objective of the RI/FS is to investigate the nature and extent of 
contamination and unacceptable risk at the Site to humans and the environment. Details of the Study are 
provided in the quality assurance project plan (QAPP), which describes the organization, data quality 
objectives, study design, analytical procedures, and quality assurance and quality control procedures 
(Exponent et al. 2016). A QAPP Addendum was prepared to address specific changes to methodology for 
the fall 2016 sampling (Windward Environmental LLC 2016).  

1.1  Project Background  
Chemicals present in mussel and crayfish tissue may have the potential to adversely affect both people 
and ecological receptors through ingestion. Consistent with the USEPA-approved QAPP (Exponent et al. 
2016), the primary goal of this study is to collect data to characterize the concentrations of chemicals in 
tissues of representative mussel and crayfish taxa from the Site. The preliminary conceptual site model, as 
presented in the BERA work plan (Parametrix et al. 2011), provides a framework for considering the 
relationships among chemical sources and mechanisms for transport and uptake into people and 
ecological receptors. The target populations of primary interest are crayfish and freshwater mussels that 
live in or on Site sediment.     

A recent survey of dietary and food consumption habits of the Confederated Tribes of the Colville 
Reservation (CCT) (Westat 2012; EI 2012) identified the Sanpoil River vicinity as a local source of 
mussels and crayfish; however, Rebecca Lake, Buffalo Lake, and other nearby lakes in the vicinity of the 
Site were reported most frequently as the local source of crayfish (Westat 2012; EI 2012). The 
consumption of shellfish by recreational visitors to the Site is expected to be rare and was therefore not 
evaluated in the recent recreational fish survey (IEc 2010; IEc 2013). 

Benthic invertebrates, such as mussels and crayfish, may be an important food source for aquatic-
dependent wildlife at the Site. In particular, ecological receptors such as river otter (Lontra canadensis) 
and mink (Neovison vison) are likely to consume both mussels and crayfish as a portion of their diet. In 
addition, invertebrate-eating fish such as white sturgeon (Acipenser transmontanus) are known to 
consume crayfish and bivalves (Muir et al. 1986; Semakula 1963). 

The U.S. Fish and Wildlife Service (USFWS) conducted mussel and crayfish surveys throughout the Site 
in 2012 and 2013 (USFWS, unpublished). Crayfish tissue samples collected by the USFWS in 2012 were 

2 The Site, as defined within the June 2, 2006, Settlement Agreement, is the areal extent of hazardous substances 
contamination within the United States (U.S.) in or adjacent to the UCR, including Franklin D. Roosevelt Lake, 
from the U.S.-Canada border to the Grand Coulee Dam and those areas in proximity to the contamination that are 
suitable and necessary for implementation of response actions. 
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analyzed for arsenic, cadmium, copper, mercury, lead, and zinc. Although the results of these studies have 
not been published, the data have been made available to TAI, and information on locations and numbers 
of mussels and crayfish collected was presented in Appendix D of the QAPP (Exponent et al. 2016). 

In summary, 348 crayfish were collected from 42 locations by the USFWS between July and October 
2013. The majority caught were non-native northern crayfish (Orconectes virilis). For mussels, in 2012, 
24 beach areas were surveyed, and no live mussels were located. In 2013, 46 beach areas were surveyed, 
and very few live mussels were found. No chemistry analyses were conducted on any mussels surveyed 
by the USFWS. 

AECOM conducted initial sampling efforts in spring 2016 at the Site (Figure 1). From April 26 to May 
19, 2016, freshwater mussels, clams, and crayfish were collected. Mussels and clams were collected from 
shore in wadeable waters, and crayfish trapping occurred from research vessels in six sampling areas (A1 
through A6) and two reference areas (Buffalo Lake and Sanpoil River).3 Spring field sampling activities 
are summarized as follows:  

• 186 mussels were collected from 26 of 109 beach locations, including 17 western pearlshell 
(Margaritifera falcata) and 169 Anodonta sp.  

• 127 clams were collected from 7 of 109 beach locations (all Corbicula fluminea). 
• 114 crayfish were collected from 50 of 135 trap locations, including 8 signal crayfish 

(Pacifastacus leniusculus) and 106 northern crayfish (Orconectes virilis).  

Although the level of effort specified in the QAPP was achieved during the spring 2016 sampling, the 
targeted tissue mass, individuals per composite, and/or number of composites were not met in all areas; 
therefore additional sampling was conducted during the fall 2016. Targets for each category varied based 
on the results from each sampling area in the spring.  

1.2  Site and Sampling Area Description 

The Site consists of the UCR, including Franklin D. Roosevelt Lake, from the U.S.–Canada border to the 
Grand Coulee Dam (Figure 1). The UCR is subject to controlled fluctuations in water levels at Grand 
Coulee Dam (Figure 2), with the lowest levels generally observed in late April to early May, when spring 
sampling was conducted.   

Mussel and crayfish were collected during the spring and/or fall of 2016 from six sampling areas in the 
Site and two reference areas that are not part of the Site (Figures 3-10). One of the reference sites, Buffalo 
Lake, was not part of the fall 2016 sampling effort because no mussel habitat was observed during the 
spring sampling. The following characteristics were used to identify specific sampling locations within 
each sampling area: 

• Mussel—Where beach transects were conducted (A1 and Sanpoil River), flat or gently sloping 
beaches, preferably with finer sediments (e.g., silt) were selected to improve the chances of 
finding mussels. Previous successful sampling was also used to determine sampling locations. At 
locations where scientific divers were used to collected mussels, underwater camera 

3 Rebecca Lake Reference Sampling Area not used due to lack of suitable mussel habitat, as described in the Spring 
2016 Field Summary Report.  
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reconnaissance was used to pinpoint sampling locations (described further in Section 1.6 and 
2.3.1).  

• Crayfish—Crayfish traps were placed in areas identified by the field crew as providing good 
crayfish habitat (e.g., areas with loose cobbles and boulders and tree or plant debris).  

Details regarding the number of traps deployed and the number of beaches surveyed follow guidance 
outlined in Standard Operating Procedure (SOP)-3, SOP-4, Section 2.2.4.1 (mussels), and Section 2.2.4.2 
(crayfish) of the QAPP (Exponent et al. 2016), and as modified by the QAPP Addendum (Windward 
Environmental LLC 2016). 

1.3  Sampling Overview 
Field sampling was conducted using techniques described in the Field Sampling Plan contained in 
Appendix A of the QAPP (Exponent et al. 2016) and the QAPP Addendum (Windward Environmental 
LLC 2016). Field teams utilized research boats to mobilize between sampling locations within each 
sampling area. 

The QAPP Addendum (Windward Environmental LLC 2016) was prepared to identify modifications to 
the QAPP needed to address new sampling methods and/or differences in methods between the spring and 
fall events, including sampling areas and number of samples (Section A4.1.2), sample labelling (Section 
A4.2.6), underwater camera reconnaissance for mussels (Section A4.4.2), scientific diving for mussels 
(Section A4.4.2), and crayfish sampling bait, trap placement, and trap checking (Section A4.4.3). 

The fall 2016 effort employed a USEPA scientific dive team to collect mussels in waters that were too 
deep to wade. To increase the efficiency of the time allotted for diving, underwater camera 
reconnaissance was first conducted to determine the dive locations that would be most productive. The 
camera was towed on an underwater sled along meandering transects. The water depth of the transects 
was primarily less than 70 feet (the depth limit for the dive team). 

The mussel and crayfish sampling areas for the fall event were all previously sampled in the spring. Only 
the Site and reference areas with fewer than six composite samples collected during spring 2016 were 
resampled in the fall. Mussels were targeted from within Areas 1, 3, 4, 5, 6, and the Sanpoil River.  
Crayfish were targeted from within Areas 1, 2, 3, and 4 and the Sanpoil River.  Detailed information 
about targets can be found in the QAPP Addendum (Windward Environmental LLC 2016).    

1.4  Project Staffing 
The staffing structure for the overall Study is provided in Section A4.2, Task Organization, of the QAPP 
and includes a description of the responsibilities of USEPA, TAI, and key task personnel. This section 
describes field staff deployed for the fall 2016 sampling effort. Except for sampling at the Sanpoil River 
and mussel sampling in Area 1, all work conducted by AECOM was done from the research vessel (RV) 
Tieton. Work at the Sanpoil River was conducted from shore, as was mussel collection from beaches in 
Area 1. 

Additional support was provided by the following staff: 

• Project Manager – Dr. Jennifer Pretare 
• Field Coordinator – Dr. Jennifer Pretare, Dave Hose 
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• Cultural Resource Coordinator/Principal Archaeologist – Sarah McDaniel  
• Database Manager – Bradley Handziuk 
• Geographic Information System (GIS)/global positioning system (GPS) Manager – Cary 

Kindberg  
• Laboratory Coordinator – Christine Gebel 

On-Shore Sampling Crew: An AECOM biologist and an AECOM archaeologist worked together to 
sample mussels from shore and support crayfish sampling. The biologist was responsible for 
communicating with the field supervisor, interacting with the USEPA-approved oversight personnel, and 
ensuring that all sampling was conducted in accordance with the QAPP, QAPP Addendum, and all 
research permits and permissions as detailed in Appendix A of this report. The archaeologist provided 
cultural resources monitoring support in conjunction with biological sampling and acted as the safety 
lead. On-shore sampling crew staff is listed in Table 1.  

Table 1: On-shore sampling crews 

Team Biologist Archaeologist 

RV Tieton  Jeff Walker, Linda Howard Russ Bevill 

In-Water Sampling Crew: A captain and one field scientist/deckhand operated the research vessel. The in-
water sampling crew was responsible for setting and checking crayfish traps. The boats maneuvered in the 
shallows, close to the shoreline of the Site, to safely deliver the on-shore sampling crew directly to the 
beach. In-water sampling crew staff is listed in Table 2. 

Table 2: In-water sampling crews 

Team Boat Captain Field Scientist/Deck Hand Biologist/Archaeologist 

RV Tieton  Mike Duffield Shawn Hinz, Rene Trudeau, John 
Schaefer, Chad Furulie, Ed Sloan 

Jeff Walker, Linda Howard, Glen 
Mejia, Russ Bevill, Michelle 
Stegner 

Safety Boat Crew: Another captain and one crew operated a second smaller vessel from Columbia 
Navigation, Inc., as a designated safety boat, to shadow the sampling boat for on-water safety. This boat 
was also used to shuttle the mussel sampling crew or conduct site reconnaissance when not needed as a 
safety boat. The safety boat provided redundancy in the event of a mechanical failure of the primary boat, 
rescue capabilities for a person falling overboard, or emergency evacuation for injuries incurred during 
sampling activities. The safety boat crew staff is listed in Table 3. 

Table 3: Safety boat crews 

Team Boat Captain Deck Hand 

Columbia Navigation, Inc. Eric Weatherman Josh Weatherman, Dan Smith 

1.5  Cultural Resources Monitoring  
In accordance with the protocols outlined in the Cultural Resources Coordination Plan (Appendix D of 
the QAPP and Section A4.5 of the QAPP Addendum), and as required by the National Park Service 
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(NPS) Special Use Permit and CCT Research Permit (Appendix A), cultural resources monitors were 
present during implementation of the study. Cultural resources monitoring for the fall 2016 sampling 
effort was conducted by AECOM archaeologists, as pre-approved by the USEPA through consultation 
with additional participating parties including the NPS, Washington State Department of Archaeology 
and Historic Preservation, Spokane Tribe of Indians (STI), and CCT. The on-shore sampling crew was 
staffed with a cultural resource monitor for the duration of the field sampling activities. In addition, a 
cultural resources monitor was present during dive sampling. 

The cultural resources monitors cleared the area surrounding the mussel sampling locations prior to any 
collection activities and ensured avoidance of culturally sensitive areas. Locations passing the cultural 
resources monitoring inspection were then subject to sample collection. During diving, the cultural 
resource monitor was in radio contact with the USEPA dive team at all times and was the first to open the 
mussel collection bag (“goodie” bag) provided by the divers.  

Consistent with the Cultural Resources Coordination Plan, a confidential report presenting the results of 
cultural resources monitoring activities and findings will be submitted by TAI to USEPA under separate 
cover. To avoid vandalism and to restrict information about the locations of archaeological sites, the 
Cultural Resources Monitoring Report is confidential pursuant to Section 304 of the National Historic 
Preservation Act, Section 9(a) of the Archaeological Resources Protection Act, and Washington State 
laws RCW 27.53.070 and RCW 42.56.300.  

1.6  Technical Oversight and Observers 
Technical oversight of the sampling activities was provided by the USEPA or their designated 
subcontractor (CH2M) throughout the project. Technical oversight personnel were present with both field 
sampling teams each day and were given the opportunity to observe all field tasks. AECOM personnel 
were available for discussions and to answer questions regarding field activities to ensure consistency 
with the QAPP. USEPA observers are listed in Table 4. 

Table 4: USEPA observers 

Team USEPA Observers 

RV Tieton Matt Mayry, Kathy Cerise, Rachel Zajac-Fay 

1.7  USEPA Scientific Dive Team 

A scientific dive team was provided by the USEPA to collect mussels in water too deep to wade. The dive 
team operated a separate vessel, the RV Wooldive, which tied up to the RV Tieton to conduct dives. The 
RV Tieton deployed a down line for the divers off their stern davit. USEPA divers are listed in Table 5. 

Table 5: USEPA divers 

Team USEPA Dive Team 

RV Wooldive Rob Pedersen (divemaster), Kris Leefers, Rob Rau, Brent Richmond 
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2.0  Sampling Activities and Documentation 
The following sections summarize the scope of work, sampling activities, and documentation associated 
with the Study. 

2.1  Scope of Work 
The scope of work for the fall 2016 sampling effort was to collect mussels from five sampling areas,  
crayfish specimens from four sampling areas, and both mussels and crayfish from one reference area.  
Tasks included the following: 

• Collection of mussel and crayfish samples. 
o For mussels, the field crew sampled in each area where the target was not met in spring 

until sufficient tissue for six composite samples had been collected (combined with 
mussels collected during the spring). 

o For crayfish, 30 traps were deployed in each area where the target was not met in spring 
for at least three overnight periods (equivalent to 90 trap nights), or until sufficient tissue 
for six composite samples had been collected (combined with crayfish collected during 
the spring). 

• Underwater camera reconnaissance in preparation for USEPA dive team participation in mussel 
sampling. 

• Communication and coordination with property owners or land managers to schedule sampling 
activities. TAI contacted property owner(s) and land managers to obtain permission to access and 
conduct mussel and crayfish sampling. TAI also obtained the Special Use Permit from the NPS, 
the Research Permit from CCT, and permissions from the STI and Washington Department of 
Natural Resources. AECOM obtained a Washington Department of Fish and Wildlife (WDFW) 
Scientific Collection Permit.  

• Maintenance of field records including field logbooks, photographic documentation, and field 
data forms. 

• Positioning (i.e., x, y, and z coordinates) for each sampling location. 

• Decontamination of sampling equipment in accordance with the QAPP. 

• Sample labeling, storage, packaging, and transport to ALS Environmental (ALS) laboratory in 
Kelso, Washington, using defined chain of custody procedures. ALS was selected and contracted 
by TAI. 

• Close coordination with TAI and ALS to ensure proper storage and transportation procedures 
were followed and chain of custody documented. 

• Preparation and submittal of this field investigation summary report to document field activities, 
modifications (changes) to the QAPP, and associated justifications.  

2.2  Training and Preparation 

Prior to field work, AECOM biologists prepared for mussel and crayfish sampling and identification in 
several ways. On April 22, 2016, two AECOM biologists (Glen Mejia and Jeff Walker) visited the 
freshwater mussel collection at the University of Washington Burke Museum (Photo 1). They met with 
Melissa Frey, curator, to study and photograph the mussel museum specimens. Glen and Jeff shared their 
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information with all of the other AECOM biologists, and Glen created a “quick identification guide” 
pamphlet for the team to use in the field. The entire team of biologists reviewed the protocol together in 
the office in a stepwise fashion on April 21, 2016. 

 

Photo 1: Mussel specimens at the University of Washington Burke Museum. 

No formal project kick-off meeting was held for the fall 2016 sampling event. However, all of the 
biologists and archaeologists selected for the fall 2016 sampling event also participated in the spring 
sampling and therefore had previous training and experience with sample identification and field SOPs.   

2.3  Sample Collection 
Samples were collected from September 7 to October 5, 2016. A total of 242 organisms were collected 
from 60 locations, as follows: 

• 156 mussels were collected from 6 of 24 beach locations and 11 of 11 dive locations, including 
23 western pearlshell and 133 Anodonta sp.  

• 86 crayfish were collected from 42 of 165 trap locations, including 6 signal crayfish and 80 
northern crayfish.  

The locations of all samples collected (both spring and fall) are shown on Figures 11-18. Only live 
organisms were collected in the fall, per the QAPP Addendum. Appendix B provides all of the results of 
the sample collection. An overview of mussel and crayfish sampling methodology, results, and habitat 
observations are provided in the sections that follow.  
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2.3.1  Mussels  

Mussel Sampling Methodology 
The mussel sample collection methodology for the Study is provided in Appendix A (Attachment A2, 
SOP-3) of the QAPP (Exponent et al. 2016) and Section A4.4.2 of the QAPP Addendum (Windward 
Environmental LLC 2016). During the fall 2016 sampling, mussels were collected by both shore searches 
(Sanpoil River only; A1 beaches were searched but no mussels were found) and by diving (A1, A3, A4, 
A5, and A6). Both methods are described below.  

At a given on-shore sampling beach, the field crew searched a maximum of 150 meters (m) of shoreline, 
from approximately 10 m above the waterline to the maximum wadeable water depth. Samples were 
collected from the shore by hand (or by using a grabber) and placed in buckets containing site water prior 
to processing.   

The mussel dive locations were prioritized based on the results of underwater camera reconnaissance.  
The underwater camera was a passive (non-motorized) unit mounted to a sled towed behind the RV 
Tieton (Photo 2). The camera was connected to the RV Tieton via an electronic cable, which connected to 
a video display unit on the boat. A winch controlled the up and down movement of the sled, but the speed 
of the sled through the water was controlled by the boat. The RV Tieton was operated into the wind or 
current at the lowest possible motor speed to limit the speed of the imagery to the extent feasible. The 
video feed from the underwater camera was viewed in real time by two pairs of people: the boat captain 
and deckhand on one screen in the captain’s pilot room and on a second screen by the biologist and 
archaeologist/field supervisor in the main boat cabin (Photo 3). Both pairs made note of mussel 
occurrence in separate GPS systems and compared notes on the results daily. A log was also kept of the 
duration, approximate depth, and location of each underwater camera transect, summarized in Table 6.  

The duration of individual dives was determined by the USEPA dive team (Photo 4). Divers followed a 
meandering transect based on general compass bearings provided by the field sampling team and 
conditions encountered underwater. Dives were conducted from a stationary point (where RV Tieton 
anchored) and extended no farther than 100 m from that point, based on the length of the tether. At the 
completion of each dive, the “goodie bag” of mussels collected by the diver was handed to the cultural 
resources monitors at the stern of the RV Tieton prior to processing (Photo 5).   
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Photo 2: Underwater camera sled being deployed from the rear of RV Tieton. 

 

Photo 3: Mussel in Sample Area 4, as seen on the underwater camera video feed. 
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Photo 4: USEPA scientific dive team completing pre-dive checklist. 
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Photo 5: Cultural resource monitor inspecting mussels provided by USEPA diver. 

After mussel collection (either on shore or by divers), mussels were processed according to the QAPP.  
Mussels were held in site water until processing (Photo 6). They were weighed, measured, and 
photographed; wrapped in foil; bagged; and labeled. Labeled samples were stored in wet ice in coolers for 
the remainder of the sampling day and then transferred to a locked freezer for storage until transport to the 
laboratory. AECOM personnel transported samples to ALS at a later date in coolers packed with dry ice.  

 

Photo 6: Mussels awaiting processing. 
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Mussel Field Data 
The field sampling data consisted of information collected during underwater camera reconnaissance and 
mussel collection. The underwater camera work is summarized in Table 6. One or 2 days of camera 
reconnaissance was planned for each dive sampling area. Approximately 4 hours of underwater camera 
observations constituted 1 day for planning purposes. Four hours of reconnaissance were spent in 
sampling areas where relatively large numbers of mussels were observed; 8 hours were spent in sampling 
areas where few mussels were observed. 

Underwater camera transects varied in length, depth, distance from shore, and substrate and did not 
follow a predetermined route or bearing. Although they ranged from 5 feet to 75 feet in depth, most were 
less than 70 feet in depth. Due to wind, some transects veered temporarily into slightly deeper water. 
Some transects were short and perpendicular to shore to examine a range of depths, while other transects 
were long and followed a specific elevation. Substrates ranged from silt and sand to rounded cobbles to 
large angular rocks. 

Table 6: Underwater camera reconnaissance summary 

Sampling Area 
Sampling Dates (Fall 

2016) 
Minutes/Hours Number of Transects 

A1 September 13, 14, 15 249/4.2 10 

A3 September 10, 11, 12 285/4.8 12 

A4 September 7, 8, 9 490/8.2 12 

A5 September 22, 23 498/8.3 11 

A6 September 15, 21 483/8.0 20 

Totals - 2,005/33.5 65 

 

The date and duration of each dive is summarized by sampling area in Table 7. At total of approximately 
4.7 hours of diving was completed. Eleven dives were completed to reach the target goal. Each dive 
location had a corresponding sample location assigned for purposes of processing and labelling each 
sample. Table 7 contains the details of each dive.   

Table 7: Dive summary 

Sampling Area 
Mussel Collection Dates 

(Fall 2016) 

Dive 
Identification 

Number 

Corresponding Sample 
Location  

Length of Dive (minutes) 

A1 September 28 A1-Dive1 A1-MB43 7 

A3 September 29 A3-Dive1 A3-MB14 20 

A3 September 29 A3-Dive2 A3-MB14 26 

A4 September 30 A4-Dive1 A4-MB18 20 

A4 September 30 A4-Dive2 A4-MB19 39 
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Sampling Area 
Mussel Collection Dates 

(Fall 2016) 

Dive 
Identification 

Number 

Corresponding Sample 
Location  

Length of Dive (minutes) 

A5 October 2 A5-Dive1 A5-MB21 31 

A5 October 2 A5-Dive2 A5-MB22 30 

A5 October 2 A5-Dive3 A5-MB23 34 

A5 October 2 A5-Dive4 A5-MB24 13 

A6 October 1 A6-Dive1 A6-MB11 40 

A6 October 1 A6-Dive2 A6-MB12 23 

Totals    283 (4.7 hours) 
 
 

Table 8 provides a summary of mussel sampling results by sampling area. The collections were made by 
land-based survey and by USEPA dive team. The length, breadth, width, and weight of each sample 
(mussel and crayfish) are provided in Appendix B. The number of mussels collected by areas and specific 
mussel beach or dive location are provided in Appendix C. The Dive Report for mussel collection is 
provided in Appendix D. 

Mussels were collected at Areas A1 and A3 through A6. In the reference areas, mussels were only 
collected at the Sanpoil River reference sampling area. Mussels collected for this study included the 
following species: 

• Anodonta species (floaters) 
• Margaritifera falcata – Western pearlshell 

All of the mussels collected at the Site were clades in the genus Anodonta; however, the clades could not 
be distinguished in the field. At the Sanpoil River sampling area, all were western pearlshells. 

Since the fall 2016 survey effort supplemented the spring collections, differing amounts of time were 
spent at each sampling or reference area. Time was spent at each sampling area until targets for the 
compositing plan were met (i.e., mass and number for each composite). Most of the mussels were 
collected by divers; dive information is shown in Tables 7 and 8. 
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Table 8: Mussel collection summary, by sampling area 

Sampling 
Area 

Sample Dates (Fall 
2016) 

Number of Mussel 
Shore Searches  

Number of Dives for 
Mussels 

Number of Mussels 
Collected 

A1 
September 13, 14, 
15, 16, 28 

12 1 20 

A2 No Sampling - - - 

A3 September 29 - 2 22 

A4 September 30 - 2 30 

A5 October 2 - 4 36 

A6 October 1 - 2 25 

BL No Sampling - - - 

SR September 18, 19, 20 12 - 23 

Totals - 24 11 156 
Notes:   
BL = Buffalo Lake 
SR = Sanpoil River 
Locations shown on Figures 11-18 
 

Mussel Habitat Observations and Sampling Success 

Sampling Area 1 

Sampling Area 1 (Figure 3) included the town of Northport, which has a moderate amount of shoreline 
development and a historic smelter site. In addition, much of shoreline included steep rock embankments 
with little beach habitat. In fall 2016, no mussels were found during 12 terrestrial beach surveys. Mussels 
were observed in the area around Deadman’s Eddy during previous sampling by the USFWS, so 
underwater camera reconnaissance was conducted in this location. The underwater camera reconnaissance 
revealed the presence of mussels with a relatively slack water cover directly south of Deadman’s Eddy. 
The USEPA dive team collected enough samples in one dive at the area south of Deadman’s Eddy to 
meet targets. The substrate in this location was river cobble.  

Sampling Area 2 

Sampling Area 2 (Figure 4) was not surveyed in fall 2016 because sampling targets for mussels at this 
location were met in the spring. 

Sampling Area 3 

No terrestrial beach surveys were conducted in A3 during the fall 2016 sampling effort. Underwater 
camera reconnaissance identified mussels near the historic location of Kettle Falls (now submerged by 
Lake Roosevelt), also called Hayes Island. The USEPA dive team met collection targets with two dives at 
this location. The substrate in the dive sites at A3 included rocky outcrops with silty-bottomed 
depressions in places. A3 locations are shown in Figure 5.  
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Sampling Area 4 

No terrestrial beach surveys were conducted in A4 during the fall 2016 sampling effort. Underwater 
camera reconnaissance was conducted in two discrete areas (Bissell Island and Inchelium) as specified in 
the QAPP Addendum. The USEPA dive team met collection targets with two dives in this sampling area, 
one at each of the discrete areas mentioned above. The substrate at dive locations in A4 was flat and silty. 
A4 locations are shown in Figure 6. 

Sampling Area 5 

No terrestrial beach surveys were conducted in A5 during the fall 2016 sampling effort. Underwater 
camera reconnaissance was conducted across the sampling area because the QAPP Addendum did not 
identify particular areas of focus. Mussels were only observed in one small area during the camera 
reconnaissance at Abraham Cove (Figure 7). The USEPA dive team completed three dives in this cove 
and an additional dive in a cove farther north. Collection targets were met with these four dives. The 
bottom substrate at A5 was silty.  

Sampling Area 6 

No terrestrial beach surveys were conducted in A6 during the fall 2016 sampling effort. Underwater 
camera reconnaissance was conducted at Covington Cove (Figure 8), as specified in the QAPP 
Addendum, and additional areas, as determined in consultation with USEPA. Mussels were only observed 
in one area at the upstream end of A6 during the underwater camera reconnaissance. The USEPA dive 
team sampled this area and met collection targets with two dives. The bottom substrate at A6 was 
reported by divers to be more sandy than silty.  

Buffalo Lake Reference Sampling Area 

This area was not visited in the fall 2016 sampling effort because it did not contain suitable mussel 
habitat. The general location of Buffalo Lake Reference sampling area is shown in Figure 9.  

Sanpoil River Reference Sampling Area 

The Sanpoil River (Figure 10) was much shallower during the fall 2016 sampling effort than initial 
sampling in spring 2016. Twelve mussel beach survey locations were searched; all of them were upstream 
of the influence of Lake Roosevelt inundation. Mussels were collected at six beaches, with the majority of 
the samples coming from an area just downstream of the Silver Creek Road bridge over the Sanpoil 
River. The largest mussels were observed and collected in shallow water (between 1 and 3 feet deep) near 
the shore in a mixture of sand and cobble substrate. 

2.3.2  Crayfish  

Crayfish Sampling Methodology 
The crayfish sample collection methodology for the Study is provided in Appendix A (Attachment A2, 
SOP-4) of the QAPP (Exponent et al. 2016) and the QAPP Addendum (SOP-4) (Windward 2016). All but 
one crayfish were captured via the deployment of baited traps with escape guards (e.g., minnow traps) 
placed in areas with potential crayfish habitat; one sample at A1 was collected by hand without a trap. In 
all traps, the bait was contained within a bait canister so that crayfish could not actually eat the bait. 
Salmon was the only bait used in crayfish traps during fall 2016 sampling.  
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Within each sampling area, field crews placed crayfish traps with bait in at least 30 locations. Crayfish 
collected in traps were transferred to collection buckets; weighed, measured, and photographed; wrapped 
in foil; bagged; and labeled. Labeled samples were stored on ice in coolers for the remainder of the 
sampling day and then transferred to a locked freezer for storage until transport to the laboratory. 
AECOM personnel transported samples to ALS at a later date in coolers packed with dry ice.  

Crayfish Field Data 
Table 9 provides a summary of crayfish sampling results. The total length, carapace length, and weight of 
each crayfish are provided in Appendix B. The number of samples collected by location (sampling area 
and trap location) is shown in Figures 11-18 and provided in Appendix C. Crayfish targets were met in all 
sampling areas except A1.  

Table 9: Crayfish collection summary 

Sampling Area 
Sampling Dates 

(Fall 2016) 1 
Number of 
Trap Nights 

Number of Crayfish Trap Locations Number of Crayfish 

A1 
September 14, 15, 

16 
94 35 1 

A2 October 5 33 33 23 

A3 September 11, 12 60 33 23 

A4 September 8, 9 38 31 28 

A5 No Sampling - - - 

A6 No Sampling - - - 

BL No Sampling - - - 

SR September 19, 20 65 33 11 

Totals  290 165 86 
Notes:  
1 – Sampling dates are days that traps are checked, not deployed. 
BL = Buffalo Lake 
SR = Sanpoil River 
 

Two species of crayfish were trapped at the Site: signal crayfish (Photo 7) and northern crayfish (Photo 
8). Most of the crayfish collected were northern crayfish; only six of the 86 specimens collected were 
signal crayfish (three from A2 and three from the Sanpoil River). 
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Photo 7: Signal crayfish. 

 

Photo 8: Northern crayfish. 
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Crayfish Sampling Success 
Observations of crayfish habitat were limited to what could be seen at the surface of the water. Traps 
were placed underwater at a depth that precluded any detailed habitat notes relating to substrate, cover, or 
microhabitat. 

At crayfish trap locations, the sample crews deployed traps along areas of the shoreline from 
approximately 2 feet to 30 feet deep. Traps were set in areas with crayfish habitat features when feasible, 
including small inlets and bays that were more sheltered in comparison to the main stem of the river, 
locations with large woody debris such as stumps, areas with freshwater input, and/or rocky outcrops.  

In A1, three nights of crayfish trapping were completed. The only crayfish collected from A1 was 
collected during a mussel beach survey. This crayfish was found in wadeable waters during a mussel 
beach transect. The crayfish was immobile and appeared to have a hole in the side of its carapace. Mussel 
collection by divers finished after one dive at A1, so three additional dives were made to look for crayfish 
at Deadman’s Eddy. None were observed. 

Crayfish targets for A2 were met after one night of crayfish trapping. Crayfish traps were deployed at A3 
for 2 nights to meet crayfish targets. Most crayfish traps at A4 were deployed for one night and retrieved 
after samples had been collected and the team confirmed that targets had been met. However, weather 
precluded the checking and retrieval of seven traps after the first night of deployment. These traps were in 
place for two nights before they were checked and removed. There were so many crayfish collected at A4 
that several were released back to the lake.  

Crayfish traps were deployed for two nights in the Sanpoil River. One of the traps appeared to be opened 
and emptied by a bear on the second night.  

2.4  Recording Macroinvertebrate Collection Locations  

A handheld differential global positioning system (DGPS) unit was used to delineate the upstream and 
downstream boundaries of each sampling area and record sampling collection locations (crayfish traps 
and mussel beaches) using the procedures detailed in SOP-1 (Recording Macroinvertebrate Collection 
Locations) of the QAPP (Exponent et al. 2016). Two DGPS systems were used. One consisted of a 
Trimble R1 Global Navigation Satellite System receiver and a tablet running ESRI ArcPad 10.2 
collection software. The other consisted of a Trimble GeoExplorer XH 6000 running Trimble TerraSync 
5.3 collection software. Both used satellite-based augmentation by accessing the Wide Area 
Augmentation System to get a real-time correction signal in the field, which improved accuracies to less 
than 1 meter. As specified in the QAPP, the standard projection method that was used during field 
activities was the horizontal datum of World Geodetic System of 1984. GPS features collected were 
exported to a folder on OneDrive that was synced each night. The GIS/GPS manager then imported the 
data to a local server. 

2.5  Database and Electronic Data Collection  
AECOM used EQuIS Data Gathering Engine (EDGE) software as an integrated tool for field data 
collection. The software was used to create a customized electronic data form that was installed on 
Microsoft Surface Pro 3 tablets. The EDGE software was used to exchange data between the electronic 
data forms and spatial data in ArcPad (see Section 2.4). Crews used the tablets in the field and entered 
collection data in real time. Field data collected on the tablet in EDGE were exported to a folder on 
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OneDrive that was synced each night. The database manager then imported the data to a local server. If 
for some reason the tablets were not working correctly, hardcopy data forms were used and entered into 
EDGE in the office and then entered into the database by the database manager. Data quality was verified 
in the office by checking that 1) data were recorded completely, 2) data were recorded once, and 3) data 
were internally consistent. 

2.6  Sample Holding and Transport  

Tissue samples were stored on wet ice immediately after being weighed, measured, and packaged in the 
field. At the end of each day, samples were transferred to a chest freezer located in the hotel rooms of 
field staff. The freezers were kept locked. A maximum/minimum thermometer was kept inside each 
freezer and checked daily to ensure the freezers were functioning properly. 

Samples were packaged for transport in coolers with dry ice. All samples were driven to the laboratory 
(ALS) in Kelso, Washington, and transferred using defined chain of custody procedures. Samples were 
stored at -20 degrees Celsius during transport.  

2.7  Project Documentation 
Field sampling methods and associated collection of field data were completed in accordance with the 
QAPP and QAPP Addendum and are not repeated in this report. Field documentation and records are 
provided in the Appendices. Following is a brief description of what is contained in each appendix.  

• Appendix A Project Permits 
• Appendix B Sampling Data 
• Appendix C Mussel and Crayfish Samples by Location  
• Appendix D USEPA Dive Report - October 24, 2016 
• Appendix E QAPP Change Requests 
• Appendix F QAPP Modifications 
• Appendix G Chain of Custody Forms 
• Appendix H ALS Confirmation of Sample Receipt Forms  
• Appendix I Sample Information Sheets 
• Appendix J Daily Tailgate Health and Safety Meeting Attendance Forms 
• Appendix K Daily Logbook Entries 

2.7.1  Appendix A – Project Permits 

The following permits and/or approvals for the project can be found in Appendix A: 

• USEPA Final UCR Macroinvertebrate Tissue Study QAPP approval letter  
• WDFW Scientific Collection Permit No. MEJIA 16-184a (amended from the spring) 

o All Scientific Collection Permit conditions were satisfied as part of the project. 
o The fall field sampling effort collected a total of 242 mussel and crayfish, fewer than the 

300 specified in the permit. 
• NPS Special Use Permit No. PWR LARO TCAI-011 

o All Special Use Permit conditions were satisfied as part of the project. 
• CCT Permit No. 2016-05 
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• Washington Department of Natural Resources access permission for Deadman’s Eddy, Stevens 
County Parcel No. 8092837 

• STI Consultation Letter 

2.7.2  Appendix B – Sampling Data 

Appendix B contains the data for all weights and measurements of mussels and crayfish samples collected 
during the fall sampling event.  

2.7.3  Appendix C – Mussel and Crayfish Samples by Location 

Appendix C contains the number of samples tallied by mussel beach and crayfish trap location. It also 
includes a detailed tally of the number of crayfish trap nights in each sampling area. 

2.7.4  Appendix D – USEPA Dive Report 

Appendix D contains the Dive Report, dated October 24, 2016, that was prepared by Rob Pedersen, 
USEPA project divemaster. The report describes the objectives, daily activities, and hazard management 
of the dive work. 

2.7.5  Appendix E – QAPP Change Requests 

One change request was proposed and subsequently approved by USEPA Project Manager Dustan Bott. 
A copy of the change request can be found in Appendix E and is summarized here. 

Change Request 1 modified the sample labelling nomenclature. The field computers were inadvertently 
programmed to be consistent with the spring sampling QAPP, rather than the QAPP Addendum written 
for fall sampling. All of the field notes, logbooks, pictures, sample labels, and chain of custody paperwork 
are consistent with the QAPP. The change request applies to the QAPP Addendum. 

2.7.6  Appendix F – QAPP Modifications 

Detailed descriptions of all modifications to the QAPP and the circumstances that necessitated such 
changes were recorded in the logbooks and protocol modification forms. These changes were reviewed 
for compliance with data quality objectives. Five modifications to the QAPP, documented as protocol 
modifications, were processed for the study (Table 10). Protocol modification forms are provided in 
Appendix F.  

Table 10: Summary of modifications 

No. Sample QAPP 
Procedure 

 
Applicable 

Sample 
Identification 

Nos. 

Description of 
Modification  

Reason for 
Modification  Comments 

1 Crayfish 

SOP-4 
(Section 
A.4.4.3 of 
QAPP 
Addendum) 

n/a 
Crayfish traps 
checked once daily 
instead of twice. 

Lack of time. 

Modification applies to 
A1 on 9-14-15, A1 on 9-
15-16, A3 on 9-11-16 
and Sanpoil River on 9-
19-16. 
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No. Sample QAPP 
Procedure 

 
Applicable 

Sample 
Identification 

Nos. 

Description of 
Modification  

Reason for 
Modification  Comments 

2 Crayfish 

SOP-4 
(Section 
A4.4.3 of 
QAPP 
Addendum) 

n/a 

Crayfish traps left 
for two overnight 
soaking periods 
rather than one 

On the 
afternoon of 
September 8, 
2016, the wind 
increased to the 
point where 
work was 
stopped for 
safety reasons.   

A4-CT45, A4-CT46, A4-
CT47, A4-CT48, A4-
CT49, A4-CT50, and A4-
CT51 were going to be 
retrieved the afternoon of 
September 8 after the 
target crayfish mass had 
been met. Due to high 
wind, they had to be left 
one additional night, and 
were retrieved the 
morning of September 9.  

3 
Mussels 
and 
Crayfish 

SOP-7 n/a 

Used plastic coolers 
instead of boxes and 
styrofoam inserts for 
delivering samples 
to laboratory 

Lab requested 
plastic coolers 
instead of 
cardboard 
boxes outlined 
in SOP-7. 

 

4 Crayfish SOP-9 A1-CT60 No photo for 
Location A1-CT60 

Inadvertently 
did not take a 
picture of this 
location. 

 

5 Crayfish SOP-4 A1-CT61-
CR-01 

No photo for 
Location A1-CT61 

Crayfish 
collected in 
shallow water 
during mussel 
beach survey. 

Collected crayfish by 
hand instead of trap, 
therefore no trap location 
to photograph was 
established. 

 

2.7.7  Appendix G – Chain of Custody Forms 

Final chain of custody forms, including several with revisions, are included in Appendix G.  

2.7.8  Appendix H – ALS Confirmation of Sample Receipt Forms 

Final sample receipt forms from ALS laboratory are included in Appendix H.  

2.7.9  Appendix I – Sample and Location Information Sheets 

Sample information sheets are included in Appendix I. There is one information sheet for each of the 242 
mussel and crayfish samples. There is also one location information sheet for each sampling location that 
includes a picture, the spatial coordinates, and/or the sample measurements. 

2.7.10  Appendix J – Daily Tailgate H&S Meeting Attendance Forms 

Appendix J contains the AECOM Task Hazard Assessment form, which was completed and signed daily 
by all crews. 
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2.7.11  Appendix K – Daily Logbook Entries  

Appendix K contains Table K-1 which summarizes the field personnel on the Macroinvertebrate Tissue 
Study, by date and a full copy of the fall 2016 logbook entries, from September 7 to October 5, 2016.  
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Teck American Incorporated
2016 Macroinvertebrate Tissue Study
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Figure 10

Sanpoil River Reference Area Location
Teck American Incorporated

2016 Macroinvertebrate Tissue Study
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Figure 17
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Teck American Incorporated
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Figure 18

Sanpoil River Reference Area Results
Teck American Incorporated

2016 Macroinvertebrate Tissue Study

Note:
Some sample locations appear outside of
the reference area boundary. The Sanpoil
River channel has meandered since the 
boundary was established.
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cc: Dustan Bott, U.S. Environmental Protection Agency, Richland, WA (electronic only)
Keith Holliday, U.S. Dept. of the Interior. National Park Service. Kettle Falls, WA
(electronic only)
Dr. Jenny Pretare, AECOM, Seattle, WA (electronic only)

Corredence,Officia Sent 2016 09-12-In NPS Pcr,nitDF,sie,.dec



United States Department of the Interior
NATIONAL PARK SERVICE
Lake Roosevelt National Recreation Area

1008 Crest Drive
Coulee Darn, Washington 991 16-1259

________

IN REPLY REFER TO: TCAI-OI I

September 6, 2016

Ms. Kris McCaig
Teck American Incorporated
501 N. Riverpoint Blvd., #300
Spokane, WA 99202

Dear Ms. McCaig,

The National Park Service (NPS), Lake Roosevelt National Recreation Area (LRNRA) has received your
application for a Special Use Permit (SUP) pertaining to the Upper Columbia River - Final Quality
Assurance Project Plan for the Macroinvertebrate Tissue Study Addendum No. 1 dated September 2016.

Enclosed are two copies of the SUP along with the stipulated conditions. Please sign both copies of the
pennit as the Permitee, and return one copy in the enclosed envelope.

If you have any questions regarding the conditions of this permit, please feel free to contact me at (509)
754-7812.

Sincerely,

Dan A. Foster
Superintendent

SEP —8 2016



Form 10-114
Rev. DEC. 99 Page 1 of I

UNITED STATES DEPARTMENT OF THE INTERIOR
National Park Service

Special Use Permit

Name of Use: Sample Collection for Macroinvertebrate Tissue Study

Date Permit Reviewed: September 6,2016
Expires: October 16, 2016

Long Term Permit #PWR LARO TCAI-01 I
Region Park Type No. #

Short TermX

Name of Area: Lake Roosevelt National Recreation Area

Name or Permittee: Teck America Inc. Service Address: 501 N Riverpoint Blvd., Suite 300
Phone: (509) 623-4501 Spokane, WA 99202

Teck America is hereby authorized during the period from ( 07 day _9_ Month 2016), through (iDayjQ
Month 201 6), to use the following described land or facilities in the permit conditions:

Those areas within Lake Roosevelt National Recreation Area described within the Upper Columbia River - Final
Quality Assurance Project Plan for the Macroinvertebrate Tissue StudyAddendum No. I dated September2016
and as approved by the U.S. Environmental Protection Agency on September 2, 2016 in consultation with the
Cultural Resource Coordination Group.

For the purpose(s) of: Collecting Samples [Research (2500)]
Contact: Keith Holliday Phone: (509) 754-7858

Authorizing legislation or other authority (RE - DO-53): 16 U.S.C. §1a-1; 42 u.s.c. §96O1 et seq.

NEPA Compliance: CATEGORICALLY EXCLUDED EA/FONSI EIS OTHER APPROVED PLANS

DO-12 CE 3.3 (P)

PERFORMANCE BOND: Required

____

Not Required X Amount $0

LIABILITY INSURANCE: Required X Not Required Amount $1,000,000

ISSUANCE of this permit is subject to the conditions on the reverse hereof and appended pages and when
appropriate to the payment to the U.S. Dept. of the Interior, National Park Service.

The undersigned hereby accepts this permit subject to the terms, conditions, covenants, obligations, and
reservations, expressed or implied herein.

Permittee:

%tt Kri fl’(zi fl201
\_- Sgnatur Print Name and Title Date

Authorizing Official:

121A4

___

Signature Park Superintendent Date

















Confederated Tribes of the Colville Reservation

Research Permit
Permit No. _2016-05 Approved by Resolution

__________

[his permit authorizes the following study, survey, or research project:

Macroinvertebrate Tissue Sample

This permit is valid from: TIMELINE EXTENSION — 4/25/16 to 10/31/16

In accordance with Colville Tribal Law, as well as the written research agreement entered into by the holder of this

permit. the permittee recognizes and acknowledges that:

1) This Research Permit is conditional and may be canceled at any time if the study, survey, or research

project is deviating or has deviated from the study design approved in the granting of the Research Permit,

or from any provisions of the required underlying agreement upon which issuance of the permit is based.

2) All information and data gathered are the property of the Tribes, and the permittee may only publish or

disseminate the data gathered, or any conclusions based on that data, under the conditions of the agreement

underlying this permit, and with permission of the Tribes. Any unauthorized use of the data by the

permittee or any third-party is strictly prohibite& All information and data gathered in the course of this

project will be returned to the CCT Archives and Records Center at the conclusion of the project.

3) During the course of the study, survey, or research project the Office of tue Tribal Chairman and the

Archives and Records Center for the Tribes shall receive at least one copy of all interim and/or progress

reports, and the final report resulting from the study, survey, or research project.

4) As a condition of receiving this Research Permit the research must comply with:

a. the National Research Service Award Act, Pub. L. No. 93-348, 88 Stat. 342, as amended and as

implemented by 45 C.F.R. pt. 46;

b. all laws, ordinances, and codes of the Tribes regarding the protection ofhuman subjects involved

in the research, development and related activities; and

c. any other laws, regulations, policies, or procedures applying to the study, survey, or research

project.
5) Failing to comply with the conditioas of this permit, the underlying agreement, or any other applicable law

will subject the permittee to any and all civil or criminal penalties available to the Tribes pursuant to the

Tribes’ Law and Order Code and any other applicable law, including but not limited to exclusion from

Tribal property and criminal trespass.

6) As a condition of accepting this permit, the pennittee consents to the jurisdiction of Colville Tribal Courts
for all civil and criminal matters arising out of this research, and accepts the Colville Tribal Court as the

appropriate venue for any such actions.
7) The permittee shall carry a copy of this permit at all times while conducting research on the Colville

Reservation.

// / .a ‘7. -..
-

Mke Marchand, Chairman, Colville Tribes or Karen Condon, Designee Date

7ëek
Permittee Date



LIMITED USE AGREEMENT

UNITED STATES OF THE TNTERIOR

BUREAU OF INDIAN AFFAIRS

Colville lndian Agency

Post Office Box 111

Nespelem, WA 99155-0111
EXTENSION

From the 7th Midnisht 31st
purporse of ingress/egress to Teck comino within 15l-H1g9, 1sl_H192, 151_H193,
also known as "public Domains" and for the ccr Research permit # 201G05.

for the
151-H195

DESCRI|PT|ON REMARKS: 151-H189: LOT 12 (SOUTHEAST_eUARTER SOUTHEAST_eUARTER) OF SECTTON20; LOT 12 (WEST-HALF SOUTHWEST-QUARTER) OF SECTTON 21; LOTS 2A,uLAND 2D (NORTHWEST_
QUART'ER NoRTHWEST-QUARTERIoF sEcrtoN 28 AND toTs 2A, zB AND 2c (NSRTH-HALF N9RTHEAST-QUARTER) oF sEcrloN 29, TowNsHtp 40 NoRTH, RANGE 40 EAsr, wTLuqMETTE MERTDTAN, srEVENsCOUNTY, WASHINGTON, CONTAINING 80.10 ACRES, MORE OR LESS.

151-H192: tor 11 (NORTHEAST-QUARTER sourHEAsr-euARTER) oF sEcrtoN 20 AND Lor 10 (NoRTH-HALF SOUTHWEST-QUARTER) OF SECTION 21, TOWNSHIP 40 NORTH, RANGE 40 EAsT, WILI.AMETTEMERIDIAN, STEVENS COUNW, WASHINGTON, CONTAINING 8O.OO ACRES, MORE OR LESS.
151-H193: LoT 9 (NORTH-HALF NORTH-HAIF) oF sEcrtoN 21, TowNsHtp 40 NoRTH, RANGE 40 EAST,wlLLAt\'IETTE MERIDIAN, STEVENS couNTy, wAsHrNGToN, coNTAtNTNG So.ooAcREs, M.RE oR LEss.
151-H1195: LOT 11 (NoRTH-HALF SoUTHEAST-QUARTER) oF sEcTIoN 21 AND LoT 7 (soUTHwEsT.QUARTIER SOUTHWEST-QUARTER) OF SECTION 22, TOWNSHIP 40 NORTH, RANGE 40 EASIWILI.AI!4ETTE MERIDIAN, STEVENS COUNry WASHINGTON, CONTAINING 73.40 ACRES, MORE OR LESS.
RENT: in kind 

Administrative Fee: waived

Date: ' ,, '

Teck Comino;,Lessee

Superintendent granting the within

Approving official: lA!l!, l* u- LL-t

O"Ura

Colville Indian Agency

Approved: \ lt'VL.lL
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Pretare, Jennifer

From: JOHNSON, ARNE (DNR) <ARNE.JOHNSON@dnr.wa.gov>
Sent: Monday, August 29, 2016 1:17 PM
To: 'McCaig Kris  SPOK'
Cc: Pretare, Jennifer
Subject: RE: Teck American UCR Mussel and Crayfish Sampling - Deadman's Eddy

Kriss 
 
Tech American UCR has permission to conduct a second round of mussel and crayfish sampling on the Upper Columbia 
River in September and October.  Give me at least 2 days’ notice prior to beginning the sampling. 
 
 
 
Arne Johnson 
North Columbia District  Manager 
Washington State Department of Natural Resources 
225 S. Silke Rd 
Colville, WA 99114 
(509) 684‐7474 
 
 

From: McCaig Kris SPOK [mailto:Kris.McCaig@teck.com]  
Sent: Thursday, August 25, 2016 5:37 PM 
To: JOHNSON, ARNE (DNR) <ARNE.JOHNSON@dnr.wa.gov> 
Cc: Jennifer Pretare (Jennifer.Pretare@aecom.com) <Jennifer.Pretare@aecom.com> 
Subject: RE: Teck American UCR Mussel and Crayfish Sampling ‐ Deadman's Eddy 
 
Hi Arne, 
 
Thank you for taking my phone call the other day. As we discussed, we will be conducting a second round of mussel and 
crayfish sampling on the Upper Columbia River in September and October. We will be searching for mussels near 
Deadman’s Eddy Island again and this email is to request permission from DNR to be out there. I have attached two draft 
maps in the attached file that shows the area more specifically. 
 
Please let me know if you need further information or have any questions. 
 
Thanks, 
 
Kris 
 
Kris McCaig 
Manager, Environment & Public Affairs 
Teck American Incorporated 
Phone: +1.509.623.4501 
Fax: +1.509.922.8767 
Mobile: +1.509.434.8542 
eMail: Kris.McCaig@teck.com 
www.teck.com 

 

From: JOHNSON, ARNE (DNR) [mailto:ARNE.JOHNSON@dnr.wa.gov]  
Sent: Monday, April 11, 2016 4:38 PM 
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To: McCaig Kris SPOK <Kris.McCaig@teck.com> 
Cc: Jennifer Pretare (Jennifer.Pretare@aecom.com) <Jennifer.Pretare@aecom.com> 
Subject: RE: Teck American UCR Mussel and Crayfish Sampling ‐ Deadman's Eddy 
 
Kris 
 
You have permission to conduct the crayfish and mussel sampling activities as described in your request.  Please inform 
me at least two days prior to beginning the work.  You can reach me or leave a message at (509) 685‐2790.  
 
 
 
Arne Johnson 
North Columbia District  Manager 
Washington State Department of Natural Resources 
225 S. Silke Rd 
Colville, WA 99114 
(509) 684‐7474 
 

From: McCaig Kris SPOK [mailto:Kris.McCaig@teck.com]  
Sent: Friday, April 01, 2016 3:21 PM 
To: JOHNSON, ARNE (DNR) <ARNE.JOHNSON@dnr.wa.gov> 
Cc: Jennifer Pretare (Jennifer.Pretare@aecom.com) <Jennifer.Pretare@aecom.com> 
Subject: Teck American UCR Mussel and Crayfish Sampling ‐ Deadman's Eddy 
 

Hello Arne,  
 
Thank you for our phone conversation to discuss this upcoming work. As mentioned, Teck American 
Incorporated (TAI), under the oversight of the U.S. Environmental Protection Agency (EPA), will be 
conducting a benthic macroinvertebrate (crayfish and mussels) tissue study in late April through May 
2016. The crayfish and mussel sampling activities to be completed under this program are outlined within 
the quality assurance project plan (QAPP), which will be available shortly at http://www.ucr-
rifs.com/documents-plans/. This study will encompass six sampling areas and two reference areas within 
the entire Upper Columbia River Site (UCR) from the U.S.-Canada border to the Grand Coulee Dam. As 
part of this work, TAI will collect crayfish from the river and mussel samples from the shoreline in 
defined sample collection areas. All mussel samples will be collected by hand within the wadeable water 
along the shoreline and submitted for laboratory compositing and analysis. 
 
I am writing specifically regarding defined sampling area 1, which includes beach area in the relict flood 
plains (e.g., Deadman’s Eddy) (see attached overview map). According to the Stevens County Assessor’s 
Office, a portion of this land (parcel no. 8092837) is owned by the State Department of Natural Resources 
(see attached DNR map). Therefore, TAI respectfully requests permission to access the property by boat 
and perform the above-mentioned mussel sampling activities. It is our understanding that no permits are 
required for this work.  
 
If you have any questions, please don’t hesitate to give me call. 
 
Thanks, 
 
Kris 

Kris McCaig 
Manager, Environment & Public Affairs 
Teck American Incorporated 
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Phone: +1.509.623.4501 
Fax: +1.509.922.8767 
Mobile: +1.509.434.8542 
eMail: Kris.McCaig@teck.com 
www.teck.com 
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Pretare, Jennifer

From: McCaig Kris  SPOK <Kris.McCaig@teck.com>
Sent: Friday, September 30, 2016 4:07 PM
To: Tonel, Monica; McDaniel, Sarah; Bott, Dustan; Pretare, Jennifer
Cc: Jacqueline Corley (jacqueline.corley@spokanetribe.com); Buelow, Laura; Pedersen, Rob
Subject: RE: Potential UCR work at STI Reservation-may need monitor?

Thanks very much to all. 
 
Kris 
 
Kris McCaig 
Manager, Environment & Public Affairs 
Teck American Incorporated 
Phone: +1.509.623.4501 
Fax: +1.509.922.8767 
Mobile: +1.509.434.8542 
eMail: Kris.McCaig@teck.com 
www.teck.com 

 

From: Tonel, Monica [mailto:Tonel.Monica@epa.gov]  
Sent: Friday, September 30, 2016 3:51 PM 
To: McDaniel, Sarah <sarah.mcdaniel@aecom.com>; Bott, Dustan <Bott.Dustan@epa.gov>; McCaig Kris SPOK 
<Kris.McCaig@teck.com>; Pretare, Jennifer <jennifer.pretare@aecom.com> 
Cc: Jacqueline Corley (jacqueline.corley@spokanetribe.com) <jacqueline.corley@spokanetribe.com>; Buelow, Laura 
<Buelow.Laura@epa.gov>; Pedersen, Rob <Pedersen.Rob@epa.gov> 
Subject: RE: Potential UCR work at STI Reservation‐may need monitor? 
 
Hi All‐ 
 
I just got off the phone with Jackie Corley of the Spokane Tribe. 
Jackie is okay with mussel sampling proceeding in Area 5 on Sunday October 2, 2016 provided that an AECOM cultural 
observer/monitor is present; and mussels are pulled off/picked up and not dug out. If there is any need to reach Jackie 
on Sunday, her number is 909‐725‐8894. 
 
If for some reason sampling in Area 5 occurs on Monday Oct 4, Jackie would like to be contacted so that she could be 
given the option to participate/observe. Best means to reach Jackie at short notice is by cell phone. 
 
Thank you everyone. 
‐Monica Tonel 
USEPA Region 10 
 

From: McDaniel, Sarah [mailto:sarah.mcdaniel@aecom.com]  
Sent: Friday, September 30, 2016 3:13 PM 
To: Bott, Dustan <Bott.Dustan@epa.gov> 
Cc: Jacqueline Corley (jacqueline.corley@spokanetribe.com) <jacqueline.corley@spokanetribe.com>; Tonel, Monica 
<Tonel.Monica@epa.gov>; kris.mccaig@teck.com; Pretare, Jennifer <jennifer.pretare@aecom.com> 
Subject: FW: Potential UCR work at STI Reservation‐may need monitor? 
Importance: High 
 
(Sorry Dustan—resending to your correct email.) 
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From: McDaniel, Sarah  
Sent: Friday, September 30, 2016 2:09 PM 
To: Jacqueline Corley (jacqueline.corley@spokanetribe.com) 
Cc: Monica Tonel (Tonel.Monica@epamail.epa.gov); 'dustan.bott@epamail.epa.gov'; Pretare, Jennifer; 
kris.mccaig@teck.com 
Subject: Potential UCR work at STI Reservation-may need monitor? 
Importance: High 
 
Hi Jackie, 
 
I just learned today that for the UCR RI/FS Macroinvertebrate Tissue Study (related to last spring’s effort), EPA is 
considering asking Teck American Incorporated to have their sampling crew and the EPA dive team go to Area 5 and 
search for mussels possibly as early as next Monday/Tuesday.   
 
From what I understand, the EPA is still considering whether or not to proceed with this work (and they will coordinate 
with STI if so), but if so I wanted you to have the maximum amount of advanced notice while it is being decided 
(especially since it is now Friday afternoon!).  That way if there is a potential schedule conflict for providing an STI 
monitor, we can try to get it sorted out ASAP.   
 
Thank you, 
Sarah 
 
Sarah McDaniel, MA, RPA 
Senior Archaeologist  
D  1‐503‐478‐7660   C 1‐360‐624‐4285 
sarah.mcdaniel@aecom.com 
**Please note my new email address** 
 
AECOM  
111 SW Columbia, Suite 1500 
Portland, Oregon  97201 
T 1‐503‐222‐7200  F  1‐503‐222‐4292 
www.aecom.com 
 

 
 

This e-mail and any attachments contain URS Corporation confidential information that may be proprietary or privileged. If you receive this message in error or are not the 
intended recipient, you should not retain, distribute, disclose or use any of this information and you should destroy the e-mail and any attachments or copies. 

 



Pretare, Jennifer

From: McCaig Kris  SPOK <Kris.McCaig@teck.com>
Sent: Wednesday, August 31, 2016 1:43 PM
To: Pretare, Jennifer
Subject: FW: UCR/RIFS: Sept 2016 mussel sampling

FYI 
 
Kris McCaig 
Manager, Environment & Public Affairs 
Teck American Incorporated 
Phone: +1.509.623.4501 
Fax: +1.509.922.8767 
Mobile: +1.509.434.8542 
eMail: Kris.McCaig@teck.com 
www.teck.com 

 

From: Tonel, Monica [mailto:Tonel.Monica@epa.gov]  
Sent: Wednesday, August 31, 2016 12:47 PM 
To: Bott, Dustan <Bott.Dustan@epa.gov>; McCaig Kris SPOK <Kris.McCaig@teck.com> 
Cc: Jacqueline Corley <jacqueline.corley@SpokaneTribe.com>; McDaniel, Sarah (sarah.mcdaniel@aecom.com) 
<sarah.mcdaniel@aecom.com>; Kelly, Mike S. <mike.s.kelly@urs.com>; Buelow, Laura <Buelow.Laura@epa.gov>; Arrow 
Coyote (HSY) (Arrow.Coyote@colvilletribes.com) <Arrow.Coyote@colvilletribes.com>; Whitlam, Rob (DAHP) 
<Rob.Whitlam@DAHP.WA.GOV>; randya@spokanetribe.com; Pedersen, Rob <Pedersen.Rob@epa.gov>; 
johnm@spokanetribe.com; jamesh@spokanetribe.com; Cameron.Irvine@CH2M.com 
Subject: UCR/RIFS: Sept 2016 mussel sampling 
 
Hi Dustan and Kris‐ 
 
Wanted to let you know that I spoke today (8/31/16) with Jackie Corley of the Spokane Tribe Archaeology & 
Preservation Office, regarding the planned September 2016 mussel sampling. Jackie understands that a drop camera 
(deployed from a boat) may be used in area 5 to help evaluate the possibility of collecting mussels at area 5. The 
Spokane Tribe is okay with the use of a drop camera in Area 5 without a Spokane Tribe cultural monitor present. 
However, Jackie requests that: 

‐        if EPA and Teck decide to collect mussels from area 5, that she (Jackie) be contacted prior to any mussel 
collection. The Spokane Tribe will provide a Tribal monitor to observe any mussel collection that occurs in area 
5.   
Jackie’s contact info: 509‐258‐4060 ofc/909‐725‐8894 cp 
jacqueline.corley@spokanetribe.com 

 
Thank you for your attention to the Spokane Tribe’s request regarding area 5. 
‐Monica 
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MUSSEL SPECIMENS Teck American Inc
Macroinvertebrate Tissue Study

Fall 2016

Sample ID
Sample 

Date
Sample 

Time
Location 

ID Species Health
Length total 

(mm)
Breadth 

(mm)
Width 
(mm) Weight (g)

A1-MB43-MU-01 9/28/2016 1149 A1-MB43 Anodonta sp. Live 78 22 43 37

A1-MB43-MU-02 9/28/2016 1153 A1-MB43 Anodonta sp. Live 77 24 40 39

A1-MB43-MU-03 9/28/2016 1202 A1-MB43 Anodonta sp. Live 74 22 37 34

A1-MB43-MU-04 9/28/2016 1205 A1-MB43 Anodonta sp. Live 77 26 40 42

A1-MB43-MU-05 9/28/2016 1207 A1-MB43 Anodonta sp. Live 71 22 38 33

A1-MB43-MU-06 9/28/2016 1210 A1-MB43 Anodonta sp. Live 70 23 36 33

A1-MB43-MU-07 9/28/2016 1213 A1-MB43 Anodonta sp. Live 72 24 40 37

A1-MB43-MU-08 9/28/2016 1216 A1-MB43 Anodonta sp. Live 72 24 40 36

A1-MB43-MU-09 9/28/2016 1219 A1-MB43 Anodonta sp. Live 68 21 34 28

A1-MB43-MU-10 9/28/2016 1223 A1-MB43 Anodonta sp. Live 68 22 38 30

A1-MB43-MU-11 9/28/2016 1226 A1-MB43 Anodonta sp. Live 71 25 43 42

A1-MB43-MU-12 9/28/2016 1230 A1-MB43 Anodonta sp. Live 73 21 38 33

A1-MB43-MU-13 9/28/2016 1234 A1-MB43 Anodonta sp. Live 58 22 34 24

A1-MB43-MU-14 9/28/2016 1237 A1-MB43 Anodonta sp. Live 70 23 35 30

A1-MB43-MU-15 9/28/2016 1240 A1-MB43 Anodonta sp. Live 55 19 28 15

A1-MB43-MU-16 9/28/2016 1242 A1-MB43 Anodonta sp. Live 66 23 35 27

A1-MB43-MU-17 9/28/2016 1245 A1-MB43 Anodonta sp. Live 69 21 37 28

A1-MB43-MU-18 9/28/2016 1248 A1-MB43 Anodonta sp. Live 55 19 29 17

A1-MB43-MU-19 9/28/2016 1250 A1-MB43 Anodonta sp. Live 50 17 29 14

A1-MB43-MU-20 9/28/2016 1253 A1-MB43 Anodonta sp. Live 53 17 31 14

A3-MB14-MU-01 9/29/2016 1107 A3-MB14 Anodonta sp. Live 53 17 30 14

A3-MB14-MU-02 9/29/2016 1111 A3-MB14 Anodonta sp. Live 61 19 33 19

A3-MB14-MU-03 9/29/2016 1115 A3-MB14 Anodonta sp. Live 61 19 33 19

A3-MB14-MU-04 9/29/2016 1118 A3-MB14 Anodonta sp. Live 53 17 30 14

A3-MB14-MU-05 9/29/2016 1121 A3-MB14 Anodonta sp. Live 58 20 33 19

A3-MB14-MU-06 9/29/2016 1125 A3-MB14 Anodonta sp. Live 43 14 25 9

A3-MB14-MU-07 9/29/2016 1139 A3-MB14 Anodonta sp. Live 48 13 27 9

A3-MB14-MU-08 9/29/2016 1143 A3-MB14 Anodonta sp. Live 51 14 28 12

A3-MB14-MU-09 9/29/2016 1146 A3-MB14 Anodonta sp. Live 53 17 31 15

A3-MB14-MU-10 9/29/2016 1149 A3-MB14 Anodonta sp. Live 48 15 28 12

A3-MB14-MU-11 9/29/2016 1152 A3-MB14 Anodonta sp. Live 55 17 33 15



MUSSEL SPECIMENS Teck American Inc
Macroinvertebrate Tissue Study

Fall 2016

Sample ID
Sample 

Date
Sample 

Time
Location 

ID Species Health
Length total 

(mm)
Breadth 

(mm)
Width 
(mm) Weight (g)

A3-MB14-MU-12 9/29/2016 1155 A3-MB14 Anodonta sp. Live 49 16 28 13

A3-MB14-MU-13 9/29/2016 1158 A3-MB14 Anodonta sp. Live 74 23 42 41

A3-MB14-MU-14 9/29/2016 1202 A3-MB14 Anodonta sp. Live 81 25 42 48

A3-MB14-MU-15 9/29/2016 1205 A3-MB14 Anodonta sp. Live 78 25 42 44

A3-MB14-MU-16 9/29/2016 1209 A3-MB14 Anodonta sp. Live 87 30 45 60

A3-MB14-MU-17 9/29/2016 1213 A3-MB14 Anodonta sp. Live 70 22 36 32

A3-MB14-MU-18 9/29/2016 1217 A3-MB14 Anodonta sp. Live 62 20 33 24

A3-MB14-MU-19 9/29/2016 1221 A3-MB14 Anodonta sp. Live 93 32 46 65

A3-MB14-MU-20 9/29/2016 1225 A3-MB14 Anodonta sp. Live 66 20 38 25

A3-MB14-MU-21 9/29/2016 1228 A3-MB14 Anodonta sp. Live 63 21 35 26

A3-MB14-MU-22 9/29/2016 1231 A3-MB14 Anodonta sp. Live 61 19 32 19

A4-MB18-MU-01 9/30/2016 1140 A4-MB18 Anodonta sp. Live 71 25 41 35

A4-MB18-MU-02 9/30/2016 1146 A4-MB18 Anodonta sp. Live 75 27 42 42

A4-MB18-MU-03 9/30/2016 1150 A4-MB18 Anodonta sp. Live 85 30 48 58

A4-MB18-MU-04 9/30/2016 1153 A4-MB18 Anodonta sp. Live 75 27 43 42

A4-MB18-MU-05 9/30/2016 1155 A4-MB18 Anodonta sp. Live 70 25 41 35

A4-MB18-MU-06 9/30/2016 1159 A4-MB18 Anodonta sp. Live 77 25 44 44

A4-MB18-MU-07 9/30/2016 1202 A4-MB18 Anodonta sp. Live 76 28 41 45

A4-MB18-MU-08 9/30/2016 1205 A4-MB18 Anodonta sp. Live 79 26 45 50

A4-MB18-MU-09 9/30/2016 1207 A4-MB18 Anodonta sp. Live 80 26 45 46

A4-MB18-MU-10 9/30/2016 1211 A4-MB18 Anodonta sp. Live 75 26 44 41

A4-MB18-MU-11 9/30/2016 1214 A4-MB18 Anodonta sp. Live 75 27 40 44

A4-MB18-MU-12 9/30/2016 1217 A4-MB18 Anodonta sp. Live 74 26 42 39

A4-MB18-MU-13 9/30/2016 1220 A4-MB18 Anodonta sp. Live 67 23 40 33

A4-MB18-MU-14 9/30/2016 1224 A4-MB18 Anodonta sp. Live 77 27 41 48

A4-MB18-MU-15 9/30/2016 1227 A4-MB18 Anodonta sp. Live 72 21 43 38

A4-MB19-MU-01 9/30/2016 1234 A4-MB19 Anodonta sp. Live 72 24 42 36

A4-MB19-MU-02 9/30/2016 1238 A4-MB19 Anodonta sp. Live 78 28 43 46

A4-MB19-MU-03 9/30/2016 1241 A4-MB19 Anodonta sp. Live 69 29 38 34

A4-MB19-MU-04 9/30/2016 1245 A4-MB19 Anodonta sp. Live 82 30 46 55

A4-MB19-MU-05 9/30/2016 1248 A4-MB19 Anodonta sp. Live 73 27 41 39
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A4-MB19-MU-06 9/30/2016 1251 A4-MB19 Anodonta sp. Live 72 24 43 36

A4-MB19-MU-07 9/30/2016 1253 A4-MB19 Anodonta sp. Live 70 23 40 35

A4-MB19-MU-08 9/30/2016 1256 A4-MB19 Anodonta sp. Live 67 25 42 32

A4-MB19-MU-09 9/30/2016 1259 A4-MB19 Anodonta sp. Live 71 26 38 34

A4-MB19-MU-10 9/30/2016 1302 A4-MB19 Anodonta sp. Live 69 26 42 36

A4-MB19-MU-11 9/30/2016 1305 A4-MB19 Anodonta sp. Live 70 23 42 32

A4-MB19-MU-12 9/30/2016 1308 A4-MB19 Anodonta sp. Live 55 22 34 23

A4-MB19-MU-13 9/30/2016 1312 A4-MB19 Anodonta sp. Live 65 23 41 33

A4-MB19-MU-14 9/30/2016 1314 A4-MB19 Anodonta sp. Live 61 23 38 29

A4-MB19-MU-15 9/30/2016 1317 A4-MB19 Anodonta sp. Live 62 22 38 27

A5-MB21-MU-01 10/2/2016 1103 A5-MB21 Anodonta sp. Live 61 21 35 22

A5-MB21-MU-02 10/2/2016 1107 A5-MB21 Anodonta sp. Live 66 20 38 25

A5-MB21-MU-03 10/2/2016 1110 A5-MB21 Anodonta sp. Live 69 25 40 33

A5-MB21-MU-04 10/2/2016 1112 A5-MB21 Anodonta sp. Live 64 22 35 25

A5-MB21-MU-05 10/2/2016 1115 A5-MB21 Anodonta sp. Live 63 21 37 22

A5-MB21-MU-06 10/2/2016 1119 A5-MB21 Anodonta sp. Live 60 18 35 17

A5-MB21-MU-07 10/2/2016 1122 A5-MB21 Anodonta sp. Live 59 20 35 20

A5-MB21-MU-08 10/2/2016 1126 A5-MB21 Anodonta sp. Live 62 20 36 21

A5-MB21-MU-09 10/2/2016 1129 A5-MB21 Anodonta sp. Live 62 20 36 22

A5-MB21-MU-10 10/2/2016 1239 A5-MB21 Anodonta sp. Live 58 19 34 19

A5-MB21-MU-11 10/2/2016 1242 A5-MB21 Anodonta sp. Live 55 17 32 15

A5-MB21-MU-12 10/2/2016 1244 A5-MB21 Anodonta sp. Live 59 20 34 19

A5-MB21-MU-13 10/2/2016 1247 A5-MB21 Anodonta sp. Live 54 17 32 15

A5-MB21-MU-14 10/2/2016 1251 A5-MB21 Anodonta sp. Live 59 20 35 20

A5-MB21-MU-15 10/2/2016 1253 A5-MB21 Anodonta sp. Live 49 15 27 9

A5-MB21-MU-16 10/2/2016 1256 A5-MB21 Anodonta sp. Live 59 21 33 19

A5-MB21-MU-17 10/2/2016 1259 A5-MB21 Anodonta sp. Live 73 24 38 33

A5-MB21-MU-18 10/2/2016 1301 A5-MB21 Anodonta sp. Live 73 23 39 33

A5-MB22-MU-01 10/2/2016 1308 A5-MB22 Anodonta sp. Live 61 20 35 22
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A5-MB22-MU-02 10/2/2016 1310 A5-MB22 Anodonta sp. Live 59 21 34 22

A5-MB22-MU-03 10/2/2016 1313 A5-MB22 Anodonta sp. Live 71 23 38 32

A5-MB22-MU-04 10/2/2016 1315 A5-MB22 Anodonta sp. Live 70 24 37 31

A5-MB22-MU-05 10/2/2016 1317 A5-MB22 Anodonta sp. Live 80 26 49 45

A5-MB22-MU-06 10/2/2016 1320 A5-MB22 Anodonta sp. Live 75 25 40 38

A5-MB23-MU-01 10/2/2016 1329 A5-MB23 Anodonta sp. Live 40 13 24 6

A5-MB23-MU-02 10/2/2016 1333 A5-MB23 Anodonta sp. Live 54 20 32 5

A5-MB24-MU-01 10/2/2016 1540 A5-MB24 Anodonta sp. Live 57 18 32 15

A5-MB24-MU-02 10/2/2016 1542 A5-MB24 Anodonta sp. Live 53 18 30 15

A5-MB24-MU-03 10/2/2016 1545 A5-MB24 Anodonta sp. Live 58 20 32 22

A5-MB24-MU-04 10/2/2016 1548 A5-MB24 Anodonta sp. Live 52 17 31 15

A5-MB24-MU-05 10/2/2016 1551 A5-MB24 Anodonta sp. Live 55 17 32 16

A5-MB24-MU-06 10/2/2016 1553 A5-MB24 Anodonta sp. Live 57 18 32 18

A5-MB24-MU-07 10/2/2016 1555 A5-MB24 Anodonta sp. Live 53 16 31 14

A5-MB24-MU-08 10/2/2016 1558 A5-MB24 Anodonta sp. Live 55 18 31 17

A5-MB24-MU-09 10/2/2016 1602 A5-MB24 Anodonta sp. Live 63 24 36 27

A5-MB24-MU-10 10/2/2016 1607 A5-MB24 Anodonta sp. Live 63 23 35 25

A6-MB11-MU-01 10/1/2016 1131 A6-MB11 Anodonta sp. Live 58 21 32 23

A6-MB11-MU-02 10/1/2016 1134 A6-MB11 Anodonta sp. Live 57 20 33 20

A6-MB11-MU-03 10/1/2016 1138 A6-MB11 Anodonta sp. Live 54 19 29 19

A6-MB11-MU-04 10/1/2016 1142 A6-MB11 Anodonta sp. Live 50 15 29 13

A6-MB11-MU-05 10/1/2016 1145 A6-MB11 Anodonta sp. Live 56 20 34 21

A6-MB11-MU-06 10/1/2016 1148 A6-MB11 Anodonta sp. Live 55 18 30 17

A6-MB11-MU-07 10/1/2016 1151 A6-MB11 Anodonta sp. Live 41 12 24 7

A6-MB11-MU-08 10/1/2016 1204 A6-MB11 Anodonta sp. Live 52 19 29 17

A6-MB11-MU-09 10/1/2016 1208 A6-MB11 Anodonta sp. Live 53 18 30 16

A6-MB11-MU-10 10/1/2016 1212 A6-MB11 Anodonta sp. Live 52 18 28 15

A6-MB11-MU-11 10/1/2016 1215 A6-MB11 Anodonta sp. Live 51 15 27 13

A6-MB11-MU-12 10/1/2016 1219 A6-MB11 Anodonta sp. Live 50 17 29 14
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A6-MB11-MU-13 10/1/2016 1222 A6-MB11 Anodonta sp. Live 48 16 29 12

A6-MB11-MU-14 10/1/2016 1224 A6-MB11 Anodonta sp. Live 52 17 30 13

A6-MB11-MU-15 10/1/2016 1229 A6-MB11 Anodonta sp. Live 50 17 27 13

A6-MB11-MU-16 10/1/2016 1232 A6-MB11 Anodonta sp. Live 58 20 31 20

A6-MB11-MU-17 10/1/2016 1234 A6-MB11 Anodonta sp. Live 46 16 26 11

A6-MB11-MU-18 10/1/2016 1238 A6-MB11 Anodonta sp. Live 46 16 26 11

A6-MB11-MU-19 10/1/2016 1241 A6-MB11 Anodonta sp. Live 49 18 32 17

A6-MB11-MU-20 10/1/2016 1244 A6-MB11 Anodonta sp. Live 46 14 27 9

A6-MB11-MU-21 10/1/2016 1248 A6-MB11 Anodonta sp. Live 45 13 26 9

A6-MB12-MU-01 10/1/2016 1258 A6-MB12 Anodonta sp. Live 64 21 33 22

A6-MB12-MU-02 10/1/2016 1301 A6-MB12 Anodonta sp. Live 62 21 33 22

A6-MB12-MU-03 10/1/2016 1304 A6-MB12 Anodonta sp. Live 59 22 31 21

A6-MB12-MU-04 10/1/2016 1307 A6-MB12 Anodonta sp. Live 57 18 32 16

SR-MB34-MU-01 9/18/2016 1350 SR-MB34 Margaritifera falcata Live 48.3 15.7 26.2 14
SR-MB34-MU-02 9/20/2016 915 SR-MB34 Margaritifera falcata Live 44.0 13.9 23.7 9
SR-MB34-MU-03 9/20/2016 920 SR-MB34 Margaritifera falcata Live 57.5 16.7 29.4 16
SR-MB34-MU-04 9/20/2016 921 SR-MB34 Margaritifera falcata Live 56.6 17.7 31.5 22
SR-MB34-MU-05 9/20/2016 922 SR-MB34 Margaritifera falcata Live 63.7 18.6 34.3 28
SR-MB34-MU-06 9/20/2016 926 SR-MB34 Margaritifera falcata Live 73.5 22.3 37.8 40
SR-MB34-MU-07 9/20/2016 927 SR-MB34 Margaritifera falcata Live 74.6 21.9 37.9 39
SR-MB34-MU-08 9/20/2016 929 SR-MB34 Margaritifera falcata Live 75.5 21.6 37.0 39
SR-MB34-MU-09 9/20/2016 933 SR-MB34 Margaritifera falcata Live 73.3 22.5 37.3 40
SR-MB34-MU-10 9/20/2016 1530 SR-MB34 Margaritifera falcata Live 51.5 14.6 27.4 13
SR-MB34-MU-11 9/20/2016 1532 SR-MB34 Margaritifera falcata Live 58.5 17.0 31.0 20
SR-MB34-MU-12 9/20/2016 1532 SR-MB34 Margaritifera falcata Live 57.6 17.4 29.2 20
SR-MB34-MU-13 9/20/2016 1532 SR-MB34 Margaritifera falcata Live 66.5 18.5 35.1 27
SR-MB34-MU-14 9/20/2016 1533 SR-MB34 Margaritifera falcata Live 74.0 22.1 38.5 42
SR-MB34-MU-15 9/20/2016 1533 SR-MB34 Margaritifera falcata Live 79.1 22.5 40.0 44
SR-MB35-MU-01 9/18/2016 1425 SR-MB35 Margaritifera falcata Live 42.6 13.3 21.8 8
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SR-MB35-MU-02 9/18/2016 1428 SR-MB35 Margaritifera falcata Live 40.9 11.7 20.6 6
SR-MB36-MU-01 9/18/2016 1505 SR-MB36 Margaritifera falcata Live 37.6 11.4 20.5 6
SR-MB36-MU-02 9/18/2016 1507 SR-MB36 Margaritifera falcata Live 68.7 20.6 35.2 32
SR-MB38-MU-01 9/19/2016 1010 SR-MB38 Margaritifera falcata Live 36.9 9.8 18.7 4
SR-MB38-MU-02 9/19/2016 1012 SR-MB38 Margaritifera falcata Live 45.7 14.5 23.5 11
SR-MB41-MU-01 9/19/2016 1248 SR-MB41 Margaritifera falcata Live 40.5 12.6 21.2 8
SR-MB42-MU-01 9/19/2016 1330 SR-MB42 Margaritifera falcata Live 26.5 8.3 15.1 3
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A1-CT61-CR-01 9/14/2016 1124 A1-CT61 Orconectes virilis Live 43 86 14.5 None
A2-CT31-CR-01 10/5/2016 815 A2-CT31 Orconectes virilis Live 42 89 20 Salmon
A2-CT31-CR-02 10/5/2016 815 A2-CT31 Orconectes virilis Live 46 97 32 Salmon
A2-CT31-CR-03 10/5/2016 815 A2-CT31 Orconectes virilis Live 31 66 7 Salmon
A2-CT32-CR-01 10/5/2016 820 A2-CT32 Orconectes virilis Live 37 75 12 Salmon
A2-CT34-CR-01 10/5/2016 830 A2-CT34 Orconectes virilis Live 46 95 28 Salmon
A2-CT35-CR-01 10/5/2016 833 A2-CT35 Orconectes virilis Live 49 101 39 Salmon
A2-CT40-CR-01 10/5/2016 856 A2-CT40 Orconectes virilis Live 39 77 11 Salmon
A2-CT45-CR-01 10/5/2016 915 A2-CT45 Orconectes virilis Live 48 100 31 Salmon
A2-CT45-CR-02 10/5/2016 915 A2-CT45 Pacifastacus leniusculus Live 54 114 40 Salmon
A2-CT45-CR-03 10/5/2016 915 A2-CT45 Pacifastacus leniusculus Live 52 111 39 Salmon
A2-CT45-CR-04 10/5/2016 915 A2-CT45 Pacifastacus leniusculus Live 51 106 36 Salmon
A2-CT46-CR-01 10/5/2016 924 A2-CT46 Orconectes virilis Live 47 91 36 Salmon
A2-CT48-CR-01 10/5/2016 934 A2-CT48 Orconectes virilis Live 49 102 34 Salmon
A2-CT48-CR-02 10/5/2016 934 A2-CT48 Orconectes virilis Live 46 95 29 Salmon
A2-CT48-CR-03 10/5/2016 934 A2-CT48 Orconectes virilis Live 44 90 31 Salmon
A2-CT53-CR-01 10/5/2016 1003 A2-CT53 Orconectes virilis Live 51 107 47 Salmon
A2-CT54-CR-01 10/5/2016 1012 A2-CT54 Orconectes virilis Live 51 103 42 Salmon
A2-CT54-CR-02 10/5/2016 1012 A2-CT54 Orconectes virilis Live 50 107 38 Salmon
A2-CT55-CR-01 10/5/2016 1020 A2-CT55 Orconectes virilis Live 53 111 42 Salmon
A2-CT56-CR-01 10/5/2016 1025 A2-CT56 Orconectes virilis Live 47 98 26 Salmon
A2-CT56-CR-02 10/5/2016 1025 A2-CT56 Orconectes virilis Live 47 95 31 Salmon
A2-CT58-CR-01 10/5/2016 1039 A2-CT58 Orconectes virilis Live 64 129 89 Salmon
A2-CT62-CR-01 10/5/2016 1058 A2-CT62 Orconectes virilis Live 50 104 34 Salmon
A3-CT36-CR-01 9/11/2016 0841 A3-CT36 Orconectes virilis Live 63 121 55 Salmon
A3-CT36-CR-02 9/11/2016 0841 A3-CT36 Orconectes virilis Live 52 104 40 Salmon
A3-CT37-CR-01 9/12/2016 1348 A3-CT37 Orconectes virilis Live 25 56 4 Salmon
A3-CT39-CR-01 9/11/2016 0855 A3-CT39 Orconectes virilis Live 35 74 19 Salmon
A3-CT45-CR-01 9/12/2016 1117 A3-CT45 Orconectes virilis Live 32 67 8 Salmon
A3-CT45-CR-02 9/12/2016 1117 A3-CT45 Orconectes virilis Live 23 55 5 Salmon
A3-CT46-CR-01 9/11/2016 0927 A3-CT46 Orconectes virilis Live 44 83 23 Salmon
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A3-CT46-CR-02 9/12/2016 1128 A3-CT46 Orconectes virilis Live 45 94 24 Salmon
A3-CT46-CR-03 9/12/2016 1128 A3-CT46 Orconectes virilis Live 43 93 23 Salmon
A3-CT47-CR-01 9/11/2016 0933 A3-CT47 Orconectes virilis Live 20 41 2 Salmon
A3-CT48-CR-01 9/12/2016 1142 A3-CT48 Orconectes virilis Live 42 84 19 Salmon
A3-CT48-CR-02 9/12/2016 1142 A3-CT48 Orconectes virilis Live 16 34 1 Salmon
A3-CT49-CR-01 9/12/2016 1145 A3-CT49 Orconectes virilis Live 26 56 5 Salmon
A3-CT50-CR-01 9/11/2016 0947 A3-CT50 Orconectes virilis Live 37 84 20 Salmon
A3-CT50-CR-02 9/11/2016 0947 A3-CT50 Orconectes virilis Live 47 92 29 Salmon
A3-CT50-CR-03 9/11/2016 0947 A3-CT50 Orconectes virilis Live 45 88 28 Salmon
A3-CT52-CR-01 9/11/2016 1002 A3-CT52 Orconectes virilis Live 54 111 46 Salmon
A3-CT53-CR-01 9/12/2016 1218 A3-CT53 Orconectes virilis Live 23 49 3 Salmon
A3-CT58-CR-01 9/11/2016 1027 A3-CT58 Orconectes virilis Live 35 76 15 Salmon
A3-CT58-CR-02 9/11/2016 1027 A3-CT58 Orconectes virilis Live 30 65 7 Salmon
A3-CT60-CR-01 9/11/2016 1036 A3-CT60 Orconectes virilis Live 31 66 9 Salmon
A3-CT62-CR-01 9/12/2016 1105 A3-CT62 Orconectes virilis Live 47 101 30 Salmon
A3-CT63-CR-01 9/12/2016 1114 A3-CT63 Orconectes virilis Live 26 56 4 Salmon
A4-CT31-CR-01 9/8/2016 0929 A4-CT31 Orconectes virilis Live 42 87 25 Salmon
A4-CT31-CR-02 9/8/2016 0935 A4-CT31 Orconectes virilis Live 42 83 20 Salmon
A4-CT31-CR-03 9/8/2016 0941 A4-CT31 Orconectes virilis Live 52 104 35 Salmon
A4-CT31-CR-04 9/8/2016 0943 A4-CT31 Orconectes virilis Live 32 84 23 Salmon
A4-CT31-CR-05 9/8/2016 0947 A4-CT31 Orconectes virilis Live 42 84 25 Salmon
A4-CT31-CR-06 9/8/2016 0949 A4-CT31 Orconectes virilis Live 42 83 20 Salmon
A4-CT31-CR-07 9/8/2016 0952 A4-CT31 Orconectes virilis Live 42 84 25 Salmon
A4-CT34-CR-01 9/8/2016 0958 A4-CT34 Orconectes virilis Live 42 94 26 Salmon
A4-CT34-CR-02 9/8/2016 1001 A4-CT34 Orconectes virilis Live 42 94 27 Salmon
A4-CT34-CR-03 9/8/2016 1007 A4-CT34 Orconectes virilis Live 42 94 24 Salmon
A4-CT34-CR-04 9/8/2016 1009 A4-CT34 Orconectes virilis Live 52 107 45 Salmon
A4-CT34-CR-05 9/8/2016 1012 A4-CT34 Orconectes virilis Live 42 94 25 Salmon
A4-CT34-CR-06 9/8/2016 1014 A4-CT34 Orconectes virilis Live 42 94 30 Salmon
A4-CT34-CR-07 9/8/2016 1016 A4-CT34 Orconectes virilis Live 42 94 25 Salmon
A4-CT34-CR-08 9/8/2016 1018 A4-CT34 Orconectes virilis Live 42 83 26 Salmon
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A4-CT34-CR-09 9/8/2016 1021 A4-CT34 Orconectes virilis Live 52 104 47 Salmon
A4-CT34-CR-10 9/8/2016 1024 A4-CT34 Orconectes virilis Live 52 94 41 Salmon
A4-CT35-CR-01 9/8/2016 1139 A4-CT35 Orconectes virilis Live 32 73 15 Salmon
A4-CT35-CR-02 9/8/2016 1144 A4-CT35 Orconectes virilis Live 52 104 42 Salmon
A4-CT35-CR-03 9/8/2016 1147 A4-CT35 Orconectes virilis Live 52 105 52 Salmon
A4-CT35-CR-04 9/8/2016 1150 A4-CT35 Orconectes virilis Live 42 94 27 Salmon
A4-CT35-CR-05 9/8/2016 1154 A4-CT35 Orconectes virilis Live 52 94 38 Salmon
A4-CT35-CR-06 9/8/2016 1158 A4-CT35 Orconectes virilis Live 43 87 21 Salmon
A4-CT35-CR-07 9/8/2016 1201 A4-CT35 Orconectes virilis Live 43 91 30 Salmon
A4-CT36-CR-01 9/8/2016 1208 A4-CT36 Orconectes virilis Live 44 88 26 Salmon
A4-CT36-CR-02 9/8/2016 1212 A4-CT36 Orconectes virilis Live 43 90 23 Salmon
A4-CT36-CR-03 9/8/2016 1219 A4-CT36 Orconectes virilis Live 47 91 32 Salmon
A4-CT36-CR-04 9/8/2016 1222 A4-CT36 Orconectes virilis Live 45 91 26 Salmon
SR-CT32-CR-01 9/19/2016 943 SR-CT32 Orconectes virilis Live 43 85 23 Salmon
SR-CT41-CR-01 9/19/2016 1016 SR-CT41 Orconectes virilis Live 54 110 42 Salmon
SR-CT41-CR-02 9/19/2016 1016 SR-CT41 Orconectes virilis Live 43 90 22 Salmon
SR-CT41-CR-03 9/19/2016 1016 SR-CT41 Orconectes virilis Live 33 72 10 Salmon
SR-CT44-CR-01 9/19/2016 1032 SR-CT44 Orconectes virilis Live 54 114 53 Salmon
SR-CT47-CR-01 9/19/2016 1052 SR-CT47 Orconectes virilis Live 53 102 46 Salmon
SR-CT50-CR-01 9/19/2016 1113 SR-CT50 Pacifastacus leniusculus Live 35 71 18 Salmon
SR-CT51-CR-01 9/19/2016 1114 SR-CT51 Orconectes virilis Live 56 110 56 Salmon
SR-CT51-CR-02 9/19/2016 1114 SR-CT51 Orconectes virilis Live 51 104 40 Salmon
SR-CT55-CR-01 9/20/2016 1127 SR-CT-55 Pacifastacus leniusculus Live 34 73 18 Salmon
SR-CT62-CR-01 9/19/2016 1235 SR-CT62 Pacifastacus leniusculus Live 42 83 29 Salmon
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ID

Begin Sample 
Date Live Dead

Total 
Crayfish Species

Trap 
Count

Trap 
Count

Trap 
Count

Total Trap Night 
(Count)

A1 13‐Sep 14‐Sep 15‐Sep

A1-CT31 9/13/2016 0 0 0 1 1 1 3

A1-CT32 9/13/2016 0 0 0 1 1 1 3

A1-CT33 9/13/2016 0 0 0 1 1 1 3

A1-CT33 9/13/2016 0 0 0 1 1 1 3

A1-CT34 9/13/2016 0 0 0 1 1 1 3

A1-CT35 9/13/2016 0 0 0 1 1 1 3

A1-CT36 9/13/2016 0 0 0 1 1 1 3

A1-CT37 9/13/2016 0 0 0 1 1 1 3

A1-CT38 9/13/2016 0 0 0 1 1 1 3

A1-CT39 9/13/2016 0 0 0 1 1 1 3

A1-CT40 9/13/2016 0 0 0 1 1 1 3

A1-CT41 9/13/2016 0 0 0 1 1 1 3

A1-CT42 9/13/2016 0 0 0 1 1 1 3

A1-CT43 9/13/2016 0 0 0 1 1 1 3

A1-CT44 9/13/2016 0 0 0 1 0 0 1

A1-CT45 9/13/2016 0 0 0 1 1 1 3

A1-CT46 9/13/2016 0 0 0 1 1 1 3

A1-CT47 9/13/2016 0 0 0 1 1 1 3

A1-CT48 9/13/2016 0 0 0 1 1 1 3

A1-CT49 9/13/2016 0 0 0 1 1 1 3

A1-CT50 9/13/2016 0 0 0 1 1 1 3

A1-CT51 9/13/2016 0 0 0 1 1 1 3

A1-CT52 9/13/2016 0 0 0 1 1 1 3

A1-CT53 9/13/2016 0 0 0 1 1 1 3

A1-CT54 9/13/2016 0 0 0 1 1 1 3

A1-CT55 9/13/2016 0 0 0 1 1 1 3

A1-CT56 9/13/2016 0 0 0 1 1 1 3

A1-CT57 9/13/2016 0 0 0 1 1 1 3

A1-CT58 9/13/2016 0 0 0 1 1 1 3



CRAYFISH Teck American Inc

Macroinvertebrate Tissue Study

Fall 2016

Location 
ID

Begin Sample 
Date Live Dead

Total 
Crayfish Species

Trap 
Count

Trap 
Count

Trap 
Count

Total Trap Night 
(Count)

A1-CT59 9/13/2016 0 0 0 1 1 1 3

A1-CT60 9/13/2016 0 0 0 1 1 1 3

A1-CT61 N/A 1 0 1 Orconectes virilis N/A N/A N/A 0

A1-CT62 9/15/2016 0 0 0 0 0 1 1

A1-CT63 9/15/2016 0 0 0 0 0 1 1

A1-CT64 9/15/2016 0 0 0 0 0 1 1

A1-CT65 9/15/2016 0 0 0 0 0 1 1

Subtotal 1 0 1 31 30 34 94

A2 4‐Oct
A2‐CT31 10/4/2016 3 0 3 Orconectes virilis 1 1
A2‐CT32 10/4/2016 1 0 1 Orconectes virilis 1 1
A2‐CT33 10/4/2016 0 0 0 1 1
A2‐CT34 10/4/2016 1 0 1 Orconectes virilis 1 1
A2‐CT35 10/4/2016 1 0 1 Orconectes virilis 1 1
A2‐CT36 10/4/2016 0 0 0 1 1
A2‐CT37 10/4/2016 0 0 0 1 1
A2‐CT38 10/4/2016 0 0 0 1 1
A2‐CT39 10/4/2016 0 0 0 1 1
A2‐CT40 10/4/2016 1 0 1 Orconectes virilis 1 1
A2‐CT41 10/4/2016 0 0 0 1 1
A2‐CT42 10/4/2016 0 0 0 1 1
A2‐CT43 10/4/2016 0 0 0 1 1
A2‐CT44 10/4/2016 0 0 0 1 1

A2‐CT45 10/4/2016 4 0 4

3 Pacifastacus 
leniusculus, 1 Orconectes 

virilis 1 1
A2‐CT46 10/4/2016 1 0 1 Orconectes virilis 1 1
A2‐CT47 10/4/2016 0 0 0 1 1



CRAYFISH Teck American Inc

Macroinvertebrate Tissue Study

Fall 2016

Location 
ID

Begin Sample 
Date Live Dead

Total 
Crayfish Species

Trap 
Count

Trap 
Count

Trap 
Count

Total Trap Night 
(Count)

A2‐CT48 10/4/2016 3 0 3 Orconectes virilis 1 1
A2‐CT49 10/4/2016 0 0 0 1 1
A2‐CT50 10/4/2016 0 0 0 1 1
A2‐CT51 10/4/2016 0 0 0 1 1
A2‐CT52 10/4/2016 0 0 0 1 1
A2‐CT53 10/4/2016 1 0 1 Orconectes virilis 1 1
A2‐CT54 10/4/2016 2 0 2 Orconectes virilis 1 1
A2‐CT55 10/4/2016 1 0 1 Orconectes virilis 1 1
A2‐CT56 10/4/2016 2 0 2 Orconectes virilis 1 1
A2‐CT57 10/4/2016 0 0 0 1 1
A2‐CT58 10/4/2016 1 0 1 Orconectes virilis 1 1
A2‐CT59 10/4/2016 0 0 0 1 1
A2‐CT60 10/4/2016 0 0 0 1 1
A2‐CT61 10/4/2016 0 0 0 1 1
A2‐CT62 10/4/2016 1 0 1 Orconectes virilis 1 1
A2‐CT63 10/4/2016 0 0 0 1 1

Subtotal 23 0 23 33 0 0 33

A3 10‐Sep 11‐Sep
A3‐CT31 9/10/2016 0 0 0 1 1 2
A3‐CT32 9/10/2016 0 0 0 1 1 2
A3‐CT33 9/10/2016 0 0 0 1 1 2
A3‐CT34 9/10/2016 0 0 0 1 1 2
A3‐CT35 9/10/2016 0 0 0 1 1 2
A3‐CT36 9/10/2016 2 0 2 Orconectes virilis 1 1 2
A3‐CT37 9/10/2016 1 0 1 Orconectes virilis 1 1 2
A3‐CT38 9/10/2016 0 0 0 1 1 2
A3‐CT39 9/10/2016 1 0 1 Orconectes virilis 1 1 2
A3‐CT40 9/10/2016 0 0 0 1 1 2
A3‐CT41 9/10/2016 0 0 0 1 0 1



CRAYFISH Teck American Inc

Macroinvertebrate Tissue Study

Fall 2016

Location 
ID

Begin Sample 
Date Live Dead

Total 
Crayfish Species

Trap 
Count

Trap 
Count

Trap 
Count

Total Trap Night 
(Count)

A3‐CT42 9/10/2016 0 0 0 1 0 1
A3‐CT43 9/10/2016 0 0 0 1 1 2
A3‐CT44 9/10/2016 0 0 0 1 0 1
A3‐CT45 9/10/2016 2 0 2 Orconectes virilis 1 1 2
A3‐CT46 9/10/2016 3 0 3 Orconectes virilis 1 1 2
A3‐CT47 9/10/2016 1 0 1 Orconectes virilis 1 1 2
A3‐CT48 9/10/2016 2 0 2 Orconectes virilis 1 1 2
A3‐CT49 9/10/2016 1 0 1 Orconectes virilis 1 1 2
A3‐CT50 9/10/2016 3 0 3 Orconectes virilis 1 1 2
A3‐CT51 9/10/2016 0 0 0 1 1 2
A3‐CT52 9/10/2016 1 0 1 Orconectes virilis 1 1 2
A3‐CT53 9/10/2016 1 0 1 Orconectes virilis 1 1 2
A3‐CT54 9/10/2016 0 0 0 1 1 2
A3‐CT55 9/10/2016 0 0 0 1 1 2
A3‐CT56 9/10/2016 0 0 0 1 1 2
A3‐CT57 9/10/2016 0 0 0 1 1 2
A3‐CT58 9/10/2016 2 0 2 Orconectes virilis 1 1 2
A3‐CT59 9/10/2016 0 0 0 1 1 2
A3‐CT60 9/10/2016 1 0 1 Orconectes virilis 1 1 2
A3‐CT61 9/11/2016 0 0 0 0 1 1
A3‐CT62 9/11/2016 1 0 1 Orconectes virilis 0 1 1
A3‐CT63 9/11/2016 1 0 1 Orconectes virilis 0 1 1

Subtotal 23 0 23 30 30 0 60

A4 7‐Sep 8‐Sep
A4‐CT31 9/7/2016 7 0 7 Orconectes virilis 1 0 1
A4‐CT32 9/7/2016 0 0 0 1 0 1
A4‐CT33 9/7/2016 0 0 0 1 0 1
A4‐CT34 9/7/2016 10 0 10 Orconectes virilis 1 0 1
A4‐CT35 9/7/2016 7 0 7 Orconectes virilis 1 0 1



CRAYFISH Teck American Inc

Macroinvertebrate Tissue Study

Fall 2016

Location 
ID

Begin Sample 
Date Live Dead

Total 
Crayfish Species

Trap 
Count

Trap 
Count

Trap 
Count

Total Trap Night 
(Count)

A4‐CT36 9/7/2016 4 0 4 Orconectes virilis 1 0 1
A4‐CT37 9/7/2016 0 0 0 1 0 1
A4‐CT38 9/7/2016 0 0 0 1 0 1
A4‐CT39 9/7/2016 0 0 0 1 0 1
A4‐CT40 9/7/2016 0 0 0 1 0 1
A4‐CT41 9/7/2016 0 0 0 1 0 1
A4‐CT42 9/7/2016 0 0 0 1 0 1
A4‐CT43 9/7/2016 0 0 0 1 0 1
A4‐CT44 9/7/2016 0 0 0 1 0 1
A4‐CT45 9/7/2016 0 0 0 1 1 2
A4‐CT46 9/7/2016 0 0 0 1 1 2
A4‐CT47 9/7/2016 0 0 0 1 1 2
A4‐CT48 9/7/2016 0 0 0 1 1 2
A4‐CT49 9/7/2016 0 0 0 1 1 2
A4‐CT50 9/7/2016 0 0 0 1 1 2
A4‐CT51 9/7/2016 0 0 0 1 1 2
A4‐CT52 9/7/2016 0 0 0 1 0 1
A4‐CT53 9/7/2016 0 0 0 1 0 1
A4‐CT54 9/7/2016 0 0 0 1 0 1
A4‐CT55 9/7/2016 0 0 0 1 0 1
A4‐CT56 9/7/2016 0 0 0 1 0 1
A4‐CT57 9/7/2016 0 0 0 1 0 1
A4‐CT58 9/7/2016 0 0 0 1 0 1
A4‐CT59 9/7/2016 0 0 0 1 0 1
A4‐CT60 9/7/2016 0 0 0 1 0 1
A4‐CT61 9/7/2016 0 0 0 1 0 1

Subtotal 28 0 28 31 7 0 38



CRAYFISH Teck American Inc

Macroinvertebrate Tissue Study

Fall 2016

Location 
ID

Begin Sample 
Date Live Dead

Total 
Crayfish Species

Trap 
Count

Trap 
Count

Trap 
Count

Total Trap Night 
(Count)

SANPOIL RIVER 18‐Sep 19‐Sep
SR‐CT31 9/18/2016 0 0 0 1 1 2
SR‐CT32 9/18/2016 1 0 1 Orconectes virilis 1 1 2
SR‐CT33 9/18/2016 0 0 0 1 1 2
SR‐CT34 9/18/2016 0 0 0 1 0 1
SR‐CT35 9/18/2016 0 0 0 1 1 2
SR‐CT36 9/18/2016 0 0 0 1 1 2
SR‐CT37 9/18/2016 0 0 0 1 1 2
SR‐CT38 9/18/2016 0 0 0 1 1 2
SR‐CT39 9/18/2016 0 0 0 1 1 2
SR‐CT40 9/18/2016 0 0 0 1 1 2
SR‐CT41 9/18/2016 3 0 3 Orconectes virilis 1 1 2
SR‐CT42 9/18/2016 0 0 0 1 1 2
SR‐CT43 9/18/2016 0 0 0 1 1 2
SR‐CT44 9/18/2016 1 0 1 Orconectes virilis 1 1 2
SR‐CT45 9/18/2016 0 0 0 1 1 2
SR‐CT46 9/18/2016 0 0 0 1 1 2
SR‐CT47 9/18/2016 1 0 1 Orconectes virilis 1 1 2
SR‐CT48 9/18/2016 0 0 0 1 1 2
SR‐CT49 9/18/2016 0 0 0 1 1 2
SR‐CT50 9/18/2016 1 0 1 Pacifastacus leniusculus 1 1 2
SR‐CT51 9/18/2016 2 0 2 Orconectes virilis 1 1 2
SR‐CT52 9/18/2016 0 0 0 1 1 2
SR‐CT53 9/18/2016 0 0 0 1 1 2
SR‐CT54 9/18/2016 0 0 0 1 1 2
SR‐CT55 9/18/2016 1 0 1 Pacifastacus leniusculus 1 1 2
SR‐CT56 9/18/2016 0 0 0 1 1 2
SR‐CT57 9/18/2016 0 0 0 1 1 2
SR‐CT58 9/18/2016 0 0 0 1 1 2
SR‐CT59 9/18/2016 0 0 0 1 1 2



CRAYFISH Teck American Inc

Macroinvertebrate Tissue Study

Fall 2016

Location 
ID

Begin Sample 
Date Live Dead

Total 
Crayfish Species

Trap 
Count

Trap 
Count

Trap 
Count

Total Trap Night 
(Count)

SR‐CT60 9/18/2016 0 0 0 1 1 2
SR‐CT61 9/18/2016 0 0 0 1 1 2
SR‐CT62 9/18/2016 1 0 1 Pacifastacus leniusculus 1 1 2
SR‐CT63 9/18/2016 0 0 0 1 1 2

Subtotal 11 0 11 33 32 0 65



MUSSELS Teck American Inc

Macroinvertebrate Tissue Study

Fall 2016

Location ID Sample Date

Transect Length (m) - 
Calculated as a straight 
line between beginning 

and end points Live Dead Species Remarks
A1‐MB31 9/13/2016 145 0 0
A1‐MB32 9/13/2016 125 0 0
A1‐MB33 9/14/2016 156 0 0
A1‐MB34 9/14/2016 140 0 0
A1‐MB35 9/14/2016 12 0 0
A1‐MB36 9/14/2016 149 0 0
A1‐MB37 9/15/2016 84 0 0
A1‐MB38 9/15/2016 158 0 0
A1‐MB39 9/15/2016 145 0 0
A1‐MB40 9/15/2016 67 0 0
A1‐MB41 9/16/2016 161 0 0
A1‐MB42 9/16/2016 154 0 0
SR‐MB31 9/18/2016 122 0 0
SR‐MB32 9/18/2016 132 0 0
SR‐MB33 9/18/2016 132 0 0
SR‐MB34 9/18/2016 129 1 0 Margaritifera falcata
SR‐MB34 9/20/2016 129 14 0 Margaritifera falcata
SR‐MB35 9/18/2016 131 2 0 Margaritifera falcata
SR‐MB36 9/18/2016 30 2 0 Margaritifera falcata
SR‐MB37 9/19/2016 134 0 0
SR‐MB38 9/19/2016 144 2 0 Margaritifera falcata
SR‐MB39 9/19/2016 127 0 0
SR‐MB40 9/19/2016 73 0 0
SR‐MB41 9/19/2016 70 1 0 Margaritifera falcata
SR‐MB42 9/19/2016 126 1 0 Margaritifera falcata
A1‐MB43 9/28/2016 n/a 20 0 Anodonta sp. A1‐Dive 1
A3‐MB14 9/29/2016 n/a 22 0 Anodonta sp. A3‐Dive 1 and A3‐Dive 2
A4‐MB18 9/30/2016 n/a 15 0 Anodonta sp. A4‐Dive 1



MUSSELS Teck American Inc

Macroinvertebrate Tissue Study

Fall 2016

Location ID Sample Date

Transect Length (m) - 
Calculated as a straight 
line between beginning 

and end points Live Dead Species Remarks
A4‐MB19 9/30/2016 n/a 15 0 Anodonta sp. A4‐Dive 2
A5‐MB21 10/2/2016 n/a 18 0 Anodonta sp. A5‐Dive 1
A5‐MB22 10/2/2016 n/a 6 0 Anodonta sp. A5‐Dive 2
A5‐MB23 10/2/2016 n/a 2 0 Anodonta sp. A5‐Dive 3
A5‐MB24 10/2/2016 n/a 10 0 Anodonta sp. A5‐Dive 4
A6‐MB11 10/1/2016 n/a 21 0 Anodonta sp. A6‐Dive 1
A6‐MB12 10/1/2016 n/a 4 0 Anodonta sp. A6‐Dive 2
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DIVE REPORT – October 24, 2016

From: Rob Pedersen, Deputy Unit Diving Officer, project divemaster

Through: Sean Sheldrake, Unit Diving Officer

Dates of dive: September 28 – October 2, 2016

To: Mark Filippini, Unit Manager, Environmental Services Unit, OERA
David Allnut, Director, OERA

Project:   Mussel Collection for Upper Columbia River Risk Assessments
Requested by: ECL – Dustan Bott
-------------------------------------------
Site Acct code: 1TR2B 303DD2 10NZBB00 Removal o/s
Local Waterbody: North of Northport (vic. Dead Man’s Eddy) downstream to near mouth of Sanpoil River
General Location: Approx. 48.9495° N Lat; -117.4105° W Long. to 47.9076° N Lat; -118.3413° W Long.

-------------------------------------------

Scientific Diving Purpose : The EPA R10 Dive Unit assisted the Office of Environmental Cleanup in data 
collection within the Upper Columbia River (UCR).

Detailed Scientific Objectives: Divers were needed to visually identify target macroinvertebrates (fresh water 
mussels, and in some cases, crayfish).  Insufficient mussels (body mass) were collected by non-divers in the 
spring of 2016 from exposed areas during the spring draw down of Lake Roosevelt. Divers followed collection 
procedures to obtain live mussels from targeted sites and directly passed off each dive’s collection to the Cultural 
Observer on board the contractor’s support vessel. The mussels will be analyzed for human health and ecological 
risk assessment.

Teck contractors (AECOM, Gravity, and Columbia Navigation) directly supported EPA’s Dive Unit.  The 
contractors had been working on the UCR since April and had a wealth of knowledge about the river.  The 
contractors had performed reconnaissance for mussels at the targeted areas using a towed underwater sled with a 
camera.  Using this information, determinations were made on mussel presence and proposed search patterns for 
the divers. 

The dives were planned for September 28 through October 7th.  The work was completed on October 2nd.

Each morning began with a discussion of the objectives and a safety briefing.  Columbia Navigation’s boat or the 
Gravity vessel led us to the site.  Gravity’s research vessel, the Tieton dropped two anchors at the targeted site; the 
EPA dive platform, the Wooldive, tied up to the Tieton to conduct the dives; Columbia Navigation’s boat stayed 
downstream to pick up staff that may fall overboard and to fend off curious boaters.

The Tieton deployed a down line for the divers off their stern davit.  At the completion of each dive, the goodie 
bag of mussels collected by the diver was handed to the Cultural Observer at the stern of the Tieton.  Completion 
was determined by: 1) mussel count was met; and 2) adequate biomass was acquired.  Dives continued until 
enough mussels of adequate size were collected from each target area.

Each day there was a complete pre-dive checklist completed before each diver entered the water.  RRau, 
KLeefers, and BRichmond had not dove tethered dive mode for over three months; refresher drills included 
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finding the pony tank valve, tether line management, and diving tethered in current in Area 1 (facing up current, 
ascent/descent by body position).

Dive Details:
28 September – From the Northport boat launch, guided through hazards in the free flowing portion of the 
Columbia River above Northport to Area 1 (a left bank cove near Deadman’s Eddy).  RPedersen dove this 
shallow area with a cobble bottom and collected 31 mussels (met collection target); RRau on tether dive mode 
refresher dive and looking for crayfish (contractors trapping for crayfish was unsuccessful); KLeefers on tether 
dive mode refresher dive and looking for crayfish; BRichmond tether dive mode refresher dive and looking for 
crayfish.  When AECOM finished processing mussels the three boats returned to the Northport boat launch.

29 September – From the Kettle Falls boat launch, the team worked the targeted section of Area 3.  Dove the 
submerged area of the historic Kettle Falls rapids; KLeefers collected 23 mussels in approximately 60’ of water 
with marginal visibility, and easily kicked-up silty bottom; RPedersen collected 9 mussels which met the targets;
RRau on a training dive to 70’; BRichmond on a training dive (ear problems on down line, aborted dive).

30 September – Met at Gifford boat launch and deployed to Area 4 (2 sections Inchelium and Bissel Island).  
RRau collected 40 mussels at Inchelium (poor visibility, no current); transited to Bissel Island; RPedersen 
collected 15 mussels.  With collection targets met, KLeefers and BRichmond conducted training dives.

1 October – From the boat launch near Grand Coulee, we traveled to Area 6, north of the Sanpoil River 
confluence.  Very few signs of mussels were found here during recon.  KLeefers collected approximately 20 
mussels, RPedersen collected 13 more, meeting the targets.  RRau and BRichmond performed training dives.

2 October – From Fort Spokane NP launch, we dove at two sites in Area 5 near the left bank (Spokane Tribal 
area).  Very few signs of mussels were found here during recon.  In Abraham Bay, RPedersen collected 18 
mussels in 30 minutes, RRau found six more in 28 minutes.  Transit to cove area to north, KLeefers obtained two 
mussels in 33 minutes.  Back at Abraham Bay, BRichmond collected 12 mussels meeting the targets.

------------------------------------------
Personnel: 
Divers: RR, BR, KL, RP
Boat Operators: BR
Other Field Support Personnel: AECOM, Gravity, Columbia Navigation, and Teck staff.

Hazards and Hazard Management:

-Diver awareness to prevent entanglement in sunken branches/root balls, and rock outcroppings (especially in 
Area 3, Kettle Falls).  
-Tether line management and orientation to the current in the upper river sections.
-Boat operators’ communication and coordination for securing anchor on site and when the diver is in the water.

Exposures: Mud/silt.

Diver /Equipment Issues:

BRichmond had an ear squeeze issue on the second day; resolved by day three.
AGA 17 second stage protective ring broke on the third day; replaced AGA.
An AGA whip started failing and leaking air at the distal end on the last day (KLeefers dive); replaced whip.
BRicmond’s suit was leaking near the inflator valve on all days.

First Aid or other Supplies Expended: Full face mask sanitizing wipes.
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Decontamination:  Potable water rinse on tether line when silted up.

Follow-up to Issues (diver initials then task):
1. Tanks in for fills (BR); to Seattle UWS – RR (done), need retrieval.
2. Replace AGA 17 protective ring – CS to inspect.
3. Replace AGA whip in DM kit 2/2 – SS completed this.
4. Download and organize pictures – RR (done).
5. Clean and leave AGA to dry (RP – done) – reassemble and test (KL with Rob mentoring) (done).
6. Take suit in for repair – BR.

Dive Summaries:

Note – purple highlighting is an artifact of the table set-up and can be ignored here.
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Photos: Upriver from Northport, the Tieton.

Tieton placing anchors in Area 1.
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Wooldive tied up to the Tieton. Kris Leefers tending, Rob Rau standby diver, Brent Richmond diving; 
picture by Rob Pedersen.

Wooldive following Columbia Navigation.
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Ascending diver, Kris Leefers – tether in left hand, down line in right hand. Photo by Brent Richmond.

Cultural Observer taking the goddie bag of mussels from the diver, Kris Leefers.
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Preparing diver Rob Pedersen, Rob Rau standby, Brent Richmond tending, photo by Kris Leefers.

Area 1 cobble bottom with mussels (middle of frame with some white staining on shell).
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Area 3, the submerged Kettle Falls.

Historic Kettle Falls.
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Mussels in a silt deposit – submerged Kettle Falls.

Area 4 mussel harvesting in easily kicked-up silt.

Mussel harvest in Area 4.
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Diver’s mask-mounted GoPro camera shows the light blue down line off the Tieton.

Cultural Observer just after taking the goddie bag of mussels from the diver (diver hand on the ladder).
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Processing mussels on the Tieton.
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Another morning start – calling the recompression chamber pre-dive – Rob Pedersen and Kris Leefers.

Final lesson – how to stow a 300’ tether! Thank you Brent Richmond!
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PROTOCOL MODIFICATION FORM 

Project Name: UCR Macroinvertebrate Tissue Study (Fall 2016) 

Field Modification Number:    1        

Material to be Sampled: Crayfish 

 

Standard Procedure for Field Collection and Laboratory Analysis (cite reference): 

Crayfish traps will be checked twice daily (Section A4.4.3 of QAPP Addendum). 

 

Reason for Change in Field Procedure or Analysis Variation: 

The field crew did not have adequate time to check 30 crayfish traps twice daily and complete additional 

required tasks such as crayfish processing and underwater camera reconnaissance.  

 

 

Variation from Field or Analytical Procedure: 

Crayfish traps were checked once daily at the following locations and dates: 

 A1 on 9-14-15  

 A1 on 9-15-16  

 A3 on 9-11-16  

 Sanpoil River on 9-19-16 

 

Special Equipment, Materials or Personnel Required: 

None.  

  

Initiator Name: Jennifer Pretare     Date: 9-11-16 

Project Manager: Jennifer Pretare    Date: 9-19-16 

QA Manager:       Date:  

 



PROTOCOL MODIFICATION FORM 

Project Name: UCR Macroinvertebrate Tissue Study (Fall 2016) 

Field Modification Number:    2        

Material to be Sampled: Crayfish 

 

Standard Procedure for Field Collection and Laboratory Analysis (cite reference): 

Crayfish traps will be checked twice daily (Section A4.4.3 of QAPP Addendum). 

 

Reason for Change in Field Procedure or Analysis Variation: 

The field crew has to stop work early on September 8, 2016 due to unsafe work conditions (high wind).  

Seven traps in A4 were left for 2 overnight soaking periods rather than one.  

 

 

Variation from Field or Analytical Procedure: 

Crayfish traps were left for 2 overnight soaking periods at the following locations on September 8, 2016: 

 A4‐CT45, A4‐CT46, A4‐CT‐47, A4‐CT48, A4‐CT49, A4‐CT50, AND A4‐CT51  

Special Equipment, Materials or Personnel Required: 

None.  

   

Initiator Name:  Jennifer Pretare         Date: 9‐9‐16 

Project Manager: Jennifer Pretare        Date: 9‐19‐16 

QA Manager:              Date:  

 



PROTOCOL MODIFICATION FORM 

Project Name: UCR Macroinvertebrate Tissue Study (Fall 2016) Field Modification Number:       3     

Material to be Sampled: Mussels and crayfish 

 

Standard Procedure for Field Collection and Laboratory Analysis (cite reference): 

SOP7 – Sample Packaging and Shipping. Use cardboard boxes and Styrofoam coolers for shipping 

samples on dry ice.  

 

Reason for Change in Field Procedure or Analysis Variation: 

 Lab felt that plastic coolers would be a sturdier shipping container 

 

Variation from Field or Analytical Procedure: 

 Plastic coolers packaged to not be airtight, instead of using boxes and Styrofoam inserts. 

 

Special Equipment, Materials or Personnel Required: 

 

  

   

Initiator Name: ALS Laboratory          Date: 4‐28‐16 

Project Manager: Jennifer Pretare        Date: 9‐6‐16 

QA Manager:              Date:  

 

 



PROTOCOL MODIFICATION FORM 

Project Name: UCR Macroinvertebrate Tissue Study (Fall 2016)   Field Modification Number:    4        

Material to be Sampled: Crayfish 

 

Standard Procedure for Field Collection and Laboratory Analysis (cite reference): 

Take a picture of each location, SOP9 

 

Reason for Change in Field Procedure or Analysis Variation: 

Inadvertently did not take a picture of location A1‐CT60. 

  

 

Variation from Field or Analytical Procedure: 

No picture recorded for A1‐CT60.   

 

Special Equipment, Materials or Personnel Required: 

None.  

   

Initiator Name:  Jennifer Pretare         Date: 10‐1‐16 

Project Manager: Jennifer Pretare        Date: 11‐4‐16 

QA Manager:              Date:  

 

 



PROTOCOL MODIFICATION FORM 

Project Name: UCR Macroinvertebrate Tissue Study (Fall 2016)  Field Modification Number:    5        

Material to be Sampled: Crayfish 

 

Standard Procedure for Field Collection and Laboratory Analysis (cite reference): 

Take a picture of each location, SOP4 

 

Reason for Change in Field Procedure or Analysis Variation: 

Crayfish A1-CT61-CR-01 was collected by hand during a mussel beach survey, therefore no crayfish trap 
location photo was taken. 

  

 

Variation from Field or Analytical Procedure: 

No picture recorded for location A1-CT61 (there is a picture for sample A1-CT61-CR-01).  

 

Special Equipment, Materials or Personnel Required: 

None.  

  

Initiator Name: Jennifer Pretare     Date: 10-1-16 

Project Manager: Jennifer Pretare    Date: 11-4-16 

QA Manager:       Date:  
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1317 South 13th Avenue

Kelso, WA  98626

The estimated completion date for this work is:  10/16/16

Samples for analysis have been received by ALS Environmental on 9/15/16 and assigned our Service Request number K1610941.  Please verify the following 

information and notify me of any corrections as soon as possible.

Confirmation of Sample Receipt

To:

Fax:

Phone:

Email:

From:

Email:

 Jeff Coronado

 Jeff.Coronado@alsglobal.com

 360-577-7222 x3330

 360-636-1068Fax:

Phone:

 Dave Enos

 dave.enos@teck.com

 509-459-4400

 509-623-4505

Report To:

Teck American Incorporated

Dave Enos

501 North Riverpoint Blvd., Suite 300

Spokane, WA   99202

Billing Address:

Teck American Incorporated

Kris McCaig

501 North Riverpoint Blvd., Suite 300

Spokane, WA   99202

Client: 

Project: UCR - 2016 Benthic Invertebrate Tissue Study

Tier: VEDD Required: Yes

Teck American Incorporated

Comments:

Thank you for your business!



A - Test is Authorized P - Test is Authorized for 

Prep Only

C - Test has been CancelledH - Test is On Hold * - Test has assigned QCHP - Test is On Hold 

Pending Input

A
rc

h
iv

e

A
rc

h
iv

e
 -

2
0

C

K1610941-001 A4-CT31-CR-01 Tissue 9/ 8/16 0929 A

K1610941-002 A4-CT31-CR-02 Tissue 9/ 8/16 0935 A

K1610941-003 A4-CT31-CR-03 Tissue 9/ 8/16 0941 A

K1610941-004 A4-CT31-CR-04 Tissue 9/ 8/16 0943 A

K1610941-005 A4-CT31-CR-05 Tissue 9/ 8/16 0947 A

K1610941-006 A4-CT31-CR-06 Tissue 9/ 8/16 0949 A

K1610941-007 A4-CT31-CR-07 Tissue 9/ 8/16 0952 A

K1610941-008 A4-CT34-CR-01 Tissue 9/ 8/16 0958 A

K1610941-009 A4-CT34-CR-02 Tissue 9/ 8/16 1001 A

K1610941-010 A4-CT34-CR-03 Tissue 9/ 8/16 1007 A

K1610941-011 A4-CT34-CR-04 Tissue 9/ 8/16 1009 A

K1610941-012 A4-CT34-CR-05 Tissue 9/ 8/16 1012 A

K1610941-013 A4-CT34-CR-06 Tissue 9/ 8/16 1014 A

K1610941-014 A4-CT34-CR-07 Tissue 9/ 8/16 1016 A



A
rc

h
iv

e

A
rc

h
iv

e
 -

2
0

C

K1610941-015 A4-CT34-CR-08 Tissue 9/ 8/16 1018 A

K1610941-016 A4-CT34-CR-09 Tissue 9/ 8/16 1021 A

K1610941-017 A4-CT34-CR-10 Tissue 9/ 8/16 1024 A

K1610941-018 A4-CT35-CR-01 Tissue 9/ 8/16 1139 A

K1610941-019 A4-CT35-CR-02 Tissue 9/ 8/16 1144 A

K1610941-020 A4-CT35-CR-03 Tissue 9/ 8/16 1147 A

K1610941-021 A4-CT35-CR-04 Tissue 9/ 8/16 1150 A

K1610941-022 A4-CT35-CR-05 Tissue 9/ 8/16 1154 A

K1610941-023 A4-CT35-CR-06 Tissue 9/ 8/16 1158 A

K1610941-024 A4-CT35-CR-07 Tissue 9/ 8/16 1201 A

K1610941-025 A4-CT36-CR-01 Tissue 9/ 8/16 1208 A

K1610941-026 A4-CT36-CR-02 Tissue 9/ 8/16 1212 A

K1610941-027 A4-CT36-CR-03 Tissue 9/ 8/16 1219 A

K1610941-028 A4-CT36-CR-04 Tissue 9/ 8/16 1222 A



A
rc

h
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e
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rc

h
iv

e
 -

2
0

C

K1610941-029 A3-CT36-CR-01 Tissue 9/11/16 0841 A

K1610941-030 A3-CT36-CR-02 Tissue 9/11/16 0841 A

K1610941-031 A3-CT39-CR-01 Tissue 9/11/16 0855 A

K1610941-032 A3-CT46-CR-01 Tissue 9/11/16 0927 A

K1610941-033 A3-CT47-CR-01 Tissue 9/11/16 0933 A

K1610941-034 A3-CT50-CR-01 Tissue 9/11/16 0947 A

K1610941-035 A3-CT50-CR-02 Tissue 9/11/16 0947 A

K1610941-036 A3-CT50-CR-03 Tissue 9/11/16 0947 A

K1610941-037 A3-CT52-CR-01 Tissue 9/11/16 1002 A

K1610941-038 A3-CT58-CR-01 Tissue 9/11/16 1027 A

K1610941-039 A3-CT58-CR-02 Tissue 9/11/16 1027 A

K1610941-040 A3-CT60-CR-01 Tissue 9/11/16 1036 A

K1610941-041 A3-CT62-CR-01 Tissue 9/12/16 1105 A

K1610941-042 A3-CT63-CR-01 Tissue 9/12/16 1114 A
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0

C

K1610941-043 A3-CT45-CR-01 Tissue 9/12/16 1117 A

K1610941-044 A3-CT45-CR-02 Tissue 9/12/16 1117 A

K1610941-045 A3-CT46-CR-02 Tissue 9/12/16 1128 A

K1610941-046 A3-CT46-CR-03 Tissue 9/12/16 1128 A

K1610941-047 A3-CT48-CR-01 Tissue 9/12/16 1142 A

K1610941-048 A3-CT48-CR-02 Tissue 9/12/16 1142 A

K1610941-049 A3-CT49-CR-01 Tissue 9/12/16 1145 A

K1610941-050 A3-CT53-CR-01 Tissue 9/12/16 1218 A

K1610941-051 A3-CT37-CR-01 Tissue 9/12/16 1348 A

Test Comments:

Group Test/Method Samples Comments

Per sample cost for -20C archive for 1 year.1-51Archive/Archive -20CSMO



1317 South 13th Avenue

Kelso, WA  98626

The estimated completion date for this work is:  10/22/16

Samples for analysis have been received by ALS Environmental on 9/22/16 and assigned our Service Request number K1611342.  Please verify the following 

information and notify me of any corrections as soon as possible.

Confirmation of Sample Receipt

To:

Fax:

Phone:

Email:

From:

Email:

 Jeff Coronado

 Jeff.Coronado@alsglobal.com

 360-577-7222 x3330

 360-636-1068Fax:

Phone:

 Dave Enos

 dave.enos@teck.com

 509-459-4400

 509-623-4505

Report To:

Teck American Incorporated

Dave Enos

501 North Riverpoint Blvd., Suite 300

Spokane, WA   99202

Billing Address:

Teck American Incorporated

Dave Enos

501 North Riverpoint Blvd., Suite 300

Spokane, WA   99202

Client: 

Project: UCR - 2016 Benthic Invertebrate Tissue Study*

Tier: VEDD Required: Yes

Teck American Incorporated

Comments:

Thank you for your business!



A - Test is Authorized P - Test is Authorized for 

Prep Only

C - Test has been CancelledH - Test is On Hold * - Test has assigned QCHP - Test is On Hold 

Pending Input

A
rc

h
iv

e

A
rc

h
iv

e
 -

2
0

C

K1611342-001 SR-MB34-MU-01 Tissue 9/18/16 1350 A

K1611342-002 SR-MB35-MU-01 Tissue 9/18/16 1425 A

K1611342-003 SR-MB35-MU-02 Tissue 9/18/16 1428 A

K1611342-004 SR-MB36-MU-01 Tissue 9/18/16 1505 A

K1611342-005 SR-MB36-MU-02 Tissue 9/18/16 1507 A

K1611342-006 SR-MB38-MU-01 Tissue 9/19/16 1010 A

K1611342-007 SR-MB38-MU-02 Tissue 9/19/16 1012 A

K1611342-008 SR-MB41-MU-01 Tissue 9/19/16 1248 A

K1611342-009 SR-MB42-MU-01 Tissue 9/19/16 1330 A

K1611342-010 SR-MB34-MU-02 Tissue 9/20/16 0915 A

K1611342-011 SR-MB34-MU-03 Tissue 9/20/16 0920 A

K1611342-012 SR-MB34-MU-04 Tissue 9/20/16 0921 A

K1611342-013 SR-MB34-MU-05 Tissue 9/20/16 0922 A

K1611342-014 SR-MB34-MU-06 Tissue 9/20/16 0926 A
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K1611342-015 SR-MB34-MU-07 Tissue 9/20/16 0927 A

K1611342-016 SR-MB34-MU-08 Tissue 9/20/16 0929 A

K1611342-017 SR-MB34-MU-09 Tissue 9/20/16 0933 A

K1611342-018 SR-MB34-MU-10 Tissue 9/20/16 1530 A

K1611342-019 SR-MB34-MU-11 Tissue 9/20/16 1532 A

K1611342-020 SR-MB34-MU-12 Tissue 9/20/16 1532 A

K1611342-021 SR-MB34-MU-13 Tissue 9/20/16 1532 A

K1611342-022 SR-MB34-MU-14 Tissue 9/20/16 1533 A

K1611342-023 SR-MB34-MU-15 Tissue 9/20/16 1533 A



1317 South 13th Avenue

Kelso, WA  98626

The estimated completion date for this work is:  10/22/16

Samples for analysis have been received by ALS Environmental on 9/22/16 and assigned our Service Request number K1611343.  Please verify the following 

information and notify me of any corrections as soon as possible.

Confirmation of Sample Receipt

To:

Fax:

Phone:

Email:

From:

Email:

 Jeff Coronado

 Jeff.Coronado@alsglobal.com

 360-577-7222 x3330

 360-636-1068Fax:

Phone:

 Dave Enos

 dave.enos@teck.com

 509-459-4400

 509-623-4505

Report To:

Teck American Incorporated

Dave Enos

501 North Riverpoint Blvd., Suite 300

Spokane, WA   99202

Billing Address:

Teck American Incorporated

Dave Enos

501 North Riverpoint Blvd., Suite 300

Spokane, WA   99202

Client: 

Project: UCR - 2016 Benthic Invertebrate Tissue Study*

Tier: VEDD Required: Yes

Teck American Incorporated

Comments:

Thank you for your business!



A - Test is Authorized P - Test is Authorized for 

Prep Only

C - Test has been CancelledH - Test is On Hold * - Test has assigned QCHP - Test is On Hold 

Pending Input
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e

A
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e
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2
0

C

K1611343-001 A1-CT61-CR-01 Tissue 9/14/16 1124 A

K1611343-002 SR-CT32-CR-01 Tissue 9/19/16 0943 A

K1611343-003 SR-CT41-CR-01 Tissue 9/19/16 1016 A

K1611343-004 SR-CT41-CR-02 Tissue 9/19/16 1016 A

K1611343-005 SR-CT41-CR-03 Tissue 9/19/16 1016 A

K1611343-006 SR-CT44-CR-01 Tissue 9/19/16 1032 A

K1611343-007 SR-CT47-CR-01 Tissue 9/19/16 1052 A

K1611343-008 SR-CT50-CR-01 Tissue 9/19/16 1113 A

K1611343-009 SR-CT51-CR-01 Tissue 9/19/16 1114 A

K1611343-010 SR-CT51-CR-02 Tissue 9/19/16 1114 A

K1611343-011 SR-CT62-CR-01 Tissue 9/19/16 1235 A

K1611343-012 SR-CT55-CR-01 Tissue 9/20/16 1127 A



1317 South 13th Avenue

Kelso, WA  98626

The estimated completion date for this work is:  11/3/16

Samples for analysis have been received by ALS Environmental on 10/ 4/16 and assigned our Service Request number K1611853.  Please verify the 

following information and notify me of any corrections as soon as possible.

Confirmation of Sample Receipt

To:

Fax:

Phone:

Email:

From:

Email:

 Jeff Coronado

 Jeff.Coronado@alsglobal.com

 360-577-7222 x3330

 360-636-1068Fax:

Phone:

 Dave Enos

 dave.enos@teck.com

 509-459-4400

 509-623-4505

Report To:

Teck American Incorporated

Dave Enos

501 North Riverpoint Blvd., Suite 300

Spokane, WA   99202

Billing Address:

Teck American Incorporated

Dave Enos

501 North Riverpoint Blvd., Suite 300

Spokane, WA   99202

Client: 

Project: UCR - 2016 Benthic Invertebrate Tissue Study*

Tier: VEDD Required: Yes

Teck American Incorporated

Comments:

Thank you for your business!



A - Test is Authorized P - Test is Authorized for 

Prep Only

C - Test has been CancelledH - Test is On Hold * - Test has assigned QCHP - Test is On Hold 

Pending Input

A
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h
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e

A
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h
iv

e
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2
0

C

K1611853-001 A3-MB14-MU-01 Tissue 9/29/16 1107 A

K1611853-002 A3-MB14-MU-02 Tissue 9/29/16 1111 A

K1611853-003 A3-MB14-MU-03 Tissue 9/29/16 1115 A

K1611853-004 A3-MB14-MU-04 Tissue 9/29/16 1118 A

K1611853-005 A3-MB14-MU-05 Tissue 9/29/16 1121 A

K1611853-006 A3-MB14-MU-06 Tissue 9/29/16 1125 A

K1611853-007 A3-MB14-MU-07 Tissue 9/29/16 1139 A

K1611853-008 A3-MB14-MU-08 Tissue 9/29/16 1143 A

K1611853-009 A3-MB14-MU-09 Tissue 9/29/16 1146 A

K1611853-010 A3-MB14-MU-10 Tissue 9/29/16 1149 A

K1611853-011 A3-MB14-MU-11 Tissue 9/29/16 1152 A

K1611853-012 A3-MB14-MU-12 Tissue 9/29/16 1155 A

K1611853-013 A3-MB14-MU-13 Tissue 9/29/16 1158 A

K1611853-014 A3-MB14-MU-14 Tissue 9/29/16 1202 A
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h
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e

A
rc

h
iv

e
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C

K1611853-015 A3-MB14-MU-15 Tissue 9/29/16 1205 A

K1611853-016 A3-MB14-MU-16 Tissue 9/29/16 1209 A

K1611853-017 A3-MB14-MU-17 Tissue 9/29/16 1213 A

K1611853-018 A3-MB14-MU-18 Tissue 9/29/16 1217 A

K1611853-019 A3-MB14-MU-19 Tissue 9/29/16 1221 A

K1611853-020 A3-MB14-MU-20 Tissue 9/29/16 1225 A

K1611853-021 A3-MB14-MU-21 Tissue 9/29/16 1228 A

K1611853-022 A3-MB14-MU-22 Tissue 9/29/16 1231 A

K1611853-023 A4-MB18-MU-01 Tissue 9/30/16 1140 A

K1611853-024 A4-MB18-MU-02 Tissue 9/30/16 1146 A

K1611853-025 A4-MB18-MU-03 Tissue 9/30/16 1150 A

K1611853-026 A4-MB18-MU-04 Tissue 9/30/16 1153 A

K1611853-027 A4-MB18-MU-05 Tissue 9/30/16 1155 A

K1611853-028 A4-MB18-MU-06 Tissue 9/30/16 1159 A
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K1611853-029 A4-MB18-MU-07 Tissue 9/30/16 1202 A

K1611853-030 A4-MB18-MU-08 Tissue 9/30/16 1205 A

K1611853-031 A4-MB18-MU-09 Tissue 9/30/16 1207 A

K1611853-032 A4-MB18-MU-10 Tissue 9/30/16 1211 A

K1611853-033 A4-MB18-MU-11 Tissue 9/30/16 1214 A

K1611853-034 A4-MB18-MU-12 Tissue 9/30/16 1217 A

K1611853-035 A4-MB18-MU-13 Tissue 9/30/16 1220 A

K1611853-036 A4-MB18-MU-14 Tissue 9/30/16 1224 A

K1611853-037 A4-MB18-MU-15 Tissue 9/30/16 1227 A

K1611853-038 A4-MB19-MU-01 Tissue 9/30/16 1234 A

K1611853-039 A4-MB19-MU-02 Tissue 9/30/16 1238 A

K1611853-040 A4-MB19-MU-03 Tissue 9/30/16 1241 A

K1611853-041 A4-MB19-MU-04 Tissue 9/30/16 1245 A

K1611853-042 A4-MB19-MU-05 Tissue 9/30/16 1248 A
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K1611853-043 A4-MB19-MU-06 Tissue 9/30/16 1251 A

K1611853-044 A4-MB19-MU-07 Tissue 9/30/16 1253 A

K1611853-045 A4-MB19-MU-08 Tissue 9/30/16 1256 A

K1611853-046 A4-MB19-MU-09 Tissue 9/30/16 1259 A

K1611853-047 A4-MB19-MU-10 Tissue 9/30/16 1302 A

K1611853-048 A4-MB19-MU-11 Tissue 9/30/16 1305 A

K1611853-049 A4-MB19-MU-12 Tissue 9/30/16 1308 A

K1611853-050 A4-MB19-MU-13 Tissue 9/30/16 1312 A

K1611853-051 A4-MB19-MU-14 Tissue 9/30/16 1314 A

K1611853-052 A4-MB19-MU-15 Tissue 9/30/16 1317 A

K1611853-053 A5-MB21-MU-01 Tissue 10/ 2/16 1103 A

K1611853-054 A5-MB21-MU-02 Tissue 10/ 2/16 1107 A

K1611853-055 A5-MB21-MU-03 Tissue 10/ 2/16 1110 A

K1611853-056 A5-MB21-MU-04 Tissue 10/ 2/16 1112 A
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K1611853-057 A5-MB21-MU-05 Tissue 10/ 2/16 1115 A

K1611853-058 A5-MB21-MU-06 Tissue 10/ 2/16 1119 A

K1611853-059 A5-MB21-MU-07 Tissue 10/ 2/16 1122 A

K1611853-060 A5-MB21-MU-08 Tissue 10/ 2/16 1126 A

K1611853-061 A5-MB21-MU-09 Tissue 10/ 2/16 1129 A

K1611853-062 A5-MB21-MU-10 Tissue 10/ 2/16 1239 A

K1611853-063 A5-MB21-MU-11 Tissue 10/ 2/16 1242 A

K1611853-064 A5-MB21-MU-12 Tissue 10/ 2/16 1244 A

K1611853-065 A5-MB21-MU-13 Tissue 10/ 2/16 1247 A

K1611853-066 A5-MB21-MU-14 Tissue 10/ 2/16 1251 A

K1611853-067 A5-MB21-MU-15 Tissue 10/ 2/16 1253 A

K1611853-068 A5-MB21-MU-16 Tissue 10/ 2/16 1256 A

K1611853-069 A5-MB21-MU-17 Tissue 10/ 2/16 1259 A

K1611853-070 A5-MB21-MU-18 Tissue 10/ 2/16 1301 A
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K1611853-071 A5-MB22-MU-01 Tissue 10/ 2/16 1308 A

K1611853-072 A5-MB22-MU-02 Tissue 10/ 2/16 1310 A

K1611853-073 A5-MB22-MU-03 Tissue 10/ 2/16 1313 A

K1611853-074 A5-MB22-MU-04 Tissue 10/ 2/16 1315 A

K1611853-075 A5-MB22-MU-05 Tissue 10/ 2/16 1317 A

K1611853-076 A5-MB22-MU-06 Tissue 10/ 2/16 1320 A

K1611853-077 A5-MB23-MU-01 Tissue 10/ 2/16 1329 A

K1611853-078 A5-MB23-MU-02 Tissue 10/ 2/16 1333 A

K1611853-079 A5-MB24-MU-01 Tissue 10/ 2/16 1540 A

K1611853-080 A5-MB24-MU-02 Tissue 10/ 2/16 1542 A

K1611853-081 A5-MB24-MU-03 Tissue 10/ 2/16 1545 A

K1611853-082 A5-MB24-MU-04 Tissue 10/ 2/16 1548 A

K1611853-083 A5-MB24-MU-05 Tissue 10/ 2/16 1551 A

K1611853-084 A5-MB24-MU-06 Tissue 10/ 2/16 1553 A
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K1611853-085 A5-MB24-MU-07 Tissue 10/ 2/16 1555 A

K1611853-086 A5-MB24-MU-08 Tissue 10/ 2/16 1558 A

K1611853-087 A5-MB24-MU-09 Tissue 10/ 2/16 1602 A

K1611853-088 A5-MB24-MU-10 Tissue 10/ 2/16 1607 A

K1611853-089 A6-MB11-MU-01 Tissue 10/ 1/16 1131 A

K1611853-090 A6-MB11-MU-02 Tissue 10/ 1/16 1134 A

K1611853-091 A6-MB11-MU-03 Tissue 10/ 1/16 1138 A

K1611853-092 A6-MB11-MU-04 Tissue 10/ 1/16 1142 A

K1611853-093 A6-MB11-MU-05 Tissue 10/ 1/16 1145 A

K1611853-094 A6-MB11-MU-06 Tissue 10/ 1/16 1148 A

K1611853-095 A6-MB11-MU-07 Tissue 10/ 1/16 1151 A

K1611853-096 A6-MB11-MU-08 Tissue 10/ 1/16 1204 A

K1611853-097 A6-MB11-MU-09 Tissue 10/ 1/16 1208 A

K1611853-098 A6-MB11-MU-10 Tissue 10/ 1/16 1212 A
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K1611853-099 A6-MB11-MU-11 Tissue 10/ 1/16 1215 A

K1611853-100 A6-MB11-MU-12 Tissue 10/ 1/16 1219 A

K1611853-101 A6-MB11-MU-13 Tissue 10/ 1/16 1222 A

K1611853-102 A6-MB11-MU-14 Tissue 10/ 1/16 1224 A

K1611853-103 A6-MB11-MU-15 Tissue 10/ 1/16 1229 A

K1611853-104 A6-MB11-MU-16 Tissue 10/ 1/16 1232 A

K1611853-105 A6-MB11-MU-17 Tissue 10/ 1/16 1234 A

K1611853-106 A6-MB11-MU-18 Tissue 10/ 1/16 1238 A

K1611853-107 A6-MB11-MU-19 Tissue 10/ 1/16 1241 A

K1611853-108 A6-MB11-MU-20 Tissue 10/ 1/16 1244 A

K1611853-109 A6-MB11-MU-21 Tissue 10/ 1/16 1248 A

K1611853-110 A6-MB12-MU-01 Tissue 10/ 1/16 1258 A

K1611853-111 A6-MB12-MU-02 Tissue 10/ 1/16 1301 A

K1611853-112 A6-MB12-MU-03 Tissue 10/ 1/16 1304 A
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K1611853-113 A6-MB12-MU-04 Tissue 10/ 1/16 1307 A

K1611853-114 A1-MB43-MU-01 Tissue 9/28/16 1149 A

K1611853-115 A1-MB43-MU-02 Tissue 9/28/16 1153 A

K1611853-116 A1-MB43-MU-03 Tissue 9/28/16 1202 A

K1611853-117 A1-MB43-MU-04 Tissue 9/28/16 1205 A

K1611853-118 A1-MB43-MU-05 Tissue 9/28/16 1207 A

K1611853-119 A1-MB43-MU-06 Tissue 9/28/16 1210 A

K1611853-120 A1-MB43-MU-07 Tissue 9/28/16 1213 A

K1611853-121 A1-MB43-MU-08 Tissue 9/28/16 1216 A

K1611853-122 A1-MB43-MU-09 Tissue 9/28/16 1219 A

K1611853-123 A1-MB43-MU-10 Tissue 9/28/16 1223 A

K1611853-124 A1-MB43-MU-11 Tissue 9/28/16 1226 A

K1611853-125 A1-MB43-MU-12 Tissue 9/28/16 1230 A

K1611853-126 A1-MB43-MU-13 Tissue 9/28/16 1234 A
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K1611853-127 A1-MB43-MU-14 Tissue 9/28/16 1237 A

K1611853-128 A1-MB43-MU-15 Tissue 9/28/16 1240 A

K1611853-129 A1-MB43-MU-16 Tissue 9/28/16 1242 A

K1611853-130 A1-MB43-MU-17 Tissue 9/28/16 1245 A

K1611853-131 A1-MB43-MU-18 Tissue 9/28/16 1248 A

K1611853-132 A1-MB43-MU-19 Tissue 9/28/16 1250 A

K1611853-133 A1-MB43-MU-20 Tissue 9/28/16 1253 A



1317 South 13th Avenue

Kelso, WA  98626

The estimated completion date for this work is:  11/6/16

Samples for analysis have been received by ALS Environmental on 10/ 6/16 and assigned our Service Request number K1612076.  Please verify the 

following information and notify me of any corrections as soon as possible.

Confirmation of Sample Receipt

To:

Fax:

Phone:

Email:

From:

Email:

 Jeff Coronado

 Jeff.Coronado@alsglobal.com

 360-577-7222 x3330

 360-636-1068Fax:

Phone:

 Dave Enos

 dave.enos@teck.com

 509-459-4400

 509-623-4505

Report To:

Teck American Incorporated

Dave Enos

501 North Riverpoint Blvd., Suite 300

Spokane, WA   99202

Billing Address:

Teck American Incorporated

Dave Enos

501 North Riverpoint Blvd., Suite 300

Spokane, WA   99202

Client: 

Project: UCR - 2016 Benthic Invertebrate Tissue Study*

Tier: VEDD Required: Yes

Teck American Incorporated

Comments:

Thank you for your business!



A - Test is Authorized P - Test is Authorized for 

Prep Only

C - Test has been CancelledH - Test is On Hold * - Test has assigned QCHP - Test is On Hold 

Pending Input
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K1612076-001 A2-CT31-01 Tissue 10/ 5/16 0815 A

K1612076-002 A2-CT31-02 Tissue 10/ 5/16 0815 A

K1612076-003 A2-CT31-03 Tissue 10/ 5/16 0815 A

K1612076-004 A2-CT32-01 Tissue 10/ 5/16 0820 A

K1612076-005 A2-CT34-01 Tissue 10/ 5/16 0830 A

K1612076-006 A2-CT35-01 Tissue 10/ 5/16 0833 A

K1612076-007 A2-CT40-01 Tissue 10/ 5/16 0856 A

K1612076-008 A2-CT45-01 Tissue 10/ 5/16 0915 A

K1612076-009 A2-CT45-02 Tissue 10/ 5/16 0915 A

K1612076-010 A2-CT45-03 Tissue 10/ 5/16 0915 A

K1612076-011 A2-CT45-04 Tissue 10/ 5/16 0915 A

K1612076-012 A2-CT46-01 Tissue 10/ 5/16 0924 A

K1612076-013 A2-CT48-01 Tissue 10/ 5/16 0934 A

K1612076-014 A2-CT48-02 Tissue 10/ 5/16 0934 A



A
rc

h
iv

e

A
rc

h
iv

e
 -

2
0

C

K1612076-015 A2-CT48-03 Tissue 10/ 5/16 0934 A

K1612076-016 A2-CT53-01 Tissue 10/ 5/16 1003 A

K1612076-017 A2-CT54-01 Tissue 10/ 5/16 1012 A

K1612076-018 A2-CT54-02 Tissue 10/ 5/16 1012 A

K1612076-019 A2-CT55-01 Tissue 10/ 5/16 1020 A

K1612076-020 A2-CT56-01 Tissue 10/ 5/16 1025 A

K1612076-021 A2-CT56-02 Tissue 10/ 5/16 1025 A

K1612076-022 A2-CT58-01 Tissue 10/ 5/16 1039 A

K1612076-023 A2-CT62-01 Tissue 10/ 5/16 1058 A
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT31

Photos for Location Id 'A1-CT31'

A1-CT31 -117.80353, 48.904985

File Name: A1-CT31.JPG

Page 1 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT31'

Page 2 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT32

Photos for Location Id 'A1-CT32'

A1-CT32 -117.810661, 48.907062

File Name: A1-CT32.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT32'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT33

Photos for Location Id 'A1-CT33'

A1-CT33 -117.808548, 48.908917

File Name: A1-CT33.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT33'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT34

Photos for Location Id 'A1-CT34'

A1-CT34 -117.808168, 48.910354

File Name: A1-CT34.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT34'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT35

Photos for Location Id 'A1-CT35'

A1-CT35 -117.796539, 48.917238

File Name: A1-CT35.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT35'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT36

Photos for Location Id 'A1-CT36'

A1-CT36 -117.795585, 48.917566

File Name: A1-CT36.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT36'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT37

Photos for Location Id 'A1-CT37'

A1-CT37 -117.795147, 48.917662

File Name: A1-CT37.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT37'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT38

Photos for Location Id 'A1-CT38'

A1-CT38 -117.791682, 48.916362

File Name: A1-CT38.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT38'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT39

Photos for Location Id 'A1-CT39'

A1-CT39 -117.777172, 48.92155

File Name: A1-CT39.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT39'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT40

Photos for Location Id 'A1-CT40'

A1-CT40 -117.770484, 48.922262

File Name: A1-CT40.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT40'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT41

Photos for Location Id 'A1-CT41'

A1-CT41 -117.769126, 48.924191

File Name: A1-CT41.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT41'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT42

Photos for Location Id 'A1-CT42'

A1-CT42 -117.766609, 48.925832

File Name: A1-CT42.JPG

Page 23 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT42'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT43

Photos for Location Id 'A1-CT43'

A1-CT43 -117.763956, 48.928625

File Name: A1-CT43.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT43'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT44

Photos for Location Id 'A1-CT44'

A1-CT44 -117.759286, 48.932105

File Name: A1-CT44.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT44'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT45

Photos for Location Id 'A1-CT45'

A1-CT45 -117.763095, 48.934415

File Name: A1-CT45.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT45'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT46

Photos for Location Id 'A1-CT46'

A1-CT46 -117.763451, 48.935281

File Name: A1-CT46.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT46'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT47

Photos for Location Id 'A1-CT47'

A1-CT47 -117.762292, 48.936394

File Name: A1-CT47.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT47'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT48

Photos for Location Id 'A1-CT48'

A1-CT48 -117.761149, 48.9363

File Name: A1-CT48.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT48'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT49

Photos for Location Id 'A1-CT49'

A1-CT49 -117.751678, 48.936244

File Name: A1-CT49.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT49'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT50

Photos for Location Id 'A1-CT50'

A1-CT50 -117.749425, 48.934717

File Name: A1-CT50.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT50'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT51

Photos for Location Id 'A1-CT51'

A1-CT51 -117.734679, 48.941827

File Name: A1-CT51.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT51'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT52

Photos for Location Id 'A1-CT52'

A1-CT52 -117.733136, 48.941304

File Name: A1-CT52.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT52'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT53

Photos for Location Id 'A1-CT53'

A1-CT53 -117.73316, 48.940434

File Name: A1-CT53.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT53'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT54

Photos for Location Id 'A1-CT54'

A1-CT54 -117.734122, 48.937607

File Name: A1-CT54.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT54'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT55

Photos for Location Id 'A1-CT55'

A1-CT55 -117.728479, 48.934485

File Name: A1-CT55.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT55'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT56

Photos for Location Id 'A1-CT56'

A1-CT56 -117.728091, 48.934452

File Name: A1-CT56.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT56'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT57

Photos for Location Id 'A1-CT57'

A1-CT57 -117.725591, 48.933726

File Name: A1-CT57.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT57'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT58

Photos for Location Id 'A1-CT58'

A1-CT58 -117.722397, 48.936553

File Name: A1-CT58.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT58'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT59

Photos for Location Id 'A1-CT59'

A1-CT59 -117.713054, 48.945512

File Name: A1-CT59.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT59'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT60

Photos for Location Id 'A1-CT60'

No Photos of this location

A1-CT60 -117.715548, 48.94799

Page 59 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT60'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT61

Photos for Location Id 'A1-CT61'

No Photos of this location

A1-CT61 -117.733555, 48.941704
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 14, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A1-CT61-CR-01

Collection Time: 11:24

43Length (carapace) mm

86Length (total) mm

14.5Weight g

LiveHealth none

NoneBait none

Photos for Sample Id 'A1-CT61-CR-01'

File Name: A1-CT61-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT62

Photos for Location Id 'A1-CT62'

A1-CT62 -117.72969, 48.934852

File Name: A1-CT62.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT62'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT63

Photos for Location Id 'A1-CT63'

A1-CT63 -117.729547, 48.934279

File Name: A1-CT63.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT63'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT64

Photos for Location Id 'A1-CT64'

A1-CT64 -117.759296, 48.932367

File Name: A1-CT64.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT64'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A1-CT65

Photos for Location Id 'A1-CT65'

A1-CT65 -117.763344, 48.931259

File Name: A1-CT65.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-CT65'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A1-MB31

Photos for Location Id 'A1-MB31'

A1-MB31 Begin -117.732147, 48.940513

A1-MB31 End -117.730379, 48.940757

File Name: A1-MB31.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-MB31'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A1-MB32

Photos for Location Id 'A1-MB32'

A1-MB32 Begin -117.730382, 48.941045

A1-MB32 End -117.732271, 48.941414

File Name: A1-MB32.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-MB32'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A1-MB33

Photos for Location Id 'A1-MB33'

A1-MB33 Begin -117.724639, 48.933185

A1-MB33 End -117.726322, 48.93302

File Name: A1-MB33.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-MB33'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A1-MB34

Photos for Location Id 'A1-MB34'

A1-MB34 Begin -117.726487, 48.933083

A1-MB34 End -117.728312, 48.933607

File Name: A1-MB34.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-MB34'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A1-MB35

Photos for Location Id 'A1-MB35'

A1-MB35 Begin -117.73242, 48.941399

A1-MB35 End -117.734064, 48.941923

File Name: A1-MB35.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-MB35'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A1-MB36

Photos for Location Id 'A1-MB36'

A1-MB36 Begin -117.715934, 48.948174

A1-MB36 End -117.717123, 48.947474

File Name: A1-MB36.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-MB36'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A1-MB37

Photos for Location Id 'A1-MB37'

A1-MB37 Begin -117.771612, 48.921852

A1-MB37 End -117.769939, 48.922452

File Name: A1-MB37.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-MB37'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A1-MB38

Photos for Location Id 'A1-MB38'

A1-MB38 Begin -117.772129, 48.922686

A1-MB38 End -117.771676, 48.92196

File Name: A1-MB38.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-MB38'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A1-MB39

Photos for Location Id 'A1-MB39'

A1-MB39 Begin -117.772254, 48.922681

A1-MB39 End -117.772637, 48.922045

File Name: A1-MB39.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-MB39'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A1-MB40

Photos for Location Id 'A1-MB40'

A1-MB40 Begin -117.773367, 48.922427

A1-MB40 End -117.775033, 48.922048

File Name: A1-MB40.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-MB40'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A1-MB41

Photos for Location Id 'A1-MB41'

A1-MB41 Begin -117.803815, 48.90587

A1-MB41 End -117.804466, 48.906158

File Name: A1-MB41.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-MB41'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A1-MB42

Photos for Location Id 'A1-MB42'

A1-MB42 Begin -117.804795, 48.908657

A1-MB42 End -117.803742, 48.909796

File Name: A1-MB42.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A1-MB42'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A1-MB43

Photos for Location Id 'A1-MB43'

A1-MB43 -117.726463, 48.934021

File Name: A1-MB43.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-01

Collection Time: 11:49

78Length (total) mm

43Width mm

22Breadth mm

37Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-01'

File Name: A1-MB43-MU-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-02

Collection Time: 11:53

77Length (total) mm

40Width mm

24Breadth mm

39Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-02'

File Name: A1-MB43-MU-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-03

Collection Time: 12:02

74Length (total) mm

37Width mm

22Breadth mm

34Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-03'

File Name: A1-MB43-MU-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-04

Collection Time: 12:05

77Length (total) mm

40Width mm

26Breadth mm

42Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-04'

File Name: A1-MB43-MU-04.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-05

Collection Time: 12:07

71Length (total) mm

38Width mm

22Breadth mm

33Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-05'

File Name: A1-MB43-MU-05.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-06

Collection Time: 12:10

70Length (total) mm

36Width mm

23Breadth mm

33Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-06'

File Name: A1-MB43-MU-06.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-07

Collection Time: 12:13

72Length (total) mm

40Width mm

24Breadth mm

37Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-07'

File Name: A1-MB43-MU-07.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-08

Collection Time: 12:16

72Length (total) mm

40Width mm

24Breadth mm

36Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-08'

File Name: A1-MB43-MU-08.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-09

Collection Time: 12:19

68Length (total) mm

34Width mm

21Breadth mm

28Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-09'

File Name: A1-MB43-MU-09.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-10

Collection Time: 12:23

68Length (total) mm

38Width mm

22Breadth mm

30Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-10'

File Name: A1-MB43-MU-10.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-11

Collection Time: 12:26

71Length (total) mm

43Width mm

25Breadth mm

42Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-11'

File Name: A1-MB43-MU-11.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-12

Collection Time: 12:30

73Length (total) mm

38Width mm

21Breadth mm

33Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-12'

File Name: A1-MB43-MU-12.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-13

Collection Time: 12:34

58Length (total) mm

34Width mm

22Breadth mm

24Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-13'

File Name: A1-MB43-MU-13.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-14

Collection Time: 12:37

70Length (total) mm

35Width mm

23Breadth mm

30Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-14'

File Name: A1-MB43-MU-14.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-15

Collection Time: 12:40

55Length (total) mm

28Width mm

19Breadth mm

15Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-15'

File Name: A1-MB43-MU-15.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-16

Collection Time: 12:42

66Length (total) mm

35Width mm

23Breadth mm

27Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-16'

File Name: A1-MB43-MU-16.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-17

Collection Time: 12:45

69Length (total) mm

37Width mm

21Breadth mm

28Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-17'

File Name: A1-MB43-MU-17.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-18

Collection Time: 12:48

55Length (total) mm

29Width mm

19Breadth mm

17Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-18'

File Name: A1-MB43-MU-18.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-19

Collection Time: 12:50

50Length (total) mm

29Width mm

17Breadth mm

14Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-19'

File Name: A1-MB43-MU-19.JPG

Page 114 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 28, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A1-MB43-MU-20

Collection Time: 12:53

53Length (total) mm

31Width mm

17Breadth mm

14Weight g

LiveHealth none

Photos for Sample Id 'A1-MB43-MU-20'

File Name: A1-MB43-MU-20.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT31

Photos for Location Id 'A2-CT31'

A2-CT31 -117.952684, 48.811108

File Name: A2-CT31.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT31-CR-01

Collection Time: 8:15

42Length (carapace) mm

89Length (total) mm

20Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT31-CR-01'

File Name: A2-CT31-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT31-CR-02

Collection Time: 8:15

46Length (carapace) mm

97Length (total) mm

32Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT31-CR-02'

File Name: A2-CT31-CR-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT31-CR-03

Collection Time: 8:15

31Length (carapace) mm

66Length (total) mm

7Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT31-CR-03'

File Name: A2-CT31-CR-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT32

Photos for Location Id 'A2-CT32'

A2-CT32 -117.953884, 48.811591

File Name: A2-CT32.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT32-CR-01

Collection Time: 8:20

37Length (carapace) mm

75Length (total) mm

12Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT32-CR-01'

File Name: A2-CT32-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT33

Photos for Location Id 'A2-CT33'

A2-CT33 -117.95567, 48.812522

File Name: A2-CT33.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT33'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT34

Photos for Location Id 'A2-CT34'

A2-CT34 -117.994683, 48.813242

File Name: A2-CT34.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT34-CR-01

Collection Time: 8:30

46Length (carapace) mm

95Length (total) mm

28Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT34-CR-01'

File Name: A2-CT34-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT35

Photos for Location Id 'A2-CT35'

A2-CT35 -117.995434, 48.812697

File Name: A2-CT35.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT35-CR-01

Collection Time: 8:33

49Length (carapace) mm

101Length (total) mm

39Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT35-CR-01'

File Name: A2-CT35-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT36

Photos for Location Id 'A2-CT36'

A2-CT36 -118.007547, 48.79936

File Name: A2-CT36.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT36'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT37

Photos for Location Id 'A2-CT37'

A2-CT37 -118.007477, 48.79819

File Name: A2-CT37.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT37'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT38

Photos for Location Id 'A2-CT38'

A2-CT38 -118.006668, 48.796574

File Name: A2-CT38.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT38'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT39

Photos for Location Id 'A2-CT39'

A2-CT39 -118.006117, 48.79484

File Name: A2-CT39.JPG

Page 134 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT39'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT40

Photos for Location Id 'A2-CT40'

A2-CT40 -118.003396, 48.788866

File Name: A2-CT40.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT40-CR-01

Collection Time: 8:56

39Length (carapace) mm

77Length (total) mm

11Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT40-CR-01'

File Name: A2-CT40-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT41

Photos for Location Id 'A2-CT41'

A2-CT41 -118.003048, 48.787653

File Name: A2-CT41.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT41'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT42

Photos for Location Id 'A2-CT42'

A2-CT42 -118.004652, 48.786747

File Name: A2-CT42.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT42'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT43

Photos for Location Id 'A2-CT43'

A2-CT43 -118.00449, 48.786542

File Name: A2-CT43.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT43'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT44

Photos for Location Id 'A2-CT44'

A2-CT44 -118.00476, 48.785407

File Name: A2-CT44.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT44'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT45

Photos for Location Id 'A2-CT45'

A2-CT45 -118.013001, 48.790996

File Name: A2-CT45.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT45-CR-01

Collection Time: 9:15

48Length (carapace) mm

100Length (total) mm

31Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT45-CR-01'

File Name: A2-CT45-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Pacifastacus leniusculus 

Sample Id: A2-CT45-CR-02

Collection Time: 9:15

54Length (carapace) mm

114Length (total) mm

40Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT45-CR-02'

File Name: A2-CT45-CR-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Pacifastacus leniusculus 

Sample Id: A2-CT45-CR-03

Collection Time: 9:15

52Length (carapace) mm

111Length (total) mm

39Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT45-CR-03'

File Name: A2-CT45-CR-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Pacifastacus leniusculus 

Sample Id: A2-CT45-CR-04

Collection Time: 9:15

51Length (carapace) mm

106Length (total) mm

36Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT45-CR-04'

File Name: A2-CT45-CR-04.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT46

Photos for Location Id 'A2-CT46'

A2-CT46 -118.013108, 48.796676

File Name: A2-CT46.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT46-CR-01

Collection Time: 9:24

47Length (carapace) mm

91Length (total) mm

36Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT46-CR-01'

File Name: A2-CT46-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT47

Photos for Location Id 'A2-CT47'

A2-CT47 -118.014989, 48.804573

File Name: A2-CT47.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT47'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT48

Photos for Location Id 'A2-CT48'

A2-CT48 -118.013283, 48.807809

File Name: A2-CT48.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT48-CR-01

Collection Time: 9:34

49Length (carapace) mm

102Length (total) mm

34Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT48-CR-01'

File Name: A2-CT48-CR-01.JPG

Page 156 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT48-CR-02

Collection Time: 9:34

46Length (carapace) mm

95Length (total) mm

29Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT48-CR-02'

File Name: A2-CT48-CR-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT48-CR-03

Collection Time: 9:34

44Length (carapace) mm

90Length (total) mm

31Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT48-CR-03'

File Name: A2-CT48-CR-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT49

Photos for Location Id 'A2-CT49'

A2-CT49 -117.988167, 48.819508

File Name: A2-CT49.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT49'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT50

Photos for Location Id 'A2-CT50'

A2-CT50 -117.988145, 48.819156

File Name: A2-CT50.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT50'
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT51

Photos for Location Id 'A2-CT51'

A2-CT51 -117.981513, 48.82033

File Name: A2-CT51.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT51'
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT52

Photos for Location Id 'A2-CT52'

A2-CT52 -117.982206, 48.819925

File Name: A2-CT52.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT52'
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT53

Photos for Location Id 'A2-CT53'

A2-CT53 -117.979141, 48.82034

File Name: A2-CT53.JPG
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Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT53-CR-01

Collection Time: 10:03

51Length (carapace) mm

107Length (total) mm

47Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT53-CR-01'

File Name: A2-CT53-CR-01.JPG
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT54

Photos for Location Id 'A2-CT54'

A2-CT54 -117.978257, 48.821856

File Name: A2-CT54.JPG
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Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT54-CR-01

Collection Time: 10:12

51Length (carapace) mm

103Length (total) mm

42Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT54-CR-01'

File Name: A2-CT54-CR-01.JPG
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Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT54-CR-02

Collection Time: 10:12

50Length (carapace) mm

107Length (total) mm

38Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT54-CR-02'

File Name: A2-CT54-CR-02.JPG
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Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT55

Photos for Location Id 'A2-CT55'

A2-CT55 -117.973708, 48.819163

File Name: A2-CT55.JPG
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Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT55-CR-01

Collection Time: 10:20

53Length (carapace) mm

111Length (total) mm

42Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT55-CR-01'

File Name: A2-CT55-CR-01.JPG
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Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT56

Photos for Location Id 'A2-CT56'

A2-CT56 -117.967, 48.817583

File Name: A2-CT56.JPG
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Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT56-CR-01

Collection Time: 10:25

47Length (carapace) mm

98Length (total) mm

26Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT56-CR-01'

File Name: A2-CT56-CR-01.JPG
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Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT56-CR-02

Collection Time: 10:25

47Length (carapace) mm

95Length (total) mm

31Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT56-CR-02'

File Name: A2-CT56-CR-02.JPG
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT57

Photos for Location Id 'A2-CT57'

A2-CT57 -117.957039, 48.815884

File Name: A2-CT57.JPG
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Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT57'
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT58

Photos for Location Id 'A2-CT58'

A2-CT58 -117.939714, 48.818243

File Name: A2-CT58.JPG
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Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT58-CR-01

Collection Time: 10:39

64Length (carapace) mm

129Length (total) mm

89Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT58-CR-01'

File Name: A2-CT58-CR-01.JPG

Page 180 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT59

Photos for Location Id 'A2-CT59'

A2-CT59 -117.938184, 48.819295

File Name: A2-CT59.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT59'
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT60

Photos for Location Id 'A2-CT60'

A2-CT60 -117.934202, 48.818751

File Name: A2-CT60.JPG
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Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT60'

Page 184 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT61

Photos for Location Id 'A2-CT61'

A2-CT61 -117.929194, 48.821592

File Name: A2-CT61.JPG
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Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT61'

Page 186 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT62

Photos for Location Id 'A2-CT62'

A2-CT62 -117.945287, 48.811305

File Name: A2-CT62.JPG
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Field Summary Report

Measurement Value

Collection Date: Oct 05, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A2-CT62-CR-01

Collection Time: 10:58

50Length (carapace) mm

104Length (total) mm

34Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A2-CT62-CR-01'

File Name: A2-CT62-CR-01.JPG
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A2-CT63

Photos for Location Id 'A2-CT63'

A2-CT63 -117.948889, 48.810658

File Name: A2-CT63.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A2-CT63'
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT31

Photos for Location Id 'A3-CT31'

A3-CT31 -118.110115, 48.653296

File Name: A3-CT31.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT31'
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT32

Photos for Location Id 'A3-CT32'

A3-CT32 -118.110641, 48.654006

File Name: A3-CT32.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT32'
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT33

Photos for Location Id 'A3-CT33'

A3-CT33 -118.10963, 48.653523

File Name: A3-CT33.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT33'
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT34

Photos for Location Id 'A3-CT34'

A3-CT34 -118.108771, 48.654875

File Name: A3-CT34.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT34'
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT35

Photos for Location Id 'A3-CT35'

A3-CT35 -118.10787, 48.655915

File Name: A3-CT35.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT35'
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT36

Photos for Location Id 'A3-CT36'

A3-CT36 -118.08687, 48.655531

File Name: A3-CT36.JPG

Page 201 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 11, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT36-CR-01

Collection Time: 8:41

63Length (carapace) mm

121Length (total) mm

55Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT36-CR-01'

File Name: A3-CT36-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 11, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT36-CR-02

Collection Time: 8:41

52Length (carapace) mm

104Length (total) mm

40Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT36-CR-02'

File Name: A3-CT36-CR-02.JPG

Page 203 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT37

Photos for Location Id 'A3-CT37'

A3-CT37 -118.08594, 48.653697

File Name: A3-CT37.JPG
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Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 12, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT37-CR-01

Collection Time: 13:48

25Length (carapace) mm

56Length (total) mm

4Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT37-CR-01'

File Name: A3-CT37-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT38

Photos for Location Id 'A3-CT38'

A3-CT38 -118.086046, 48.652377

File Name: A3-CT38.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT38'
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT39

Photos for Location Id 'A3-CT39'

A3-CT39 -118.080869, 48.630611

File Name: A3-CT39.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 11, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT39-CR-01

Collection Time: 8:55

35Length (carapace) mm

74Length (total) mm

19Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT39-CR-01'

File Name: A3-CT39-CR-01.JPG
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT40

Photos for Location Id 'A3-CT40'

A3-CT40 -118.079588, 48.630116

File Name: A3-CT40.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT40'

Page 211 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT41

Photos for Location Id 'A3-CT41'

A3-CT41 -118.073837, 48.625017

File Name: A3-CT41.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT41'
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT42

Photos for Location Id 'A3-CT42'

A3-CT42 -118.074341, 48.624181

File Name: A3-CT42.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT42'
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT43

Photos for Location Id 'A3-CT43'

A3-CT43 -118.074015, 48.622846

File Name: A3-CT43.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT43'
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT44

Photos for Location Id 'A3-CT44'

A3-CT44 -118.078643, 48.616637

File Name: A3-CT44.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT44'
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT45

Photos for Location Id 'A3-CT45'

A3-CT45 -118.079607, 48.616352

File Name: A3-CT45.JPG
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Field Summary Report

Measurement Value

Collection Date: Sep 12, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT45-CR-01

Collection Time: 11:17

32Length (carapace) mm

67Length (total) mm

8Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT45-CR-01'

File Name: A3-CT45-CR-01.JPG
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Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 12, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT45-CR-02

Collection Time: 11:17

23Length (carapace) mm

55Length (total) mm

5Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT45-CR-02'

File Name: A3-CT45-CR-02.JPG
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT46

Photos for Location Id 'A3-CT46'

A3-CT46 -118.124837, 48.622435

File Name: A3-CT46.JPG
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Field Summary Report

Measurement Value

Collection Date: Sep 11, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT46-CR-01

Collection Time: 9:27

44Length (carapace) mm

83Length (total) mm

23Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT46-CR-01'

File Name: A3-CT46-CR-01.JPG
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Field Summary Report

Measurement Value

Collection Date: Sep 12, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT46-CR-02

Collection Time: 11:28

45Length (carapace) mm

94Length (total) mm

24Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT46-CR-02'

File Name: A3-CT46-CR-02.JPG
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Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 12, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT46-CR-03

Collection Time: 11:28

43Length (carapace) mm

93Length (total) mm

23Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT46-CR-03'

File Name: A3-CT46-CR-03.JPG
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT47

Photos for Location Id 'A3-CT47'

A3-CT47 -118.128265, 48.618827

File Name: A3-CT47.JPG
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Field Summary Report

Measurement Value

Collection Date: Sep 11, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT47-CR-01

Collection Time: 9:33

20Length (carapace) mm

41Length (total) mm

2Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT47-CR-01'

File Name: A3-CT47-CR-01.JPG
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Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT48

Photos for Location Id 'A3-CT48'

A3-CT48 -118.132107, 48.612401

File Name: A3-CT48.JPG
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Field Summary Report

Measurement Value

Collection Date: Sep 12, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT48-CR-01

Collection Time: 11:42

42Length (carapace) mm

84Length (total) mm

19Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT48-CR-01'

File Name: A3-CT48-CR-01.JPG
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Field Summary Report

Measurement Value

Collection Date: Sep 12, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT48-CR-02

Collection Time: 11:42

16Length (carapace) mm

34Length (total) mm

1Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT48-CR-02'

File Name: A3-CT48-CR-02.JPG
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Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT49

Photos for Location Id 'A3-CT49'

A3-CT49 -118.131859, 48.611929

File Name: A3-CT49.JPG
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Measurement Value

Collection Date: Sep 12, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT49-CR-01

Collection Time: 11:45

26Length (carapace) mm

56Length (total) mm

5Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT49-CR-01'

File Name: A3-CT49-CR-01.JPG
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Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT50

Photos for Location Id 'A3-CT50'

A3-CT50 -118.130786, 48.611665

File Name: A3-CT50.JPG
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Measurement Value

Collection Date: Sep 11, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT50-CR-01

Collection Time: 9:47

37Length (carapace) mm

84Length (total) mm

20Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT50-CR-01'

File Name: A3-CT50-CR-01.JPG
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Measurement Value

Collection Date: Sep 11, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT50-CR-02

Collection Time: 9:47

47Length (carapace) mm

92Length (total) mm

29Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT50-CR-02'

File Name: A3-CT50-CR-02.JPG
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Measurement Value

Collection Date: Sep 11, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT50-CR-03

Collection Time: 9:47

45Length (carapace) mm

88Length (total) mm

28Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT50-CR-03'

File Name: A3-CT50-CR-03.JPG
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Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT51

Photos for Location Id 'A3-CT51'

A3-CT51 -118.13446, 48.587874

File Name: A3-CT51.JPG
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Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT51'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT52

Photos for Location Id 'A3-CT52'

A3-CT52 -118.135339, 48.584782

File Name: A3-CT52.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 11, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT52-CR-01

Collection Time: 10:02

54Length (carapace) mm

111Length (total) mm

46Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT52-CR-01'

File Name: A3-CT52-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT53

Photos for Location Id 'A3-CT53'

A3-CT53 -118.133719, 48.586009

File Name: A3-CT53.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 12, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT53-CR-01

Collection Time: 12:18

23Length (carapace) mm

49Length (total) mm

3Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT53-CR-01'

File Name: A3-CT53-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT54

Photos for Location Id 'A3-CT54'

A3-CT54 -118.132408, 48.584835

File Name: A3-CT54.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT54'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT55

Photos for Location Id 'A3-CT55'

A3-CT55 -118.119142, 48.57864

File Name: A3-CT55.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT55'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT56

Photos for Location Id 'A3-CT56'

A3-CT56 -118.122575, 48.580535

File Name: A3-CT56.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT56'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT57

Photos for Location Id 'A3-CT57'

A3-CT57 -118.122894, 48.583614

File Name: A3-CT57.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT57'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT58

Photos for Location Id 'A3-CT58'

A3-CT58 -118.123116, 48.58593

File Name: A3-CT58.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 11, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT58-CR-01

Collection Time: 10:27

35Length (carapace) mm

76Length (total) mm

15Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT58-CR-01'

File Name: A3-CT58-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 11, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT58-CR-02

Collection Time: 10:27

30Length (carapace) mm

65Length (total) mm

7Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT58-CR-02'

File Name: A3-CT58-CR-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT59

Photos for Location Id 'A3-CT59'

A3-CT59 -118.123688, 48.588468

File Name: A3-CT59.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT59'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT60

Photos for Location Id 'A3-CT60'

A3-CT60 -118.124232, 48.592297

File Name: A3-CT60.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 11, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT60-CR-01

Collection Time: 10:36

31Length (carapace) mm

66Length (total) mm

9Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT60-CR-01'

File Name: A3-CT60-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT61

Photos for Location Id 'A3-CT61'

A3-CT61 -118.073416, 48.624917

File Name: A3-CT61.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A3-CT61'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT62

Photos for Location Id 'A3-CT62'

A3-CT62 -118.073652, 48.624027

File Name: A3-CT62.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 12, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT62-CR-01

Collection Time: 11:05

47Length (carapace) mm

101Length (total) mm

30Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT62-CR-01'

File Name: A3-CT62-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A3-CT63

Photos for Location Id 'A3-CT63'

A3-CT63 -118.078473, 48.61612

File Name: A3-CT63.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 12, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A3-CT63-CR-01

Collection Time: 11:14

26Length (carapace) mm

56Length (total) mm

4Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A3-CT63-CR-01'

File Name: A3-CT63-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A3-MB14

Photos for Location Id 'A3-MB14'

A3-MB14 -118.114063, 48.630978

File Name: A3-MB14.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-01

Collection Time: 11:07

53Length (total) mm

30Width mm

17Breadth mm

14Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-01'

File Name: A3-MB14-MU-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-02

Collection Time: 11:11

61Length (total) mm

33Width mm

19Breadth mm

19Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-02'

File Name: A3-MB14-MU-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-03

Collection Time: 11:15

61Length (total) mm

33Width mm

19Breadth mm

19Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-03'

File Name: A3-MB14-MU-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-04

Collection Time: 11:18

53Length (total) mm

30Width mm

17Breadth mm

14Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-04'

File Name: A3-MB14-MU-04.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-05

Collection Time: 11:21

58Length (total) mm

33Width mm

20Breadth mm

19Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-05'

File Name: A3-MB14-MU-05.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-06

Collection Time: 11:25

43Length (total) mm

25Width mm

14Breadth mm

9Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-06'

File Name: A3-MB14-MU-06.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-07

Collection Time: 11:39

48Length (total) mm

27Width mm

13Breadth mm

9Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-07'

File Name: A3-MB14-MU-07.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-08

Collection Time: 11:43

51Length (total) mm

28Width mm

14Breadth mm

12Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-08'

File Name: A3-MB14-MU-08.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-09

Collection Time: 11:46

53Length (total) mm

31Width mm

17Breadth mm

15Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-09'

File Name: A3-MB14-MU-09.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-10

Collection Time: 11:49

48Length (total) mm

28Width mm

15Breadth mm

12Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-10'

File Name: A3-MB14-MU-10.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-11

Collection Time: 11:52

55Length (total) mm

33Width mm

17Breadth mm

15Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-11'

File Name: A3-MB14-MU-11.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-12

Collection Time: 11:55

49Length (total) mm

28Width mm

16Breadth mm

13Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-12'

File Name: A3-MB14-MU-12.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-13

Collection Time: 11:58

74Length (total) mm

42Width mm

23Breadth mm

41Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-13'

File Name: A3-MB14-MU-13.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-14

Collection Time: 12:02

81Length (total) mm

42Width mm

25Breadth mm

48Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-14'

File Name: A3-MB14-MU-14.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-15

Collection Time: 12:05

78Length (total) mm

42Width mm

25Breadth mm

44Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-15'

File Name: A3-MB14-MU-15.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-16

Collection Time: 12:09

87Length (total) mm

45Width mm

30Breadth mm

60Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-16'

File Name: A3-MB14-MU-16.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-17

Collection Time: 12:13

70Length (total) mm

36Width mm

22Breadth mm

32Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-17'

File Name: A3-MB14-MU-17.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-18

Collection Time: 12:17

62Length (total) mm

33Width mm

20Breadth mm

24Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-18'

File Name: A3-MB14-MU-18.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-19

Collection Time: 12:21

93Length (total) mm

46Width mm

32Breadth mm

65Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-19'

File Name: A3-MB14-MU-19.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-20

Collection Time: 12:25

66Length (total) mm

38Width mm

20Breadth mm

25Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-20'

File Name: A3-MB14-MU-20.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-21

Collection Time: 12:28

63Length (total) mm

35Width mm

21Breadth mm

26Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-21'

File Name: A3-MB14-MU-21.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 29, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A3-MB14-MU-22

Collection Time: 12:31

61Length (total) mm

32Width mm

19Breadth mm

19Weight g

LiveHealth none

Photos for Sample Id 'A3-MB14-MU-22'

File Name: A3-MB14-MU-22.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT31

Photos for Location Id 'A4-CT31'

A4-CT31 -118.140289, 48.247291

File Name: A4-CT31.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT31-CR-01

Collection Time: 9:29

42Length (carapace) mm

87Length (total) mm

25Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT31-CR-01'

File Name: A4-CT31-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT31-CR-02

Collection Time: 9:35

42Length (carapace) mm

83Length (total) mm

20Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT31-CR-02'

File Name: A4-CT31-CR-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT31-CR-03

Collection Time: 9:41

52Length (carapace) mm

104Length (total) mm

35Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT31-CR-03'

File Name: A4-CT31-CR-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT31-CR-04

Collection Time: 9:43

32Length (carapace) mm

84Length (total) mm

23Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT31-CR-04'

File Name: A4-CT31-CR-04.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT31-CR-05

Collection Time: 9:47

42Length (carapace) mm

84Length (total) mm

25Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT31-CR-05'

File Name: A4-CT31-CR-05.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT31-CR-06

Collection Time: 9:49

42Length (carapace) mm

83Length (total) mm

20Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT31-CR-06'

File Name: A4-CT31-CR-06.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT31-CR-07

Collection Time: 9:52

42Length (carapace) mm

84Length (total) mm

25Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT31-CR-07'

File Name: A4-CT31-CR-07.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT32

Photos for Location Id 'A4-CT32'

A4-CT32 -118.140151, 48.247606

File Name: A4-CT32.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT32'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT33

Photos for Location Id 'A4-CT33'

A4-CT33 -118.139864, 48.248669

File Name: A4-CT33.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT33'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT34

Photos for Location Id 'A4-CT34'

A4-CT34 -118.15341, 48.25451

File Name: A4-CT34.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT34-CR-01

Collection Time: 9:58

42Length (carapace) mm

94Length (total) mm

26Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT34-CR-01'

File Name: A4-CT34-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT34-CR-02

Collection Time: 10:01

42Length (carapace) mm

94Length (total) mm

27Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT34-CR-02'

File Name: A4-CT34-CR-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT34-CR-03

Collection Time: 10:07

42Length (carapace) mm

94Length (total) mm

24Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT34-CR-03'

File Name: A4-CT34-CR-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT34-CR-04

Collection Time: 10:09

52Length (carapace) mm

107Length (total) mm

45Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT34-CR-04'

File Name: A4-CT34-CR-04.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT34-CR-05

Collection Time: 10:12

42Length (carapace) mm

94Length (total) mm

25Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT34-CR-05'

File Name: A4-CT34-CR-05.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT34-CR-06

Collection Time: 10:14

42Length (carapace) mm

94Length (total) mm

30Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT34-CR-06'

File Name: A4-CT34-CR-06.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT34-CR-07

Collection Time: 10:16

42Length (carapace) mm

94Length (total) mm

25Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT34-CR-07'

File Name: A4-CT34-CR-07.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT34-CR-08

Collection Time: 10:18

42Length (carapace) mm

83Length (total) mm

26Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT34-CR-08'

File Name: A4-CT34-CR-08.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT34-CR-09

Collection Time: 10:21

52Length (carapace) mm

104Length (total) mm

47Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT34-CR-09'

File Name: A4-CT34-CR-09.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT34-CR-10

Collection Time: 10:24

52Length (carapace) mm

94Length (total) mm

41Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT34-CR-10'

File Name: A4-CT34-CR-10.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT35

Photos for Location Id 'A4-CT35'

A4-CT35 -118.152442, 48.253735

File Name: A4-CT35.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT35-CR-01

Collection Time: 11:39

32Length (carapace) mm

73Length (total) mm

15Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT35-CR-01'

File Name: A4-CT35-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT35-CR-02

Collection Time: 11:44

52Length (carapace) mm

104Length (total) mm

42Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT35-CR-02'

File Name: A4-CT35-CR-02.JPG

Page 313 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT35-CR-03

Collection Time: 11:47

52Length (carapace) mm

105Length (total) mm

52Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT35-CR-03'

File Name: A4-CT35-CR-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT35-CR-04

Collection Time: 11:50

42Length (carapace) mm

94Length (total) mm

27Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT35-CR-04'

File Name: A4-CT35-CR-04.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT35-CR-05

Collection Time: 11:54

52Length (carapace) mm

94Length (total) mm

38Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT35-CR-05'

File Name: A4-CT35-CR-05.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT35-CR-06

Collection Time: 11:58

43Length (carapace) mm

87Length (total) mm

21Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT35-CR-06'

File Name: A4-CT35-CR-06.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT35-CR-07

Collection Time: 12:01

43Length (carapace) mm

91Length (total) mm

30Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT35-CR-07'

File Name: A4-CT35-CR-07.JPG
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT36

Photos for Location Id 'A4-CT36'

A4-CT36 -118.150866, 48.253506

File Name: A4-CT36.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT36-CR-01

Collection Time: 12:08

44Length (carapace) mm

88Length (total) mm

26Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT36-CR-01'

File Name: A4-CT36-CR-01.JPG
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Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT36-CR-02

Collection Time: 12:12

43Length (carapace) mm

90Length (total) mm

23Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT36-CR-02'

File Name: A4-CT36-CR-02.JPG

Page 321 of 582
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Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT36-CR-03

Collection Time: 12:19

47Length (carapace) mm

91Length (total) mm

32Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT36-CR-03'

File Name: A4-CT36-CR-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 08, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: A4-CT36-CR-04

Collection Time: 12:22

45Length (carapace) mm

91Length (total) mm

26Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'A4-CT36-CR-04'

File Name: A4-CT36-CR-04.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT37

Photos for Location Id 'A4-CT37'

A4-CT37 -118.151132, 48.257475

File Name: A4-CT37.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT37'
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT38

Photos for Location Id 'A4-CT38'

A4-CT38 -118.150601, 48.259251

File Name: A4-CT38.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT38'
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT39

Photos for Location Id 'A4-CT39'

A4-CT39 -118.147036, 48.258844

File Name: A4-CT39.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT39'
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT40

Photos for Location Id 'A4-CT40'

A4-CT40 -118.146575, 48.265149

File Name: A4-CT40.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT40'
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT41

Photos for Location Id 'A4-CT41'

A4-CT41 -118.158977, 48.287163

File Name: A4-CT41.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT41'
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT42

Photos for Location Id 'A4-CT42'

A4-CT42 -118.157289, 48.284524

File Name: A4-CT42.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT42'
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT43

Photos for Location Id 'A4-CT43'

A4-CT43 -118.156345, 48.283011

File Name: A4-CT43.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT43'
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT44

Photos for Location Id 'A4-CT44'

A4-CT44 -118.171671, 48.293654

File Name: A4-CT44.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT44'
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT45

Photos for Location Id 'A4-CT45'

A4-CT45 -118.171484, 48.296087

File Name: A4-CT45.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT45'

Page 341 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT46

Photos for Location Id 'A4-CT46'

A4-CT46 -118.174874, 48.297504

File Name: A4-CT46.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT46'
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT47

Photos for Location Id 'A4-CT47'

A4-CT47 -118.180253, 48.29391

File Name: A4-CT47.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT47'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT48

Photos for Location Id 'A4-CT48'

A4-CT48 -118.179337, 48.309236

File Name: A4-CT48.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT48'
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT49

Photos for Location Id 'A4-CT49'

A4-CT49 -118.186559, 48.305712

File Name: A4-CT49.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT49'
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT50

Photos for Location Id 'A4-CT50'

A4-CT50 -118.197409, 48.305113

File Name: A4-CT50.JPG

Page 350 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT50'

Page 351 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT51

Photos for Location Id 'A4-CT51'

A4-CT51 -118.192301, 48.304629

File Name: A4-CT51.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT51'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT52

Photos for Location Id 'A4-CT52'

A4-CT52 -118.159837, 48.339437

File Name: A4-CT52.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT52'
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT53

Photos for Location Id 'A4-CT53'

A4-CT53 -118.158439, 48.336862

File Name: A4-CT53.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT53'
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT54

Photos for Location Id 'A4-CT54'

A4-CT54 -118.156368, 48.333076

File Name: A4-CT54.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT54'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT55

Photos for Location Id 'A4-CT55'

A4-CT55 -118.154725, 48.328337

File Name: A4-CT55.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT55'
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT56

Photos for Location Id 'A4-CT56'

A4-CT56 -118.153132, 48.323796

File Name: A4-CT56.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT56'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT57

Photos for Location Id 'A4-CT57'

A4-CT57 -118.149086, 48.307601

File Name: A4-CT57.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT57'
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT58

Photos for Location Id 'A4-CT58'

A4-CT58 -118.150365, 48.306844

File Name: A4-CT58.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT58'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT59

Photos for Location Id 'A4-CT59'

A4-CT59 -118.148335, 48.296526

File Name: A4-CT59.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT59'
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Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT60

Photos for Location Id 'A4-CT60'

A4-CT60 -118.147964, 48.295322

File Name: A4-CT60.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT60'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: A4-CT61

Photos for Location Id 'A4-CT61'

A4-CT61 -118.147677, 48.292338

File Name: A4-CT61.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'A4-CT61'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A4-MB18

Photos for Location Id 'A4-MB18'

A4-MB18 -118.186803, 48.328125

File Name: A4-MB18.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB18-MU-01

Collection Time: 11:40

71Length (total) mm

41Width mm

25Breadth mm

35Weight g

LiveHealth none

Photos for Sample Id 'A4-MB18-MU-01'

File Name: A4-MB18-MU-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB18-MU-02

Collection Time: 11:46

75Length (total) mm

42Width mm

27Breadth mm

42Weight g

LiveHealth none

Photos for Sample Id 'A4-MB18-MU-02'

File Name: A4-MB18-MU-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB18-MU-03

Collection Time: 11:50

85Length (total) mm

48Width mm

30Breadth mm

58Weight g

LiveHealth none

Photos for Sample Id 'A4-MB18-MU-03'

File Name: A4-MB18-MU-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB18-MU-04

Collection Time: 11:53

75Length (total) mm

43Width mm

27Breadth mm

42Weight g

LiveHealth none

Photos for Sample Id 'A4-MB18-MU-04'

File Name: A4-MB18-MU-04.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB18-MU-05

Collection Time: 11:55

70Length (total) mm

41Width mm

25Breadth mm

35Weight g

LiveHealth none

Photos for Sample Id 'A4-MB18-MU-05'

File Name: A4-MB18-MU-05.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB18-MU-06

Collection Time: 11:59

77Length (total) mm

44Width mm

25Breadth mm

44Weight g

LiveHealth none

Photos for Sample Id 'A4-MB18-MU-06'

File Name: A4-MB18-MU-06.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB18-MU-07

Collection Time: 12:02

76Length (total) mm

41Width mm

28Breadth mm

45Weight g

LiveHealth none

Photos for Sample Id 'A4-MB18-MU-07'

File Name: A4-MB18-MU-07.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB18-MU-08

Collection Time: 12:05

79Length (total) mm

45Width mm

26Breadth mm

50Weight g

LiveHealth none

Photos for Sample Id 'A4-MB18-MU-08'

File Name: A4-MB18-MU-08.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB18-MU-09

Collection Time: 12:07

80Length (total) mm

45Width mm

26Breadth mm

46Weight g

LiveHealth none

Photos for Sample Id 'A4-MB18-MU-09'

File Name: A4-MB18-MU-09.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB18-MU-10

Collection Time: 12:11

75Length (total) mm

44Width mm

26Breadth mm

41Weight g

LiveHealth none

Photos for Sample Id 'A4-MB18-MU-10'

File Name: A4-MB18-MU-10.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB18-MU-11

Collection Time: 12:14

75Length (total) mm

40Width mm

27Breadth mm

44Weight g

LiveHealth none

Photos for Sample Id 'A4-MB18-MU-11'

File Name: A4-MB18-MU-11.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB18-MU-12

Collection Time: 12:17

74Length (total) mm

42Width mm

26Breadth mm

39Weight g

LiveHealth none

Photos for Sample Id 'A4-MB18-MU-12'

File Name: A4-MB18-MU-12.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB18-MU-13

Collection Time: 12:20

67Length (total) mm

40Width mm

23Breadth mm

33Weight g

LiveHealth none

Photos for Sample Id 'A4-MB18-MU-13'

File Name: A4-MB18-MU-13.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB18-MU-14

Collection Time: 12:24

77Length (total) mm

41Width mm

27Breadth mm

48Weight g

LiveHealth none

Photos for Sample Id 'A4-MB18-MU-14'

File Name: A4-MB18-MU-14.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB18-MU-15

Collection Time: 12:27

72Length (total) mm

43Width mm

21Breadth mm

38Weight g

LiveHealth none

Photos for Sample Id 'A4-MB18-MU-15'

File Name: A4-MB18-MU-15.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A4-MB19

Photos for Location Id 'A4-MB19'

A4-MB19 -118.161431, 48.291307

File Name: A4-MB19.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB19-MU-01

Collection Time: 12:34

72Length (total) mm

42Width mm

24Breadth mm

36Weight g

LiveHealth none

Photos for Sample Id 'A4-MB19-MU-01'

File Name: A4-MB19-MU-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB19-MU-02

Collection Time: 12:38

78Length (total) mm

43Width mm

28Breadth mm

46Weight g

LiveHealth none

Photos for Sample Id 'A4-MB19-MU-02'

File Name: A4-MB19-MU-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB19-MU-03

Collection Time: 12:41

69Length (total) mm

38Width mm

29Breadth mm

34Weight g

LiveHealth none

Photos for Sample Id 'A4-MB19-MU-03'

File Name: A4-MB19-MU-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB19-MU-04

Collection Time: 12:45

82Length (total) mm

46Width mm

30Breadth mm

55Weight g

LiveHealth none

Photos for Sample Id 'A4-MB19-MU-04'

File Name: A4-MB19-MU-04.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB19-MU-05

Collection Time: 12:48

73Length (total) mm

41Width mm

27Breadth mm

39Weight g

LiveHealth none

Photos for Sample Id 'A4-MB19-MU-05'

File Name: A4-MB19-MU-05.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB19-MU-06

Collection Time: 12:51

72Length (total) mm

43Width mm

24Breadth mm

36Weight g

LiveHealth none

Photos for Sample Id 'A4-MB19-MU-06'

File Name: A4-MB19-MU-06.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB19-MU-07

Collection Time: 12:53

70Length (total) mm

40Width mm

23Breadth mm

35Weight g

LiveHealth none

Photos for Sample Id 'A4-MB19-MU-07'

File Name: A4-MB19-MU-07.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB19-MU-08

Collection Time: 12:56

67Length (total) mm

42Width mm

25Breadth mm

32Weight g

LiveHealth none

Photos for Sample Id 'A4-MB19-MU-08'

File Name: A4-MB19-MU-08.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB19-MU-09

Collection Time: 12:59

71Length (total) mm

38Width mm

26Breadth mm

34Weight g

LiveHealth none

Photos for Sample Id 'A4-MB19-MU-09'

File Name: A4-MB19-MU-09.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB19-MU-10

Collection Time: 13:02

69Length (total) mm

42Width mm

26Breadth mm

36Weight g

LiveHealth none

Photos for Sample Id 'A4-MB19-MU-10'

File Name: A4-MB19-MU-10.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB19-MU-11

Collection Time: 13:05

70Length (total) mm

42Width mm

23Breadth mm

32Weight g

LiveHealth none

Photos for Sample Id 'A4-MB19-MU-11'

File Name: A4-MB19-MU-11.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB19-MU-12

Collection Time: 13:08

55Length (total) mm

34Width mm

22Breadth mm

23Weight g

LiveHealth none

Photos for Sample Id 'A4-MB19-MU-12'

File Name: A4-MB19-MU-12.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB19-MU-13

Collection Time: 13:12

65Length (total) mm

41Width mm

23Breadth mm

33Weight g

LiveHealth none

Photos for Sample Id 'A4-MB19-MU-13'

File Name: A4-MB19-MU-13.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB19-MU-14

Collection Time: 13:14

61Length (total) mm

38Width mm

23Breadth mm

29Weight g

LiveHealth none

Photos for Sample Id 'A4-MB19-MU-14'

File Name: A4-MB19-MU-14.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 30, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A4-MB19-MU-15

Collection Time: 13:17

62Length (total) mm

38Width mm

22Breadth mm

27Weight g

LiveHealth none

Photos for Sample Id 'A4-MB19-MU-15'

File Name: A4-MB19-MU-15.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A5-MB21

Photos for Location Id 'A5-MB21'

A5-MB21 -118.345863, 47.917452

File Name: A5-MB21.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-01

Collection Time: 11:03

61Length (total) mm

35Width mm

21Breadth mm

22Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-01'

File Name: A5-MB21-MU-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-02

Collection Time: 11:07

66Length (total) mm

38Width mm

20Breadth mm

25Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-02'

File Name: A5-MB21-MU-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-03

Collection Time: 11:10

69Length (total) mm

40Width mm

25Breadth mm

33Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-03'

File Name: A5-MB21-MU-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-04

Collection Time: 11:12

64Length (total) mm

35Width mm

22Breadth mm

25Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-04'

File Name: A5-MB21-MU-04.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-05

Collection Time: 11:15

63Length (total) mm

37Width mm

21Breadth mm

22Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-05'

File Name: A5-MB21-MU-05.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-06

Collection Time: 11:19

60Length (total) mm

35Width mm

18Breadth mm

17Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-06'

File Name: A5-MB21-MU-06.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-07

Collection Time: 11:22

59Length (total) mm

35Width mm

20Breadth mm

20Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-07'

File Name: A5-MB21-MU-07.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-08

Collection Time: 11:26

62Length (total) mm

36Width mm

20Breadth mm

21Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-08'

File Name: A5-MB21-MU-08.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-09

Collection Time: 11:29

62Length (total) mm

36Width mm

20Breadth mm

22Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-09'

File Name: A5-MB21-MU-09.JPG

Page 415 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-10

Collection Time: 12:39

58Length (total) mm

34Width mm

19Breadth mm

19Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-10'

File Name: A5-MB21-MU-10.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-11

Collection Time: 12:42

55Length (total) mm

32Width mm

17Breadth mm

15Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-11'

File Name: A5-MB21-MU-11.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-12

Collection Time: 12:44

59Length (total) mm

34Width mm

20Breadth mm

19Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-12'

File Name: A5-MB21-MU-12.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-13

Collection Time: 12:47

54Length (total) mm

32Width mm

17Breadth mm

15Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-13'

File Name: A5-MB21-MU-13.JPG

Page 419 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-14

Collection Time: 12:51

59Length (total) mm

35Width mm

20Breadth mm

20Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-14'

File Name: A5-MB21-MU-14.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-15

Collection Time: 12:53

49Length (total) mm

27Width mm

15Breadth mm

9Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-15'

File Name: A5-MB21-MU-15.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-16

Collection Time: 12:56

59Length (total) mm

33Width mm

21Breadth mm

19Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-16'

File Name: A5-MB21-MU-16.JPG

Page 422 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-17

Collection Time: 12:59

73Length (total) mm

38Width mm

24Breadth mm

33Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-17'

File Name: A5-MB21-MU-17.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB21-MU-18

Collection Time: 13:01

73Length (total) mm

39Width mm

23Breadth mm

33Weight g

LiveHealth none

Photos for Sample Id 'A5-MB21-MU-18'

File Name: A5-MB21-MU-18.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A5-MB22

Photos for Location Id 'A5-MB22'

A5-MB22 -118.345863, 47.917452

File Name: A5-MB22.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB22-MU-01

Collection Time: 13:08

61Length (total) mm

35Width mm

20Breadth mm

22Weight g

LiveHealth none

Photos for Sample Id 'A5-MB22-MU-01'

File Name: A5-MB22-MU-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB22-MU-02

Collection Time: 13:10

59Length (total) mm

34Width mm

21Breadth mm

22Weight g

LiveHealth none

Photos for Sample Id 'A5-MB22-MU-02'

File Name: A5-MB22-MU-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB22-MU-03

Collection Time: 13:13

71Length (total) mm

38Width mm

23Breadth mm

32Weight g

LiveHealth none

Photos for Sample Id 'A5-MB22-MU-03'

File Name: A5-MB22-MU-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB22-MU-04

Collection Time: 13:15

70Length (total) mm

37Width mm

24Breadth mm

31Weight g

LiveHealth none

Photos for Sample Id 'A5-MB22-MU-04'

File Name: A5-MB22-MU-04.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB22-MU-05

Collection Time: 13:17

80Length (total) mm

49Width mm

26Breadth mm

45Weight g

LiveHealth none

Photos for Sample Id 'A5-MB22-MU-05'

File Name: A5-MB22-MU-05.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB22-MU-06

Collection Time: 13:20

75Length (total) mm

40Width mm

25Breadth mm

38Weight g

LiveHealth none

Photos for Sample Id 'A5-MB22-MU-06'

File Name: A5-MB22-MU-06.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A5-MB23

Photos for Location Id 'A5-MB23'

A5-MB23 -118.346542, 47.953271

File Name: A5-MB23.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB23-MU-01

Collection Time: 13:29

40Length (total) mm

24Width mm

13Breadth mm

6Weight g

LiveHealth none

Photos for Sample Id 'A5-MB23-MU-01'

File Name: A5-MB23-MU-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB23-MU-02

Collection Time: 13:33

54Length (total) mm

32Width mm

20Breadth mm

5Weight g

LiveHealth none

Photos for Sample Id 'A5-MB23-MU-02'

File Name: A5-MB23-MU-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A5-MB24

Photos for Location Id 'A5-MB24'

A5-MB24 -118.345966, 47.918094

File Name: A5-MB24.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB24-MU-01

Collection Time: 15:40

57Length (total) mm

32Width mm

18Breadth mm

15Weight g

LiveHealth none

Photos for Sample Id 'A5-MB24-MU-01'

File Name: A5-MB24-MU-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB24-MU-02

Collection Time: 15:42

53Length (total) mm

30Width mm

18Breadth mm

15Weight g

LiveHealth none

Photos for Sample Id 'A5-MB24-MU-02'

File Name: A5-MB24-MU-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB24-MU-03

Collection Time: 15:45

58Length (total) mm

32Width mm

20Breadth mm

22Weight g

LiveHealth none

Photos for Sample Id 'A5-MB24-MU-03'

File Name: A5-MB24-MU-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB24-MU-04

Collection Time: 15:48

52Length (total) mm

31Width mm

17Breadth mm

15Weight g

LiveHealth none

Photos for Sample Id 'A5-MB24-MU-04'

File Name: A5-MB24-MU-04.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB24-MU-05

Collection Time: 15:51

55Length (total) mm

32Width mm

17Breadth mm

16Weight g

LiveHealth none

Photos for Sample Id 'A5-MB24-MU-05'

File Name: A5-MB24-MU-05.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB24-MU-06

Collection Time: 15:53

57Length (total) mm

32Width mm

18Breadth mm

18Weight g

LiveHealth none

Photos for Sample Id 'A5-MB24-MU-06'

File Name: A5-MB24-MU-06.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB24-MU-07

Collection Time: 15:55

53Length (total) mm

31Width mm

16Breadth mm

14Weight g

LiveHealth none

Photos for Sample Id 'A5-MB24-MU-07'

File Name: A5-MB24-MU-07.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB24-MU-08

Collection Time: 15:58

55Length (total) mm

31Width mm

18Breadth mm

17Weight g

LiveHealth none

Photos for Sample Id 'A5-MB24-MU-08'

File Name: A5-MB24-MU-08.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB24-MU-09

Collection Time: 16:02

63Length (total) mm

36Width mm

24Breadth mm

27Weight g

LiveHealth none

Photos for Sample Id 'A5-MB24-MU-09'

File Name: A5-MB24-MU-09.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 02, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A5-MB24-MU-10

Collection Time: 16:07

63Length (total) mm

35Width mm

23Breadth mm

25Weight g

LiveHealth none

Photos for Sample Id 'A5-MB24-MU-10'

File Name: A5-MB24-MU-10.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A6-MB11

Photos for Location Id 'A6-MB11'

A6-MB11 -118.642992, 47.938172

File Name: A6-MB11.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-01

Collection Time: 11:31

58Length (total) mm

32Width mm

21Breadth mm

23Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-01'

File Name: A6-MB11-MU-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-02

Collection Time: 11:34

57Length (total) mm

33Width mm

20Breadth mm

20Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-02'

File Name: A6-MB11-MU-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-03

Collection Time: 11:38

54Length (total) mm

29Width mm

19Breadth mm

19Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-03'

File Name: A6-MB11-MU-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-04

Collection Time: 11:42

50Length (total) mm

29Width mm

15Breadth mm

13Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-04'

File Name: A6-MB11-MU-04.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-05

Collection Time: 11:45

56Length (total) mm

34Width mm

20Breadth mm

21Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-05'

File Name: A6-MB11-MU-05.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-06

Collection Time: 11:48

55Length (total) mm

30Width mm

18Breadth mm

17Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-06'

File Name: A6-MB11-MU-06.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-07

Collection Time: 11:51

41Length (total) mm

24Width mm

12Breadth mm

7Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-07'

File Name: A6-MB11-MU-07.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-08

Collection Time: 12:04

52Length (total) mm

29Width mm

19Breadth mm

17Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-08'

File Name: A6-MB11-MU-08.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-09

Collection Time: 12:08

53Length (total) mm

30Width mm

18Breadth mm

16Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-09'

File Name: A6-MB11-MU-09.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-10

Collection Time: 12:12

52Length (total) mm

28Width mm

18Breadth mm

15Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-10'

File Name: A6-MB11-MU-10.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-11

Collection Time: 12:15

51Length (total) mm

27Width mm

15Breadth mm

13Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-11'

File Name: A6-MB11-MU-11.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-12

Collection Time: 12:19

50Length (total) mm

29Width mm

17Breadth mm

14Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-12'

File Name: A6-MB11-MU-12.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-13

Collection Time: 12:22

48Length (total) mm

29Width mm

16Breadth mm

12Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-13'

File Name: A6-MB11-MU-13.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-14

Collection Time: 12:24

52Length (total) mm

30Width mm

17Breadth mm

13Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-14'

File Name: A6-MB11-MU-14.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-15

Collection Time: 12:29

50Length (total) mm

27Width mm

17Breadth mm

13Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-15'

File Name: A6-MB11-MU-15.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-16

Collection Time: 12:32

58Length (total) mm

31Width mm

20Breadth mm

20Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-16'

File Name: A6-MB11-MU-16.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-17

Collection Time: 12:34

46Length (total) mm

26Width mm

16Breadth mm

11Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-17'

File Name: A6-MB11-MU-17.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-18

Collection Time: 12:38

46Length (total) mm

26Width mm

16Breadth mm

11Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-18'

File Name: A6-MB11-MU-18.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-19

Collection Time: 12:41

49Length (total) mm

32Width mm

18Breadth mm

17Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-19'

File Name: A6-MB11-MU-19.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-20

Collection Time: 12:44

46Length (total) mm

27Width mm

14Breadth mm

9Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-20'

File Name: A6-MB11-MU-20.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB11-MU-21

Collection Time: 12:48

45Length (total) mm

26Width mm

13Breadth mm

9Weight g

LiveHealth none

Photos for Sample Id 'A6-MB11-MU-21'

File Name: A6-MB11-MU-21.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: A6-MB12

Photos for Location Id 'A6-MB12'

A6-MB12 -118.642992, 47.938172

File Name: A6-MB12.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB12-MU-01

Collection Time: 12:58

64Length (total) mm

33Width mm

21Breadth mm

22Weight g

LiveHealth none

Photos for Sample Id 'A6-MB12-MU-01'

File Name: A6-MB12-MU-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB12-MU-02

Collection Time: 13:01

62Length (total) mm

33Width mm

21Breadth mm

22Weight g

LiveHealth none

Photos for Sample Id 'A6-MB12-MU-02'

File Name: A6-MB12-MU-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB12-MU-03

Collection Time: 13:04

59Length (total) mm

31Width mm

22Breadth mm

21Weight g

LiveHealth none

Photos for Sample Id 'A6-MB12-MU-03'

File Name: A6-MB12-MU-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Oct 01, 2016

Unit of Measure

Species Type: MU

Species Name: Anodonta sp.

Sample Id: A6-MB12-MU-04

Collection Time: 13:07

57Length (total) mm

32Width mm

18Breadth mm

16Weight g

LiveHealth none

Photos for Sample Id 'A6-MB12-MU-04'

File Name: A6-MB12-MU-04.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT31

Photos for Location Id 'SR-CT31'

SR-CT31 -118.671481, 48.063428

File Name: SR-CT31.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT31'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT32

Photos for Location Id 'SR-CT32'

SR-CT32 -118.671497, 48.063447

File Name: SR-CT32.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 19, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: SR-CT32-CR-01

Collection Time: 9:43

43Length (carapace) mm

85Length (total) mm

23Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'SR-CT32-CR-01'

File Name: SR-CT32-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT33

Photos for Location Id 'SR-CT33'

SR-CT33 -118.67073, 48.063831

File Name: SR-CT33.JPG

Page 477 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT33'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT34

Photos for Location Id 'SR-CT34'

SR-CT34 -118.670126, 48.064023

File Name: SR-CT34.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT34'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT35

Photos for Location Id 'SR-CT35'

SR-CT35 -118.669632, 48.065

File Name: SR-CT35.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT35'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT36

Photos for Location Id 'SR-CT36'

SR-CT36 -118.669476, 48.064791

File Name: SR-CT36.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT36'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT37

Photos for Location Id 'SR-CT37'

SR-CT37 -118.669921, 48.06501

File Name: SR-CT37.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT37'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT38

Photos for Location Id 'SR-CT38'

SR-CT38 -118.670315, 48.065234

File Name: SR-CT38.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT38'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT39

Photos for Location Id 'SR-CT39'

SR-CT39 -118.670557, 48.065178

File Name: SR-CT39.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT39'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT40

Photos for Location Id 'SR-CT40'

SR-CT40 -118.670683, 48.065337

File Name: SR-CT40.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT40'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT41

Photos for Location Id 'SR-CT41'

SR-CT41 -118.669775, 48.066991

File Name: SR-CT41.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 19, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: SR-CT41-CR-01

Collection Time: 10:16

54Length (carapace) mm

110Length (total) mm

42Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'SR-CT41-CR-01'

File Name: SR-CT41-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 19, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: SR-CT41-CR-02

Collection Time: 10:16

43Length (carapace) mm

90Length (total) mm

22Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'SR-CT41-CR-02'

File Name: SR-CT41-CR-02.JPG

Page 495 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 19, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: SR-CT41-CR-03

Collection Time: 10:16

33Length (carapace) mm

72Length (total) mm

10Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'SR-CT41-CR-03'

File Name: SR-CT41-CR-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT42

Photos for Location Id 'SR-CT42'

SR-CT42 -118.669697, 48.067059

File Name: SR-CT42.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT42'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT43

Photos for Location Id 'SR-CT43'

SR-CT43 -118.667357, 48.068637

File Name: SR-CT43.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT43'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT44

Photos for Location Id 'SR-CT44'

SR-CT44 -118.667277, 48.06898

File Name: SR-CT44.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 19, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: SR-CT44-CR-01

Collection Time: 10:32

54Length (carapace) mm

114Length (total) mm

53Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'SR-CT44-CR-01'

File Name: SR-CT44-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT45

Photos for Location Id 'SR-CT45'

SR-CT45 -118.668444, 48.069719

File Name: SR-CT45.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT45'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT46

Photos for Location Id 'SR-CT46'

SR-CT46 -118.666313, 48.073233

File Name: SR-CT46.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT46'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT47

Photos for Location Id 'SR-CT47'

SR-CT47 -118.666445, 48.073361

File Name: SR-CT47.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 19, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: SR-CT47-CR-01

Collection Time: 10:52

53Length (carapace) mm

102Length (total) mm

46Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'SR-CT47-CR-01'

File Name: SR-CT47-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT48

Photos for Location Id 'SR-CT48'

SR-CT48 -118.667229, 48.073683

File Name: SR-CT48.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT48'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT49

Photos for Location Id 'SR-CT49'

SR-CT49 -118.667833, 48.074015

File Name: SR-CT49.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT49'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT50

Photos for Location Id 'SR-CT50'

SR-CT50 -118.667967, 48.075833

File Name: SR-CT50.JPG

Page 513 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 19, 2016

Unit of Measure

Species Type: CR

Species Name: Pacifastacus leniusculus 

Sample Id: SR-CT50-CR-01

Collection Time: 11:13

35Length (carapace) mm

71Length (total) mm

18Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'SR-CT50-CR-01'

File Name: SR-CT50-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT51

Photos for Location Id 'SR-CT51'

SR-CT51 -118.66818, 48.075986

File Name: SR-CT51.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 19, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: SR-CT51-CR-01

Collection Time: 11:14

56Length (carapace) mm

110Length (total) mm

56Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'SR-CT51-CR-01'

File Name: SR-CT51-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 19, 2016

Unit of Measure

Species Type: CR

Species Name: Orconectes virilis

Sample Id: SR-CT51-CR-02

Collection Time: 11:14

51Length (carapace) mm

104Length (total) mm

40Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'SR-CT51-CR-02'

File Name: SR-CT51-CR-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT52

Photos for Location Id 'SR-CT52'

SR-CT52 -118.679586, 48.079091

File Name: SR-CT52.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT52'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT53

Photos for Location Id 'SR-CT53'

SR-CT53 -118.679544, 48.079176

File Name: SR-CT53.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT53'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT54

Photos for Location Id 'SR-CT54'

SR-CT54 -118.680118, 48.07949

File Name: SR-CT54.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT54'

Page 523 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT55

Photos for Location Id 'SR-CT55'

SR-CT55 -118.683158, 48.080749

File Name: SR-CT55.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 20, 2016

Unit of Measure

Species Type: CR

Species Name: Pacifastacus leniusculus 

Sample Id: SR-CT55-CR-01

Collection Time: 11:27

34Length (carapace) mm

73Length (total) mm

18Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'SR-CT55-CR-01'

File Name: SR-CT55-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT56

Photos for Location Id 'SR-CT56'

SR-CT56 -118.68369, 48.080991

File Name: SR-CT56.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT56'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT57

Photos for Location Id 'SR-CT57'

SR-CT57 -118.687569, 48.082072

File Name: SR-CT57.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT57'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT58

Photos for Location Id 'SR-CT58'

SR-CT58 -118.687425, 48.082007

File Name: SR-CT58.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT58'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT59

Photos for Location Id 'SR-CT59'

SR-CT59 -118.689876, 48.082992

File Name: SR-CT59.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT59'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT60

Photos for Location Id 'SR-CT60'

SR-CT60 -118.690339, 48.083354

File Name: SR-CT60.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT60'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT61

Photos for Location Id 'SR-CT61'

SR-CT61 -118.691643, 48.085212

File Name: SR-CT61.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT61'

Page 537 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT62

Photos for Location Id 'SR-CT62'

SR-CT62 -118.69302, 48.08605

File Name: SR-CT62.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 19, 2016

Unit of Measure

Species Type: CR

Species Name: Pacifastacus leniusculus 

Sample Id: SR-CT62-CR-01

Collection Time: 12:35

42Length (carapace) mm

83Length (total) mm

29Weight g

LiveHealth none

SalmonBait none

Photos for Sample Id 'SR-CT62-CR-01'

File Name: SR-CT62-CR-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Crayfish trap (CT)

Location Id: SR-CT63

Photos for Location Id 'SR-CT63'

SR-CT63 -118.693091, 48.086283

File Name: SR-CT63.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-CT63'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: SR-MB31

Photos for Location Id 'SR-MB31'

SR-MB31 Begin -118.670207, 48.064166

SR-MB31 End -118.669724, 48.064682

File Name: SR-MB31.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-MB31'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: SR-MB32

Photos for Location Id 'SR-MB32'

SR-MB32 Begin -118.669779, 48.064966

SR-MB32 End -118.670806, 48.065437

File Name: SR-MB32.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-MB32'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: SR-MB33

Photos for Location Id 'SR-MB33'

SR-MB33 Begin -118.669633, 48.067055

SR-MB33 End -118.668722, 48.067379

File Name: SR-MB33.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-MB33'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: SR-MB34

Photos for Location Id 'SR-MB34'

SR-MB34 Begin -118.690048, 48.083094

SR-MB34 End -118.689211, 48.082692

File Name: SR-MB34.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 18, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB34-MU-01

Collection Time: 13:50

48.3Length (total) mm

26.2Width mm

15.7Breadth mm

14Weight g

LiveHealth none

Photos for Sample Id 'SR-MB34-MU-01'

File Name: SR-MB34-MU-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 20, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB34-MU-02

Collection Time: 9:15

44Length (total) mm

23.7Width mm

13.9Breadth mm

8.5Weight g

LiveHealth none

Photos for Sample Id 'SR-MB34-MU-02'

File Name: SR-MB34-MU-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 20, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB34-MU-03

Collection Time: 9:20

57.5Length (total) mm

29.4Width mm

16.7Breadth mm

16Weight g

LiveHealth none

Photos for Sample Id 'SR-MB34-MU-03'

File Name: SR-MB34-MU-03.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 20, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB34-MU-04

Collection Time: 9:21

56.6Length (total) mm

31.5Width mm

17.7Breadth mm

22Weight g

LiveHealth none

Photos for Sample Id 'SR-MB34-MU-04'

File Name: SR-MB34-MU-04.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 20, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB34-MU-05

Collection Time: 9:22

63.7Length (total) mm

34.3Width mm

18.6Breadth mm

28Weight g

LiveHealth none

Photos for Sample Id 'SR-MB34-MU-05'

File Name: SR-MB34-MU-05.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 20, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB34-MU-06

Collection Time: 9:26

73.5Length (total) mm

37.8Width mm

22.3Breadth mm

40Weight g

LiveHealth none

Photos for Sample Id 'SR-MB34-MU-06'

File Name: SR-MB34-MU-06.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 20, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB34-MU-07

Collection Time: 9:27

74.6Length (total) mm

37.9Width mm

21.9Breadth mm

39Weight g

LiveHealth none

Photos for Sample Id 'SR-MB34-MU-07'

File Name: SR-MB34-MU-07.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 20, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB34-MU-08

Collection Time: 9:29

75.5Length (total) mm

37Width mm

21.6Breadth mm

39Weight g

LiveHealth none

Photos for Sample Id 'SR-MB34-MU-08'

File Name: SR-MB34-MU-08.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 20, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB34-MU-09

Collection Time: 9:33

73.3Length (total) mm

37.3Width mm

22.5Breadth mm

40Weight g

LiveHealth none

Photos for Sample Id 'SR-MB34-MU-09'

File Name: SR-MB34-MU-09.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 20, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB34-MU-10

Collection Time: 15:30

51.5Length (total) mm

27.4Width mm

14.6Breadth mm

13Weight g

LiveHealth none

Photos for Sample Id 'SR-MB34-MU-10'

File Name: SR-MB34-MU-10.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 20, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB34-MU-11

Collection Time: 15:32

58.5Length (total) mm

31Width mm

17Breadth mm

20Weight g

LiveHealth none

Photos for Sample Id 'SR-MB34-MU-11'

File Name: SR-MB34-MU-11.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 20, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB34-MU-12

Collection Time: 15:32

57.6Length (total) mm

29.2Width mm

17.4Breadth mm

20Weight g

LiveHealth none

Photos for Sample Id 'SR-MB34-MU-12'

File Name: SR-MB34-MU-12.JPG

Page 560 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 20, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB34-MU-13

Collection Time: 15:32

66.5Length (total) mm

35.1Width mm

18.5Breadth mm

27Weight g

LiveHealth none

Photos for Sample Id 'SR-MB34-MU-13'

File Name: SR-MB34-MU-13.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 20, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB34-MU-14

Collection Time: 15:33

74Length (total) mm

38.5Width mm

22.1Breadth mm

42Weight g

LiveHealth none

Photos for Sample Id 'SR-MB34-MU-14'

File Name: SR-MB34-MU-14.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 20, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB34-MU-15

Collection Time: 15:33

79.1Length (total) mm

40Width mm

22.5Breadth mm

44Weight g

LiveHealth none

Photos for Sample Id 'SR-MB34-MU-15'

File Name: SR-MB34-MU-15.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: SR-MB35

Photos for Location Id 'SR-MB35'

SR-MB35 Begin -118.690437, 48.083376

SR-MB35 End -118.691136, 48.083688

File Name: SR-MB35.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 18, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB35-MU-01

Collection Time: 14:25

42.6Length (total) mm

21.8Width mm

13.3Breadth mm

8Weight g

LiveHealth none

Photos for Sample Id 'SR-MB35-MU-01'

File Name: SR-MB35-MU-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 18, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB35-MU-02

Collection Time: 14:28

40.9Length (total) mm

20.6Width mm

11.7Breadth mm

6Weight g

LiveHealth none

Photos for Sample Id 'SR-MB35-MU-02'

File Name: SR-MB35-MU-02.JPG

Page 566 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: SR-MB36

Photos for Location Id 'SR-MB36'

SR-MB36 Begin -118.689135, 48.082714

SR-MB36 End -118.688358, 48.082486

File Name: SR-MB36.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 18, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB36-MU-01

Collection Time: 15:05

37.6Length (total) mm

20.5Width mm

11.4Breadth mm

6Weight g

LiveHealth none

Photos for Sample Id 'SR-MB36-MU-01'

File Name: SR-MB36-MU-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 18, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB36-MU-02

Collection Time: 15:07

68.7Length (total) mm

35.2Width mm

20.6Breadth mm

32Weight g

LiveHealth none

Photos for Sample Id 'SR-MB36-MU-02'

File Name: SR-MB36-MU-02.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: SR-MB37

Photos for Location Id 'SR-MB37'

SR-MB37 Begin -118.691512, 48.085076

SR-MB37 End -118.691262, 48.08467

File Name: SR-MB37.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-MB37'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: SR-MB38

Photos for Location Id 'SR-MB38'

SR-MB38 Begin -118.691505, 48.085111

SR-MB38 End -118.692598, 48.085726

File Name: SR-MB38.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 19, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB38-MU-01

Collection Time: 10:10

36.9Length (total) mm

18.7Width mm

9.8Breadth mm

4Weight g

LiveHealth none

Photos for Sample Id 'SR-MB38-MU-01'

File Name: SR-MB38-MU-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 19, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB38-MU-02

Collection Time: 10:12

45.7Length (total) mm

23.5Width mm

14.5Breadth mm

11Weight g

LiveHealth none

Photos for Sample Id 'SR-MB38-MU-02'

File Name: SR-MB38-MU-02.JPG

Page 574 of 582



Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: SR-MB39

Photos for Location Id 'SR-MB39'

SR-MB39 Begin -118.666499, 48.073478

SR-MB39 End -118.667483, 48.073734

File Name: SR-MB39.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-MB39'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: SR-MB40

Photos for Location Id 'SR-MB40'

SR-MB40 Begin -118.667596, 48.073766

SR-MB40 End -118.667844, 48.074519

File Name: SR-MB40.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

No samples were taken at Location Id 'SR-MB40'
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: SR-MB41

Photos for Location Id 'SR-MB41'

SR-MB41 Begin -118.683824, 48.081011

SR-MB41 End -118.68462, 48.080855

File Name: SR-MB41.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 19, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB41-MU-01

Collection Time: 12:48

40.5Length (total) mm

21.2Width mm

12.6Breadth mm

8Weight g

LiveHealth none

Photos for Sample Id 'SR-MB41-MU-01'

File Name: SR-MB41-MU-01.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Location Coordinates:

Location Type: Mussel beach (MB)

Location Id: SR-MB42

Photos for Location Id 'SR-MB42'

SR-MB42 Begin -118.683837, 48.080832

SR-MB42 End -118.683333, 48.080273

File Name: SR-MB42.JPG
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Teck American Incorporated
Macroinvertebrate Tissue Study
Field Summary Report

Measurement Value

Collection Date: Sep 19, 2016

Unit of Measure

Species Type: MU

Species Name: Margaritifera falcata

Sample Id: SR-MB42-MU-01

Collection Time: 13:30

26.5Length (total) mm

15.1Width mm

8.3Breadth mm

2.5Weight g

LiveHealth none

Photos for Sample Id 'SR-MB42-MU-01'

File Name: SR-MB42-MU-01.JPG
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Table K-1.  Personnel for Macroinvertebrate Tissue Study, by Date. 
Date Location AECOM Staff Gravity Staff Columbia Navigation 

Inc. Staff 
EPA Observer Visitor(s) 

9-7-16 A4 Jennifer Pretare, 
Linda Howard 

Mike Duffield, Shawn 
Hinz, Ed Sloan 

Eric Weatherman, 
Josh Weatherman 

Matt Mayry  

9-8-16 A4 Jennifer Pretare, 
Linda Howard 

Mike Duffield, Ed Sloan Eric Weatherman, 
Josh Weatherman 

Matt Mayry  

9-9-16 A4 Jennifer Pretare, 
Linda Howard 

Mike Duffield, Rene 
Trudeau 

Josh Weatherman, 
Dan Smith 

Matt Mayry  

9-10-16 A3 Jennifer Pretare, 
Linda Howard 

Mike Duffield, Rene 
Trudeau 

Josh Weatherman, 
Dan Smith 

Matt Mayry  

9-11-16 A3 Jennifer Pretare, 
Linda Howard 

Mike Duffield, Rene 
Trudeau 

Eric Weatherman, 
Dan Smith 

Matt Mayry  

9-12-16 A3 Jennifer Pretare, 
Linda Howard 

Mike Duffield, Rene 
Trudeau 

Eric Weatherman, 
Dan Smith 

Matt Mayry  

9-13-16 A1 Jennifer Pretare, 
Linda Howard, Russ 
Bevill 

Mike Duffield, Rene 
Trudeau 

Eric Weatherman, 
Dan Smith 

Kathy Cerise John Toll, Windward 

9-14-16 A1 Jennifer Pretare, 
Linda Howard, Russ 
Bevill 

Mike Duffield, Rene 
Trudeau 

Eric Weatherman, 
Dan Smith 

Kathy Cerise John Toll, Windward 

9-15-16 A1 Dave Hose, Jeff 
Walker, Russ Bevill 

Mike Duffield, Rene 
Trudeau 

Eric Weatherman, 
Dan Smith 

Rachel Zajac-Fay  

9-16-16 A1 Dave Hose, Jeff 
Walker, Russ Bevill 

Mike Duffield, John 
Schaefer 

Eric Weatherman, 
Dan Smith 

Rachel Zajac-Fay  

9-17-16 A6 Dave Hose, Jeff 
Walker, Russ Bevill 

Mike Duffield, John 
Schaefer 

Eric Weatherman, 
Josh Weatherman 

Rachel Zajac-Fay  

9-18-16 Sanpoil 
River 

Dave Hose, Jeff 
Walker, Russ Bevill 

Mike Duffield, John 
Schaefer 

- Rachel Zajac-Fay  

9-19-16 Sanpoil 
River 

Dave Hose, Jeff 
Walker, Russ Bevill 

Mike Duffield, John 
Schaefer 

- Rachel Zajac-Fay  

9-20-16 Sanpoil Dave Hose, Jeff Mike Duffield, John - Rachel Zajac-Fay  



Table K-1.  Personnel for Macroinvertebrate Tissue Study, by Date. 
Date Location AECOM Staff Gravity Staff Columbia Navigation 

Inc. Staff 
EPA Observer Visitor(s) 

River Walker, Russ Bevill Schaefer 
9-21-16 A6 Dave Hose, Jeff 

Walker, Russ Bevill 
Mike Duffield, John 
Schaefer 

- Rachel Zajac-Fay  

9-22-16 A5 Dave Hose, Jeff 
Walker, Russ Bevill 

Mike Duffield, John 
Schaefer 

Eric Weatherman, 
Josh Weatherman 

Rachel Zajac-Fay  

9-23-16 A5 Dave Hose, Jeff 
Walker, Russ Bevill 

Mike Duffield, John 
Schaefer 

Eric Weatherman, 
Josh Weatherman 

Rachel Zajac-Fay  

9-24-16  
NO FIELD WORK 9-25-16 

9-26-16 
9-27-16 
9-28-16 A1 Jennifer Pretare, 

Glen Mejia, Russ 
Bevill 

Mike Duffield, Shawn 
Hinz, Chad Furulie, Ed 
Sloan 

Eric Weatherman, 
Josh Weatherman 

Rob Pederson, Rob Rau, 
Kris Leefers, Brent 
Richmond 

Kris McCaig, Teck 
Nancy Judd, 
Windward 

9-29-16 A3 Jennifer Pretare, 
Glen Mejia, Russ 
Bevill 

Mike Duffield, Chad 
Furulie 

Eric Weatherman, 
Josh Weatherman 

Rob Pederson, Rob Rau, 
Kris Leefers, Brent 
Richmond 

 

9-30-16 A4 Jennifer Pretare, 
Glen Mejia, Russ 
Bevill 

Mike Duffield, Chad 
Furulie 

Eric Weatherman, 
Josh Weatherman 

Rob Pederson, Rob Rau, 
Kris Leefers, Brent 
Richmond 

Cameron 
Weatherman 

10-1-16 A6 Jennifer Pretare, 
Glen Mejia, Russ 
Bevill 

Mike Duffield, Chad 
Furulie 

Eric Weatherman, 
Josh Weatherman 

Rob Pederson, Rob Rau, 
Kris Leefers, Brent 
Richmond 

 

10-2-16 A5 Jennifer Pretare, 
Glen Mejia, Russ 
Bevill 

Mike Duffield, Chad 
Furulie 

Eric Weatherman, 
Josh Weatherman 

Rob Pederson, Rob Rau, 
Kris Leefers, Brent 
Richmond 

 

10-3-16 NO FIELD WORK 
10-4-16 A2 Dave Hose, Glen 

Mejia, Michelle 
Mike Duffield, Ed Sloan Eric Weatherman, 

Josh Weatherman 
-  



Table K-1.  Personnel for Macroinvertebrate Tissue Study, by Date. 
Date Location AECOM Staff Gravity Staff Columbia Navigation 

Inc. Staff 
EPA Observer Visitor(s) 

Stegner 
10-5-16 A2 Dave Hose, Glen 

Mejia, Michelle 
Stegner 

Mike Duffield, Ed Sloan Eric Weatherman, 
Josh Weatherman 

-  

 































































































































APPENDIX B 
TISSUE COMPOSITING PLAN 
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TAI’s initial draft plan submitted 6/9/16  
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Kessel Cristy    SPOK

From: McCaig Kris  SPOK
Sent: Thursday, June 9, 2016 5:08 PM
To: Dustan Bott (Bott.Dustan@epa.gov); Cameron.Irvine@CH2M.com; Marc Stifelman 

(stifelman.marc@epa.gov); John Toll (JohnT@windwardenv.com); Dina Johnson 
(DLJohnson@ramboll.com); Henselen Becky    SPOK; Nancy Judd 
(NancyJ@windwardenv.com); Berit Bergquist (BeritB@windwardenv.com); Jennifer 
Pretare (Jennifer.Pretare@aecom.com); Cristy Kessel (cristy.kessel@outlook.com)

Subject: RE: Draft BMI Compositing Plan materials for EPA
Attachments: UCR: Updated compositing spreadsheet

See the attached from Berit. 
 
Thanks again for the call today. We look forward to hearing from EPA and answering any further 
questions you may have. 
 
Kris 
 

Kris McCaig 
Manager, Environment & Public Affairs 
Teck American Incorporated 
Phone: +1.509.623.4501 
Fax: +1.509.922.8767 
Mobile: +1.509.434.8542 
eMail: Kris.McCaig@teck.com 
www.teck.com 

 
From: McCaig Kris SPOK  
Sent: Wednesday, June 08, 2016 3:06 PM 
To: Dustan Bott (Bott.Dustan@epa.gov); Cameron.Irvine@CH2M.com; Marc Stifelman (stifelman.marc@epa.gov); John 
Toll (JohnT@windwardenv.com); Dina Johnson (DLJohnson@ramboll.com); Henselen Becky SPOK; Nancy Judd 
(NancyJ@windwardenv.com); Berit Bergquist (BeritB@windwardenv.com); Jennifer Pretare 
(Jennifer.Pretare@aecom.com); Cristy Kessel (cristy.kessel@outlook.com) 
Subject: FW: Draft BMI Compositing Plan materials for EPA 
 

Please see the attached and below from Berit for review prior to our call tomorrow afternoon at 2:00 PM. 
 
Thanks, 
 
Kris 
 

Kris McCaig 
Manager, Environment & Public Affairs 
Teck American Incorporated 
Phone: +1.509.623.4501 
Fax: +1.509.922.8767 
Mobile: +1.509.434.8542 
eMail: Kris.McCaig@teck.com 
www.teck.com 

 
From: Berit Bergquist [mailto:BeritB@windwardenv.com]  
Sent: Wednesday, June 08, 2016 12:51 PM 
To: McCaig Kris SPOK 
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Cc: Henselen Becky SPOK; Nancy Judd; John Toll; Kate McPeek 
Subject: UCR: Draft BMI Compositing Plan materials for EPA 
 
Hi Kris, 
 
Attached are two files containing: 1) an Excel workbook with the draft macroinvertebrate tissue compositing plan, and 
2) draft maps to assist with the compositing plan discussion tomorrow. 
 
In order to help EPA become familiar with the worksheet before our discussion tomorrow, the following provides a 
description for each of the worksheets in the workbook: 
 

         “Mussel Data” and “Crayfish Data”: These worksheets contain the raw data, including sample locations, date 
and time of collection, sample IDs, measurements, health (i.e., live or dead), whether sample shipment was 
delayed, whether catfood was used for crayfish bait, and species. Some of these factors were treated as follows 
in the proposed compositing plan: 

o   Only live mussels are proposed to be analyzed 

o   Samples in delayed shipment are proposed to be analyzed (provided samples are further inspected in the 
lab and no anomalies are noted) 

o   Crayfish caught with catfood bait are proposed to be excluded for locations with organic analyses, if 
sufficient organisms are available at a location. However, in Area 5 three crayfish from one trap (CT15) 
were captured using catfood and are proposed to be analyzed in one single composite. 

o   For crayfish, both northern and native signal crayfish were collected within certain areas, and not 
proposed to be treated separately in the composites (i.e., in some cases it is proposed that they be 
combined). 
 

         “Mussel Worksheet” and “Crayfish Worksheet”: These worksheets present the proposed compositing options 
(and some alternative options), that were selected based on locations, number of organisms, and target 
weights, along with factors noted above. Options that involve distributing specimens differently within a mussel 
beach are labeled 1 and 1a (e.g., 2 composites containing 6 mussels each or 6 composites containing 2 mussels 
each), whereas options that involve different combinations of mussel beaches or traps are labeled 1 and 2 and 
are separated with a dashed line. TAI’s proposed option is highlighted in bright green. 
 

         “Mussel Composites” and “Crayfish Composites”: These worksheets identify the specific samples that go into 
each proposed composite sample, and assign a composite ID. In addition, field splits and field replicates are 
identified. 

 

         “Mussel Pivot” and “Crayfish Pivot”: These pivot tables provide a summary of the number of samples, weights, 
and sample type (original, field split, or field replicate) for each composite, based on the information in the 
“Composites” worksheets. 

 

         “Composite Summary”: This worksheet summarizes the following per composite: the composite ID, the number 
of individuals in the composite, the total estimated weight available for analysis, and the chemicals to be 
analyzed (for some samples the number of analytes is reduced because of insufficient sample mass). 

 

         “Overall Summary”: This table summarizes the total number of actual/proposed composites, compared to the 
targeted number. 
 

         “QAPP Target Numbers” and QAPP Analytes and Mass”: These are tables A7‐2 and A7‐3 from the QAPP as a 
reference for the source on target numbers, analytes, and mass required for analysis. 
 

The attached maps are the same draft maps sent to EPA last week, but they have been hand‐marked to show the beach 
and crayfish trap locations where live specimens were caught. In addition, the number of specimens and their weights 
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are shown. These maps are provided to help visualize the allocation of specimens to different composites. Note that the 
target level of effort from the QAPP was met in all areas (12 mussel beaches and 90 crayfish trap nights); the locations 
that are hand‐marked are the only ones where live specimens were collected.  
 
Berit 
 
 

Berit Bergquist 
Senior Associate 
Windward Environmental 
200 West Mercer St. 
Suite 401  
Seattle, WA 98119 
206.812.5403 
 
 
 



Mussel Composite Worksheet
1 TAL metals and mercury 2

2 Total mercury 1.5 3.5

3 MeHg 1.5 5

4 Inorganic As 3 8

Shaded yellow = mussels in delayed cooler 5 PCBs 10 18

Shaded blue = clams also collected 6 Dioxins/furans 10 28

Actual sample Weights Options

Sampling 

Area

Original 

Sample 

(Type 1)

Original With 

EPA Split 

(Type 1a)

Original With 

Field Split 

(Type 1b)

Field 

Replicate 

(Type 2) Area Beach

# Dead 

Mussels

# Live 

Mussels

Mussel 

Species

Total Live 

Weight

Live 

Weight for 

Analysis Option #

Mussels 

per sample # samples

Enough for 

EPA Split? Enough for Field Split?

Enough for 

Field 

Replicate? Analytes

A1 4.5 7 9 4.5 A1 MB05 0 12 A 181 90.5 1 2 6 yes yes yes all (1 and 2)

A1 A 1a 6 2 yes yes yes all (1 and 2)

A2 30 32.5 60 30 A2 MB01 2 1 A 2 1 not enough mass for any analyses

A2 MB04 6 16 A 47.6 23.8 1 7-8 3 yes no yes all

A2 MB05 0 7 A 236 118 1a 23 1 yes yes yes all

A2 MB06 0 30 A 1047 523.5 1 10 3 yes yes yes all

A2 1a 15 2 yes yes yes

A3 4.5 7 9 4.5 A3 MB01 0 4 A 81 40.5 1 1 and 3 2 yes yes no yes all (1 and 2)

A3 1a 4 1 yes yes no all (1 and 2)

A3 MB04 0 1 A 3.5 1.75 1 1 and 3 2 yes no yes no all

A3 MB06 2 3 A 19.3 9.65

A3 MB12 1 0 A only dead collected, and not enough mass

A3 MB13 1 1 A 4 2 one live and one dead collected, and not enough mass

A4 4.5 7 9 4.5 A4 MB07 1 0 A only dead collected

A4 MB10 1 0 A only dead collected

A4 MB13 2 0 A only dead collected

A5 30 32.5 60 30 A5 MB08 1 0 A only dead collected, and only enough mass for metals

A6 30 32.5 60 30 A6 MB01 8 19 A 36.3 18.15 1 19 1 no no no 1-5 (no D/F)

A6 MB03 0 7 A 19 9.5 1 7 1 no no no 1-4 (no PCBs or D/F)

A6 MB04 1 0 A only dead collected, and not enough mass

A6 MB05 3 4 A 7.5 3.75 1 4 1 no no no 1 and 2

A6 MB07 1 10 A 25.7 12.85 only dead collected, and not enough mass

A6 MB08 7 7 A 11.6 5.8 1 7 1 no no no 1,2,3

A6 MB09 1 9 A 18.4 9.2 1 9 1 no no no 1-4 (no PCBs or D/F)

A6 MB10 0 0 only clams collected

A6 A6

MB01 

MB07 

MB08 16 36 A 73.6 36.8 2 36 1 yes no no all

A6 MB03 0 7 A 19 9.5 2 7 1 no no no 1-4 (no PCBs or D/F)

A6 MB09 1 9 A 18.4 9.2 2 9 1 no no no 1-4 (no PCBs or D/F)

A6 MB05 3 4 A 7.5 3.75 2 4 1 no no no 1 and 2

A6 A6 all beaches 56 A 118.5 59.25 3 28 2 yes no no all

Sanpoil River 30 32.5 60 30 SR MB09 7 WP 40.6 20.3 1 7 1 no no no 1-5 (no D/F)

Sanpoil River MB04 1 WP 10.1 5.05 1 2 1 no no no 1-5 (no D/F)

Sanpoil River MB03 1 WP 32 16

Sanpoil River MB01 4 WP 22.2 11.1 1 4 1 no no no 1-4 (no PCBs or D/F)

Sanpoil River MB08 3 WP 16.9 8.45 1 4 1 no no no 1-4 (no PCBs or D/F)

Sanpoil River MB11 1 WP 1.2 0.6

Sanpoil River SR MB09 7 WP 40.6 20.3 2 9 1 yes no no all

Sanpoil River MB04 1 WP 10.1 5.05

Sanpoil River MB03 1 WP 32 16

Sanpoil River MB01 4 WP 22.2 11.1 2 4 1 no no no 1-4 (no PCBs or D/F)

Sanpoil River MB08 3 WP 16.9 8.45 2 4 1 no no no 1-4 (no PCBs or D/F)

Sanpoil River MB11 1 WP 1.2 0.6

Sanpoil River SR all beaches 17 WP 123 61.5 3 17 1 yes yes no all

Target sample Weights (g) 



Compositing proposal for mussels 

Area Sample ID Location ID Species Health
Weight 
(g)

Delayed 
Cooler 
Sample?

Estimated 

Tissue 

Weight 

(g) Composite ID

Sample 

Type

A1 A1-MB05-MU-01 A1-MB05 Anodonta sp. Live 2 Y 1 A1-MU-C001-ST-A 1

A1 A1-MB05-MU-02 A1-MB05 Anodonta sp. Live 1 Y 0.5 A1-MU-C001-ST-A 1

A1 A1-MB05-MU-03 A1-MB05 Anodonta sp. Live 2 Y 1 A1-MU-C001-ST-B 2

A1 A1-MB05-MU-04 A1-MB05 Anodonta sp. Live 2 Y 1 A1-MU-C001-ST-B 2

A1 A1-MB05-MU-05 A1-MB05 Anodonta sp. Live 2 Y 1 A1-MU-C002-ST-SP 1b

A1 A1-MB05-MU-06 A1-MB05 Anodonta sp. Live 8 Y 4 A1-MU-C002-ST-SP 1b

A1 A1-MB05-MU-07 A1-MB05 Anodonta sp. Live 9 Y 4.5 A1-MU-C002-ST-SP 1b

A1 A1-MB05-MU-08 A1-MB05 Anodonta sp. Live 25 Y 12.5 A1-MU-C002-ST-SP 1b

A1 A1-MB05-MU-09 A1-MB05 Anodonta sp. Live 24 Y 12 A1-MU-C002-ST-SP 1b

A1 A1-MB05-MU-10 A1-MB05 Anodonta sp. Live 30 Y 15 A1-MU-C002-ST-SP 1b

A1 A1-MB05-MU-11 A1-MB05 Anodonta sp. Live 36 Y 18 A1-MU-C001-ST-B 2

A1 A1-MB05-MU-12 A1-MB05 Anodonta sp. Live 40 Y 20 A1-MU-C001-ST-A 1

A2 A2-MB01-MU-01 A2-MB01 Anodonta sp. Live 2 N 1 archive

A2 A2-MB01-MU-02 A2-MB01 Anodonta sp. Dead 1 N 0.5 archive

A2 A2-MB01-MU-03 A2-MB01 Anodonta sp. Dead 2 N 1 archive

A2 A2-MB04-MU-01 A2-MB04 Anodonta sp. Dead 2.3 N 1.15 archive

A2 A2-MB04-MU-02 A2-MB04 Anodonta sp. Dead 1.5 N 0.75 archive

A2 A2-MB04-MU-03 A2-MB04 Anodonta sp. Dead 3.2 N 1.6 archive

A2 A2-MB04-MU-04 A2-MB04 Anodonta sp. Live 2.6 N 1.3 A2-MU-C001-ST-A 1

A2 A2-MB04-MU-05 A2-MB04 Anodonta sp. Live 4.3 N 2.15 A2-MU-C001-ST-A 1

A2 A2-MB04-MU-06 A2-MB04 Anodonta sp. Live 4.2 N 2.1 A2-MU-C001-ST-A 1

A2 A2-MB04-MU-07 A2-MB04 Anodonta sp. Live 3.5 N 1.75 A2-MU-C001-ST-B 2

A2 A2-MB04-MU-08 A2-MB04 Anodonta sp. Live 3.9 N 1.95 A2-MU-C001-ST-B 2

A2 A2-MB04-MU-09 A2-MB04 Anodonta sp. Live 2.3 N 1.15 A2-MU-C001-ST-B 2

A2 A2-MB04-MU-10 A2-MB04 Anodonta sp. Live 2.2 N 1.1 A2-MU-C001-ST-A 1

A2 A2-MB04-MU-11 A2-MB04 Anodonta sp. Live 2.5 N 1.25 A2-MU-C003-ST 1

A2 A2-MB04-MU-12 A2-MB04 Anodonta sp. Live 3.5 N 1.75 A2-MU-C002-ST 1

A2 A2-MB04-MU-13 A2-MB04 Anodonta sp. Live 2.5 N 1.25 A2-MU-C002-ST 1

A2 A2-MB04-MU-14 A2-MB04 Anodonta sp. Live 1.3 N 0.65 A2-MU-C003-ST 1

A2 A2-MB04-MU-15 A2-MB04 Anodonta sp. Live 1.6 N 0.8 A2-MU-C003-ST 1

A2 A2-MB04-MU-16 A2-MB04 Anodonta sp. Dead 1.7 N 0.85 archive

A2 A2-MB04-MU-17 A2-MB04 Anodonta sp. Live 3.3 N 1.65 A2-MU-C002-ST 1

A2 A2-MB04-MU-18 A2-MB04 Anodonta sp. Dead 1.3 N 0.65 archive

A2 A2-MB04-MU-19 A2-MB04 Anodonta sp. Live 3.2 N 1.6 A2-MU-C002-ST 1

A2 A2-MB04-MU-20 A2-MB04 Anodonta sp. Dead 1.8 N 0.9 archive

A2 A2-MB04-MU-21 A2-MB04 Anodonta sp. Live 4 N 2 A2-MU-C003-ST 1

A2 A2-MB04-MU-22 A2-MB04 Anodonta sp. Live 2.7 N 1.35 A2-MU-C002-ST 1

A2 A2-MB05-MU-01 A2-MB05 Anodonta sp. Live 48 N 24 A2-MU-C002-ST 1

A2 A2-MB05-MU-02 A2-MB05 Anodonta sp. Live 33 N 16.5 A2-MU-C001-ST-A 1

A2 A2-MB05-MU-03 A2-MB05 Anodonta sp. Live 24 N 12 A2-MU-C001-ST-A 1

A2 A2-MB05-MU-04 A2-MB05 Anodonta sp. Live 40 N 20 A2-MU-C001-ST-B 2

A2 A2-MB05-MU-05 A2-MB05 Anodonta sp. Live 23 N 11.5 A2-MU-C001-ST-B 2

A2 A2-MB05-MU-06 A2-MB05 Anodonta sp. Live 26 N 13 A2-MU-C003-ST 1

A2 A2-MB05-MU-07 A2-MB05 Anodonta sp. Live 42 N 21 A2-MU-C003-ST 1

A2 A2-MB06-MU-01 A2-MB06 Anodonta sp. Live 51 N 25.5 A2-MS-C005-ST-B 2

A2 A2-MB06-MU-02 A2-MB06 Anodonta sp. Live 43 N 21.5 A2-MS-C005-ST-A 1

A2 A2-MB06-MU-03 A2-MB06 Anodonta sp. Live 50 N 25 A2-MS-C005-ST-A 1

A2 A2-MB06-MU-04 A2-MB06 Anodonta sp. Live 50 N 25 A2-MS-C004-ST-SP 1b

A2 A2-MB06-MU-05 A2-MB06 Anodonta sp. Live 44 N 22 A2-MS-C004-ST-SP 1b

A2 A2-MB06-MU-06 A2-MB06 Anodonta sp. Live 47 N 23.5 A2-MS-C004-ST-SP 1b

A2 A2-MB06-MU-07 A2-MB06 Anodonta sp. Live 27 N 13.5 A2-MS-C004-ST-SP 1b

A2 A2-MB06-MU-08 A2-MB06 Anodonta sp. Live 42 N 21 A2-MS-C004-ST-SP 1b

A2 A2-MB06-MU-09 A2-MB06 Anodonta sp. Live 32 N 16 A2-MS-C004-ST-SP 1b

A2 A2-MB06-MU-10 A2-MB06 Anodonta sp. Live 28 N 14 A2-MS-C004-ST-SP 1b

A2 A2-MB06-MU-11 A2-MB06 Anodonta sp. Live 25 N 12.5 A2-MS-C004-ST-SP 1b

A2 A2-MB06-MU-12 A2-MB06 Anodonta sp. Live 27 N 13.5 A2-MS-C004-ST-SP 1b

A2 A2-MB06-MU-13 A2-MB06 Anodonta sp. Live 23 N 11.5 A2-MS-C004-ST-SP 1b

A2 A2-MB06-MU-14 A2-MB06 Anodonta sp. Live 18 N 9 A2-MS-C005-ST-A 1

A2 A2-MB06-MU-15 A2-MB06 Anodonta sp. Live 20 N 10 A2-MS-C005-ST-A 1

A2 A2-MB06-MU-16 A2-MB06 Anodonta sp. Live 29 N 14.5 A2-MS-C005-ST-B 2

A2 A2-MB06-MU-17 A2-MB06 Anodonta sp. Live 34 N 17 A2-MS-C005-ST-B 2

A2 A2-MB06-MU-18 A2-MB06 Anodonta sp. Live 40 N 20 A2-MS-C005-ST-A 1

A2 A2-MB06-MU-19 A2-MB06 Anodonta sp. Live 40 N 20 A2-MS-C006-ST-A 1

A2 A2-MB06-MU-20 A2-MB06 Anodonta sp. Live 41 N 20.5 A2-MS-C006-ST-A 1

A2 A2-MB06-MU-21 A2-MB06 Anodonta sp. Live 28 N 14 A2-MS-C005-ST-B 2

A2 A2-MB06-MU-22 A2-MB06 Anodonta sp. Live 51 N 25.5 A2-MS-C006-ST-A 1

A2 A2-MB06-MU-23 A2-MB06 Anodonta sp. Live 29 N 14.5 A2-MS-C005-ST-B 2

A2 A2-MB06-MU-24 A2-MB06 Anodonta sp. Live 23 N 11.5 A2-MS-C006-ST-A 1

A2 A2-MB06-MU-25 A2-MB06 Anodonta sp. Live 20 N 10 A2-MS-C006-ST-A 1

A2 A2-MB06-MU-26 A2-MB06 Anodonta sp. Live 28 N 14 A2-MS-C006-ST-B 2

A2 A2-MB06-MU-27 A2-MB06 Anodonta sp. Live 27 N 13.5 A2-MS-C006-ST-B 2

A2 A2-MB06-MU-28 A2-MB06 Anodonta sp. Live 41 N 20.5 A2-MS-C006-ST-B 2

A2 A2-MB06-MU-29 A2-MB06 Anodonta sp. Live 32 N 16 A2-MS-C006-ST-B 2

A2 A2-MB06-MU-30 A2-MB06 Anodonta sp. Live 57 N 28.5 A2-MS-C006-ST-B 2

A3 A3-MB01-MU-01 A3-MB01 Anodonta sp. Live 4 N 2 A3-MU-C002-ST 1

A3 A3-MB01-MU-02 A3-MB01 Anodonta sp. Live 70 N 35 A3-MU-C001-ST 1

A3 A3-MB01-MU-03 A3-MB01 Anodonta sp. Live 3 N 1.5 A3-MU-C002-ST 1

A3 A3-MB01-MU-04 A3-MB01 Anodonta sp. Live 4 N 2 A3-MU-C002-ST 1

A3 A3-MB04-MU-01 A3-MB04 Anodonta sp. Live 3.5 N 1.75 A3-MU-C004-ST 1

A3 A3-MB06-MU-01 A3-MB06 Anodonta sp. Dead 1 N 0.5 archive

A3 A3-MB06-MU-02 A3-MB06 Anodonta sp. Dead 1 N 0.5 archive

A3 A3-MB06-MU-03 A3-MB06 Anodonta sp. Live 1.9 N 0.95 A3-MU-C004-ST 1

A3 A3-MB06-MU-04 A3-MB06 Anodonta sp. Live 3.4 N 1.7 A3-MU-C004-ST 1

A3 A3-MB06-MU-05 A3-MB06 Anodonta sp. Live 14 N 7 A3-MU-C003-ST 1

A3 A3-MB12-MU-01 A3-MB12 Anodonta sp. Dead 2.4 N 1.2 archive

A3 A3-MB13-MU-01 A3-MB13 Anodonta sp. Dead 2.1 N 1.05 archive

A3 A3-MB13-MU-02 A3-MB13 Anodonta sp. Live 4 N 2 archive

A4 A4-MB07-MU-01 A4-MB07 Anodonta sp. Dead 11 N 5.5 archive

A4 A4-MB10-MU-01 A4-MB10 Anodonta sp. Dead 22 N 11 archive

A4 A4-MB13-MU-01 A4-MB13 Anodonta sp. Dead 10 N 5 archive

A4 A4-MB13-MU-02 A4-MB13 Anodonta sp. Dead 5.8 N 2.9 archive

A5 A5-MB08-MU-01 A5-MB08 Anodonta sp. Dead 4.2 Y 2.1 archive

A6 A6-MB01-MU-01 A6-MB01 Anodonta sp. Live 3 N 1.5 A6-MU-C001-ST 1

A6 A6-MB01-MU-02 A6-MB01 Anodonta sp. Live 2 N 1 A6-MU-C001-ST 1

A6 A6-MB01-MU-03 A6-MB01 Anodonta sp. Dead 1 N 0.5 archive



Area Sample ID Location ID Species Health
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A6 A6-MB01-MU-04 A6-MB01 Anodonta sp. Live 2 N 1 A6-MU-C001-ST 1

A6 A6-MB01-MU-05 A6-MB01 Anodonta sp. Dead 1 N 0.5 archive

A6 A6-MB01-MU-06 A6-MB01 Anodonta sp. Live 1 N 0.5 A6-MU-C001-ST 1

A6 A6-MB01-MU-07 A6-MB01 Anodonta sp. Live 3.4 N 1.7 A6-MU-C001-ST 1

A6 A6-MB01-MU-08 A6-MB01 Anodonta sp. Live 1.5 N 0.75 A6-MU-C001-ST 1

A6 A6-MB01-MU-09 A6-MB01 Anodonta sp. Live 2.2 N 1.1 A6-MU-C001-ST 1

A6 A6-MB01-MU-10 A6-MB01 Anodonta sp. Live 1.1 N 0.55 A6-MU-C001-ST 1

A6 A6-MB01-MU-11 A6-MB01 Anodonta sp. Live 1.8 N 0.9 A6-MU-C001-ST 1

A6 A6-MB01-MU-12 A6-MB01 Anodonta sp. Live 1.6 N 0.8 A6-MU-C001-ST 1

A6 A6-MB01-MU-13 A6-MB01 Anodonta sp. Live 1.4 N 0.7 A6-MU-C001-ST 1

A6 A6-MB01-MU-14 A6-MB01 Anodonta sp. Live 1.5 N 0.75 A6-MU-C001-ST 1

A6 A6-MB01-MU-15 A6-MB01 Anodonta sp. Live 1.7 N 0.85 A6-MU-C001-ST 1

A6 A6-MB01-MU-16 A6-MB01 Anodonta sp. Dead 1.1 N 0.55 archive

A6 A6-MB01-MU-17 A6-MB01 Anodonta sp. Live 2.1 N 1.05 A6-MU-C001-ST 1

A6 A6-MB01-MU-18 A6-MB01 Anodonta sp. Live 2 N 1 A6-MU-C001-ST 1

A6 A6-MB01-MU-19 A6-MB01 Anodonta sp. Live 1.8 N 0.9 A6-MU-C001-ST 1

A6 A6-MB01-MU-20 A6-MB01 Anodonta sp. Live 2.7 N 1.35 A6-MU-C001-ST 1

A6 A6-MB01-MU-21 A6-MB01 Anodonta sp. Live 1.2 N 0.6 A6-MU-C001-ST 1

A6 A6-MB01-MU-22 A6-MB01 Anodonta sp. Dead 1.6 N 0.8 archive

A6 A6-MB01-MU-23 A6-MB01 Anodonta sp. Live 2.3 N 1.15 A6-MU-C001-ST 1

A6 A6-MB01-MU-24 A6-MB01 Anodonta sp. Dead 1.2 N 0.6 archive

A6 A6-MB01-MU-25 A6-MB01 Anodonta sp. Dead 2 N 1 archive

A6 A6-MB01-MU-26 A6-MB01 Anodonta sp. Dead 1.4 N 0.7 archive

A6 A6-MB01-MU-27 A6-MB01 Anodonta sp. Dead 1.9 N 0.95 archive

A6 A6-MB03-MU-01 A6-MB03 Anodonta sp. Live 2 N 1 A6-MU-C002-ST 1

A6 A6-MB03-MU-02 A6-MB03 Anodonta sp. Live 3 N 1.5 A6-MU-C002-ST 1

A6 A6-MB03-MU-03 A6-MB03 Anodonta sp. Live 3 N 1.5 A6-MU-C002-ST 1

A6 A6-MB03-MU-04 A6-MB03 Anodonta sp. Live 3 N 1.5 A6-MU-C002-ST 1

A6 A6-MB03-MU-05 A6-MB03 Anodonta sp. Live 4 N 2 A6-MU-C002-ST 1

A6 A6-MB03-MU-06 A6-MB03 Anodonta sp. Live 2 N 1 A6-MU-C002-ST 1

A6 A6-MB03-MU-07 A6-MB03 Anodonta sp. Live 2 N 1 A6-MU-C002-ST 1

A6 A6-MB04-MU-01 A6-MB04 Anodonta sp. dead 2.1 N 1.05 archive

A6 A6-MB05-MU-01 A6-MB05 Anodonta sp. Live 2.4 N 1.2 A6-MU-C004-ST 1

A6 A6-MB05-MU-02 A6-MB05 Anodonta sp. Live 2 N 1 A6-MU-C004-ST 1

A6 A6-MB05-MU-03 A6-MB05 Anodonta sp. Live 0.9 N 0.45 A6-MU-C004-ST 1

A6 A6-MB05-MU-04 A6-MB05 Anodonta sp. Live 2.2 N 1.1 A6-MU-C004-ST 1

A6 A6-MB05-MU-05 A6-MB05 Anodonta sp. Dead 1.5 N 0.75 archive

A6 A6-MB05-MU-06 A6-MB05 Anodonta sp. Dead 1.8 N 0.9 archive

A6 A6-MB05-MU-07 A6-MB05 Anodonta sp. Dead 1.6 N 0.8 archive

A6 A6-MB07-MU-01 A6-MB07 Anodonta sp. Live 1.6 N 0.8 A6-MU-C001-ST 1

A6 A6-MB07-MU-02 A6-MB07 Anodonta sp. Live 1.5 N 0.75 A6-MU-C001-ST 1

A6 A6-MB07-MU-03 A6-MB07 Anodonta sp. Live 2.4 N 1.2 A6-MU-C001-ST 1

A6 A6-MB07-MU-04 A6-MB07 Anodonta sp. Live 3.3 N 1.65 A6-MU-C001-ST 1

A6 A6-MB07-MU-05 A6-MB07 Anodonta sp. Live 3 N 1.5 A6-MU-C001-ST 1

A6 A6-MB07-MU-06 A6-MB07 Anodonta sp. Live 3.6 N 1.8 A6-MU-C001-ST 1

A6 A6-MB07-MU-07 A6-MB07 Anodonta sp. Live 2.7 N 1.35 A6-MU-C001-ST 1

A6 A6-MB07-MU-08 A6-MB07 Anodonta sp. Live 3.1 N 1.55 A6-MU-C001-ST 1

A6 A6-MB07-MU-09 A6-MB07 Anodonta sp. Live 3.2 N 1.6 A6-MU-C001-ST 1

A6 A6-MB07-MU-10 A6-MB07 Anodonta sp. Live 1.3 N 0.65 A6-MU-C001-ST 1

A6 A6-MB07-MU-11 A6-MB07 Anodonta sp. Dead 1.5 N 0.75 archive

A6 A6-MB08-MU-01 A6-MB08 Anodonta sp. Live 2 Y 1 A6-MU-C001-ST 1

A6 A6-MB08-MU-02 A6-MB08 Anodonta sp. Live 2 Y 1 A6-MU-C001-ST 1

A6 A6-MB08-MU-03 A6-MB08 Anodonta sp. Live 2 Y 1 A6-MU-C001-ST 1

A6 A6-MB08-MU-04 A6-MB08 Anodonta sp. Live 1.9 N 0.95 A6-MU-C001-ST 1

A6 A6-MB08-MU-05 A6-MB08 Anodonta sp. Live 1 N 0.5 A6-MU-C001-ST 1

A6 A6-MB08-MU-06 A6-MB08 Anodonta sp. Live 1.4 Y 0.7 A6-MU-C001-ST 1

A6 A6-MB08-MU-07 A6-MB08 Anodonta sp. Live 1.3 Y 0.65 A6-MU-C001-ST 1

A6 A6-MB08-MU-08 A6-MB08 Anodonta sp. Dead 1 Y 0.5 archive

A6 A6-MB08-MU-09 A6-MB08 Anodonta sp. Dead 0.7 N 0.35 archive

A6 A6-MB08-MU-10 A6-MB08 Anodonta sp. Dead 1.9 N 0.95 archive

A6 A6-MB08-MU-11 A6-MB08 Anodonta sp. Dead 1.1 Y 0.55 archive

A6 A6-MB08-MU-12 A6-MB08 Anodonta sp. Dead 0.6 N 0.3 archive

A6 A6-MB08-MU-13 A6-MB08 Anodonta sp. Dead 1.3 N 0.65 archive

A6 A6-MB08-MU-14 A6-MB08 Anodonta sp. Dead 0.8 N 0.4 archive

A6 A6-MB09-MU-01 A6-MB09 Anodonta sp. Live 2 N 1 A6-MU-C003-ST 1

A6 A6-MB09-MU-02 A6-MB09 Anodonta sp. Live 3 N 1.5 A6-MU-C003-ST 1

A6 A6-MB09-MU-03 A6-MB09 Anodonta sp. Live 3 N 1.5 A6-MU-C003-ST 1

A6 A6-MB09-MU-04 A6-MB09 Anodonta sp. Live 2.3 N 1.15 A6-MU-C003-ST 1

A6 A6-MB09-MU-05 A6-MB09 Anodonta sp. Live 2.5 N 1.25 A6-MU-C003-ST 1

A6 A6-MB09-MU-06 A6-MB09 Anodonta sp. Live 2.1 N 1.05 A6-MU-C003-ST 1

A6 A6-MB09-MU-07 A6-MB09 Anodonta sp. Live 2 N 1 A6-MU-C003-ST 1

A6 A6-MB09-MU-08 A6-MB09 Anodonta sp. Dead 1.1 N 0.55 archive

A6 A6-MB09-MU-09 A6-MB09 Anodonta sp. Live 0.5 N 0.25 A6-MU-C003-ST 1

A6 A6-MB09-MU-10 A6-MB09 Anodonta sp. Live 1 N 0.5 A6-MU-C003-ST 1

SR SR-MB01-MU-01 SR-MB01 Margaritifera falcaLive 1.1 N 0.55 SR-MU-C002-ST 1

SR SR-MB01-MU-02 SR-MB01 Margaritifera falcaLive 2.5 N 1.25 SR-MU-C002-ST 1

SR SR-MB01-MU-03 SR-MB01 Margaritifera falcaLive 8.4 N 4.2 SR-MU-C002-ST 1

SR SR-MB01-MU-04 SR-MB01 Margaritifera falcaLive 10.2 N 5.1 SR-MU-C002-ST 1

SR SR-MB03-MU-01 SR-MB03 Margaritifera falcaLive 32 N 16 SR-MU-C001-ST 1

SR SR-MB04-MU-01 SR-MB04 Margaritifera falcaLive 10.1 N 5.05 SR-MU-C001-ST 1

SR SR-MB08-MU-01 SR-MB08 Margaritifera falcaLive 4.8 N 2.4 SR-MU-C003-ST 1

SR SR-MB08-MU-02 SR-MB08 Margaritifera falcaLive 5.6 N 2.8 SR-MU-C003-ST 1

SR SR-MB08-MU-03 SR-MB08 Margaritifera falcaLive 6.5 N 3.25 SR-MU-C003-ST 1

SR SR-MB09-MU-01 SR-MB09 Margaritifera falcaLive 1.3 N 0.65 SR-MU-C001-ST 1

SR SR-MB09-MU-02 SR-MB09 Margaritifera falcaLive 1.4 N 0.7 SR-MU-C001-ST 1

SR SR-MB09-MU-03 SR-MB09 Margaritifera falcaLive 2.3 N 1.15 SR-MU-C001-ST 1

SR SR-MB09-MU-04 SR-MB09 Margaritifera falcaLive 2.1 N 1.05 SR-MU-C001-ST 1

SR SR-MB09-MU-05 SR-MB09 Margaritifera falcaLive 8.5 N 4.25 SR-MU-C001-ST 1

SR SR-MB09-MU-06 SR-MB09 Margaritifera falcaLive 10 N 5 SR-MU-C001-ST 1

SR SR-MB09-MU-07 SR-MB09 Margaritifera falcaLive 15 N 7.5 SR-MU-C001-ST 1

SR SR-MB11-MU-01 SR-MB11 Margaritifera falcaLive 1.2 N 0.6 SR-MU-C003-ST 1



Summary of crayfish composites 1 TAL metals 2

2 Total mercury 1.5 3.5

3 MeHg 1.5 5

Shaded yellow = crayfish in delayed cooler 4 Inorganic As 3 8

Shaded blue = catfood bait 5 PCBs 10 18

Shaded purple = did not meet 3.25 in size limit for native crayfish 6 Dioxins/furans 10 28

Actual sample Weights Options
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A2 na na na na 60 65 120 60 A2 A2-CT01 Live OV 4 C 1 7 1 yes yes no all

A2 A2-CT06 Live PL 60 C
A2 A2-CT10 Live OV 7 C
A2 A2-CT13 Live OV 10 NB
A2 A2-CT13 Live OV 5 NB
A2 A2-CT13 Live OV 39 C
A2 A2-CT14 Live PL 54 C
A2 A2-CT01 Live OV 4 C 2 4 1 yes yes no no all

A2 A2-CT06 Live PL 60 C
A2 A2-CT13 Live OV 10 NB
A2 A2-CT13 Live OV 5 NB
A2 A2-CT10 Live OV 7 C 2 3 1 yes yes no no all

A2 A2-CT13 Live OV 39 C
A2 A2-CT14 Live PL 54 C
A3 4.5 7 9 4.5 na na na na A3 A3-CT01 Live OV 28 C 1 2 1 yes yes no all (1 and 2)

A3 A3-CT02 Live OV 3.9 C
A3 A3-CT13 Live OV 23 NB 1 2 1 yes yes no

A3 A3-CT14 Live OV 21 NB
A4 4.5 7 9 4.5 na na na na A4 A4-CT01 Live OV 3.1 C 1 2 1 yes no no all (1 and 2)

A4 A4-CT04 Live OV 4.7 CF OK to include even though catfood because not analyzed for PCBs, D/Fs

A4 A4-CT15 Dead OV 21 C exclude - dead

A4 A4-CT17 Dead OV 18 S exclude - dead

A5 na na na na 60 65 120 60 A5 A5-CT15 Live OV 48 CF 1 3 1 yes no no all

A5 A5-CT15 Live OV 27 CF
A5 A5-CT15 Live OV 5 CF
A5 A5-CT16 Live OV 20 S 1 3 1 yes no no all

A5 A5-CT11 Live OV 1.2 S

A5 A5-CT11 Live OV 52 S

A5 A5-CT01 Live OV 50 S 1 3 1 yes no no all

A5 A5-CT25 Live OV 11 C
A5 A5-CT25 Live OV 1 C
A5 A5-CT12 Live OV 51 S 1 2 1 yes yes no all

A5 A5-CT02 Live OV 61 S

A5 A5-CT02 Live PL 47 S 1 2 1 yes yes no

A5 A5-CT04 Live PL 75 S all

A5 A5-CT04 Live PL 69 S 1 2 1 yes yes no

A5 A5-CT05 Live OV 27 S

A6 na na na na 60 65 120 60 A6 A6-CT01 Live OV 43 C 1 3 1 yes yes yes (if no field split) no all

A6 A6-CT01 Live OV 62 S

A6 A6-CT01 Live OV 20 S

A6 A6-CT02 Live OV 20 C 1 5 1 yes yes yes (if no field split) all

A6 A6-CT02 Live OV 51 S

A6 A6-CT02 Live OV 23 S

A6 A6-CT02 Live OV 44 S

A6 A6-CT02 Live OV 40 S

A6 A6-CT04 Live OV 42 C 1 2 1 yes no no all

A6 A6-CT06 Live OV 27 C
A6 A6-CT07 Live OV 45 C 1 2 1 yes no no

A6 A6-CT07 Live OV 44 C
A6 A6-CT12 Live OV 39 C 1 5 1 yes yes yes all

A6 A6-CT12 Live OV 9 C
A6 A6-CT13 Live OV 39 C/S
A6 A6-CT13 Live OV 31 C/S
A6 A6-CT13 Live OV 28 C/S
A6 A6-CT13 Live OV 25 C/S 1 3 1 yes no no all

A6 A6-CT14 Live OV 20 C/S
A6 A6-CT14 Live OV 24 C/S
Buffalo Lake na na na na 60 65 120 60 RL RL-CT01 Live OV 46 CF exclude - catfood

Buffalo Lake RL-CT01 Live OV 27 CF exclude - catfood

Buffalo Lake RL-CT01 Live OV 57 S 1 10 1 yes yes yes all 

Buffalo Lake RL-CT01 Live OV 42 S

Buffalo Lake RL-CT01 Live OV 41 S

Buffalo Lake RL-CT01 Live OV 38 S

Buffalo Lake RL-CT01 Live OV 46 S

Buffalo Lake RL-CT01 Live OV 36 S

Buffalo Lake RL-CT01 Live OV 18 S

Buffalo Lake RL-CT01 Live OV 28 S

Buffalo Lake RL-CT01 Live OV 23 S

Buffalo Lake RL-CT01 Live OV 5.9 S

Buffalo Lake RL-CT02 Live OV 25 CF exclude - catfood

Buffalo Lake RL-CT02 Live OV 44 CF exclude - catfood

Buffalo Lake RL-CT02 Live OV 43 S 1 7 1 yes yes yes all

Buffalo Lake RL-CT02 Live OV 45 S

Buffalo Lake RL-CT02 Live OV 44 S

Buffalo Lake RL-CT02 Live OV 24 S

Buffalo Lake RL-CT02 Live OV 26 S

Buffalo Lake RL-CT02 Live OV 21 S

Buffalo Lake RL-CT02 Live OV 3 S

Buffalo Lake RL-CT03 Live OV 27 S 1 6 1 yes yes yes (if no field split) all

Buffalo Lake RL-CT03 Live OV 28 S

Buffalo Lake RL-CT03 Live OV 47 S

Buffalo Lake RL-CT03 Live OV 3.8 S

Buffalo Lake RL-CT03 Live OV 4.1 S

Buffalo Lake RL-CT03 Live OV 30 S

Buffalo Lake RL-CT04 Live OV 33 S 1 6 1 yes yes yes (if no field split) all

Buffalo Lake RL-CT04 Live OV 11 S

Buffalo Lake RL-CT04 Live OV 40 S

Buffalo Lake RL-CT04 Live OV 48 S

Buffalo Lake RL-CT04 Live OV 25 S

Buffalo Lake RL-CT04 Live OV 19 S

Buffalo Lake RL-CT05 Live OV 3 S Archive because of small size in only sample from CT05

Buffalo Lake RL-CT11 Live OV 5.9 S Archive because of small size in onlyone of two samples from CT11

Buffalo Lake RL-CT11 Live OV 3.6 S Archive because of small size in onlyone of two samples from CT11

Buffalo Lake RL-CT07 Live OV 5.5 CF exclude - catfood and small sample size

Buffalo Lake RL-CT08 Live OV 26 S 1 8 1 yes yes yes all

Buffalo Lake RL-CT08 Live OV 53 S

Buffalo Lake RL-CT08 Live OV 33 S

Buffalo Lake RL-CT08 Live OV 27 S

Buffalo Lake RL-CT08 Live OV 40 S

Buffalo Lake RL-CT08 Live OV 36 S

Buffalo Lake RL-CT08 Live OV 21 S

Buffalo Lake RL-CT08 Live OV 5.9 S

Buffalo Lake RL-CT09 Live OV 11 CF exclude - catfood and small sample size

Buffalo Lake RL-CT09 Live OV 3.6 S archive because of small size in only sample from CT09

Buffalo Lake RL-CT10 Live OV 4.1 S 1 5 1 yes yes yes (if no field split)

Buffalo Lake RL-CT10 Live OV 52 S

Buffalo Lake RL-CT10 Live OV 46 S

Buffalo Lake RL-CT10 Live OV 4.2 S

Buffalo Lake RL-CT10 Live OV 23 S

Sanpoil River na na na na 60 65 120 60 SR SR-CT11 Live OV 24 C 1 4 1 yes no no all

Sanpoil River SR-CT11 Live PL 25 C
Sanpoil River SR-CT09 Live PL 20 S

Sanpoil River SR-CT12 Live PL 12 C
Sanpoil River SR-CT08 Live OV 29 S 1 4 1 yes no no all

Sanpoil River SR-CT08 Live OV 50 S

Sanpoil River SR-CT06 Live OV 6.5 S

Sanpoil River SR-CT07 Live OV 28 S

Sanpoil River SR-CT16 Live OV 18 S 1 4 1 yes yes yes (if no EPA or field all

Sanpoil River SR-CT04 Live OV 71 S

Sanpoil River SR-CT02 Live OV 16 S

Sanpoil River SR-CT01 Live OV 14 S

Target Sample Weights - WB only (g) Target Sample Weights - PB and CS separately (g) 



Area Sample ID Location ID Species Health
Weight 
(g) Bait Composite ID Sample Type

A2 A2-CT01-CR-01 A2-CT01 Orconectes virilis Live 4 Chicken A2-CR-C001 1
A2 A2-CT06-CR-01 A2-CT06 Pacifastacus leniusculus Live 60 Chicken A2-CR-C001 1
A2 A2-CT10-CR-01 A2-CT10 Orconectes virilis Live 7 Chicken A2-CR-C002 1

A2 A2-CT13-CR-01 A2-CT13 Orconectes virilis Live 10 No Bait, captured   A2-CR-C001 1
A2 A2-CT13-CR-02 A2-CT13 Orconectes virilis Live 5 No Bait, captured   A2-CR-C001 1
A2 A2-CT13-CR-03 A2-CT13 Orconectes virilis Live 39 Chicken A2-CR-C002 1

A2 A2-CT14-CR-01 A2-CT14 Pacifastacus leniusculus Live 54 Chicken A2-CR-C002 1
A3 A3-CT01-CR-01 A3-CT01 Orconectes virilis Live 28 Chicken A3-CR-C001 1
A3 A3-CT02-CR-01 A3-CT02 Orconectes virilis Live 3.9 Chicken A3-CR-C001 1
A3 A3-CT13-CR-01 A3-CT13 Orconectes virilis Live 23 No Bait, captured  A3-CR-C002-SP 1b
A3 A3-CT14-CR-01 A3-CT14 Orconectes virilis Live 21 No Bait, captured  A3-CR-C002-SP 1b
A4 A4-CT01-CR-01 A4-CT01 Orconectes virilis Live 3.1 Chicken A4-CR-C001 1
A4 A4-CT04-CR-01 A4-CT04 Orconectes virilis Live 4.7 Cat Food A4-CR-C001 1
A4 A4-CT15-CR-01 A4-CT15 Orconectes virilis Dead 21 Chicken archive
A4 A4-CT17-CR-01 A4-CT17 Orconectes virilis Dead 18 Salmon archive
A5 A5-CT01-CR-01 A5-CT01 Orconectes virilis Live 50 Salmon A5-CR-C003 1
A5 A5-CT02-CR-01 A5-CT02 Orconectes virilis Live 61 Salmon A5-CR-C004 1
A5 A5-CT02-CR-02 A5-CT02 Pacifastacus leniusculus Live 47 Salmon A5-CR-C005-SP 1b
A5 A5-CT04-CR-01 A5-CT04 Pacifastacus leniusculus Live 75 Salmon A5-CR-C005-SP 1b
A5 A5-CT04-CR-02 A5-CT04 Pacifastacus leniusculus Live 69 Salmon A5-CR-C006 1
A5 A5-CT05-CR-01 A5-CT05 Orconectes virilis Live 27 Salmon A5-CR-C006 1
A5 A5-CT11-CR-01 A5-CT11 Orconectes virilis Live 52 Salmon A5-CR-C002 1
A5 A5-CT11-CR-02 A5-CT11 Orconectes virilis Live 1.2 Salmon A5-CR-C002 1
A5 A5-CT12-CR-01 A5-CT12 Orconectes virilis Live 51 Salmon A5-CR-C004 1
A5 A5-CT15-CR-01 A5-CT15 Orconectes virilis Live 48 Cat Food A5-CR-C001 1
A5 A5-CT15-CR-02 A5-CT15 Orconectes virilis Live 27 Cat Food A5-CR-C001 1
A5 A5-CT15-CR-03 A5-CT15 Orconectes virilis Live 5 Cat Food A5-CR-C001 1
A5 A5-CT16-CR-01 A5-CT16 Orconectes virilis Live 20 Salmon A5-CR-C002 1
A5 A5-CT25-CR-01 A5-CT25 Orconectes virilis Live 11 Chicken A5-CR-C003 1
A5 A5-CT25-CR-02 A5-CT25 Orconectes virilis Live 1 Chicken A5-CR-C003 1
A6 A6-CT01-CR-01 A6-CT01 Orconectes virilis Live 43 Chicken A6-CR-C001-SP 1b
A6 A6-CT01-CR-02 A6-CT01 Orconectes virilis Live 62 Salmon A6-CR-C001-SP 1b
A6 A6-CT01-CR-03 A6-CT01 Orconectes virilis Live 20 Salmon A6-CR-C001-SP 1b
A6 A6-CT02-CR-01 A6-CT02 Orconectes virilis Live 20 Chicken A6-CR-C002-A 1
A6 A6-CT02-CR-02 A6-CT02 Orconectes virilis Live 51 Salmon A6-CR-C002-A 1
A6 A6-CT02-CR-03 A6-CT02 Orconectes virilis Live 23 Salmon A6-CR-C002-A 1
A6 A6-CT02-CR-04 A6-CT02 Orconectes virilis Live 44 Salmon A6-CR-C002-B 2
A6 A6-CT02-CR-05 A6-CT02 Orconectes virilis Live 40 Salmon A6-CR-C002-B 2
A6 A6-CT04-CR-01 A6-CT04 Orconectes virilis Live 42 Chicken A6-CR-C003 1
A6 A6-CT06-CR-01 A6-CT06 Orconectes virilis Live 27 Chicken A6-CR-C003 1
A6 A6-CT07-CR-01 A6-CT07 Orconectes virilis Live 45 Chicken A6-CR-C004 1
A6 A6-CT07-CR-02 A6-CT07 Orconectes virilis Live 44 Chicken A6-CR-C004 1
A6 A6-CT12-CR-01 A6-CT12 Orconectes virilis Live 39 Chicken A6-CR-C005-A 1
A6 A6-CT12-CR-02 A6-CT12 Orconectes virilis Live 9 Chicken A6-CR-C005-B 2
A6 A6-CT13-CR-01 A6-CT13 Orconectes virilis Live 39 Chicken, Salmon A6-CR-C005-B 2
A6 A6-CT13-CR-02 A6-CT13 Orconectes virilis Live 25 Chicken, Salmon A6-CR-C006 1
A6 A6-CT13-CR-03 A6-CT13 Orconectes virilis Live 28 Chicken, Salmon A6-CR-C005-B 2
A6 A6-CT13-CR-04 A6-CT13 Orconectes virilis Live 31 Chicken, Salmon A6-CR-C005-A 1
A6 A6-CT14-CR-01 A6-CT14 Orconectes virilis Live 20 Chicken, Salmon A6-CR-C006 1
A6 A6-CT14-CR-02 A6-CT14 Orconectes virilis Live 24 Chicken, Salmon A6-CR-C006 1
RL RL-CT01-CR-01 RL-CT01 Orconectes virilis Live 46 Cat Food archive
RL RL-CT01-CR-02 RL-CT01 Orconectes virilis Live 27 Cat Food archive
RL RL-CT01-CR-03 RL-CT01 Orconectes virilis Live 57 Salmon RL-CR-C001-A 1
RL RL-CT01-CR-04 RL-CT01 Orconectes virilis Live 42 Salmon RL-CR-C001-A 1
RL RL-CT01-CR-05 RL-CT01 Orconectes virilis Live 41 Salmon RL-CR-C001-A 1
RL RL-CT01-CR-06 RL-CT01 Orconectes virilis Live 38 Salmon RL-CR-C001-B 2
RL RL-CT01-CR-07 RL-CT01 Orconectes virilis Live 46 Salmon RL-CR-C001-B 2
RL RL-CT01-CR-08 RL-CT01 Orconectes virilis Live 36 Salmon RL-CR-C001-B 2
RL RL-CT01-CR-09 RL-CT01 Orconectes virilis Live 18 Salmon RL-CR-C001-B 2
RL RL-CT01-CR-10 RL-CT01 Orconectes virilis Live 28 Salmon RL-CR-C001-B 2
RL RL-CT01-CR-11 RL-CT01 Orconectes virilis Live 23 Salmon RL-CR-C001-A 1
RL RL-CT01-CR-12 RL-CT01 Orconectes virilis Live 5.9 Salmon RL-CR-C001-A 1
RL RL-CT02-CR-01 RL-CT02 Orconectes virilis Live 25 Cat Food archive
RL RL-CT02-CR-02 RL-CT02 Orconectes virilis Live 44 Cat Food archive
RL RL-CT02-CR-03 RL-CT02 Orconectes virilis Live 43 Salmon RL-CR-C002-A 1
RL RL-CT02-CR-04 RL-CT02 Orconectes virilis Live 45 Salmon RL-CR-C002-B 2
RL RL-CT02-CR-05 RL-CT02 Orconectes virilis Live 44 Salmon RL-CR-C002-B 2
RL RL-CT02-CR-06 RL-CT02 Orconectes virilis Live 24 Salmon RL-CR-C002-B 2
RL RL-CT02-CR-07 RL-CT02 Orconectes virilis Live 26 Salmon RL-CR-C002-A 1
RL RL-CT02-CR-08 RL-CT02 Orconectes virilis Live 21 Salmon RL-CR-C002-A 1
RL RL-CT02-CR-09 RL-CT02 Orconectes virilis Live 3 Salmon RL-CR-C002-A 1
RL RL-CT03-CR-01 RL-CT03 Orconectes virilis Live 27 Salmon RL-CR-C003-A 1



Area Sample ID Location ID Species Health
Weight 
(g) Bait Composite ID Sample Type

RL RL-CT03-CR-02 RL-CT03 Orconectes virilis Live 28 Salmon RL-CR-C003-B 2
RL RL-CT03-CR-03 RL-CT03 Orconectes virilis Live 47 Salmon RL-CR-C003-B 2
RL RL-CT03-CR-04 RL-CT03 Orconectes virilis Live 3.8 Salmon RL-CR-C003-B 2
RL RL-CT03-CR-05 RL-CT03 Orconectes virilis Live 4.1 Salmon RL-CR-C003-A 1
RL RL-CT03-CR-06 RL-CT03 Orconectes virilis Live 30 Salmon RL-CR-C003-A 1
RL RL-CT04-CR-01 RL-CT04 Orconectes virilis Live 33 Salmon RL-CR-C004 1
RL RL-CT04-CR-02 RL-CT04 Orconectes virilis Live 11 Salmon RL-CR-C004 1
RL RL-CT04-CR-03 RL-CT04 Orconectes virilis Live 40 Salmon RL-CR-C004 1
RL RL-CT04-CR-04 RL-CT04 Orconectes virilis Live 48 Salmon RL-CR-C004 1
RL RL-CT04-CR-05 RL-CT04 Orconectes virilis Live 25 Salmon RL-CR-C004 1
RL RL-CT04-CR-06 RL-CT04 Orconectes virilis Live 19 Salmon RL-CR-C004 1
RL RL-CT05-CR-01 RL-CT05 Orconectes virilis Live 3 Salmon archive
RL RL-CT07-CR-01 RL-CT07 Orconectes virilis Live 5.5 Cat Food archive
RL RL-CT08-CR-01 RL-CT08 Orconectes virilis Live 26 Salmon RL-CR-C005 1
RL RL-CT08-CR-02 RL-CT08 Orconectes virilis Live 53 Salmon RL-CR-C005 1
RL RL-CT08-CR-03 RL-CT08 Orconectes virilis Live 33 Salmon RL-CR-C005 1
RL RL-CT08-CR-04 RL-CT08 Orconectes virilis Live 27 Salmon RL-CR-C005 1
RL RL-CT08-CR-05 RL-CT08 Orconectes virilis Live 40 Salmon RL-CR-C005 1
RL RL-CT08-CR-06 RL-CT08 Orconectes virilis Live 36 Salmon RL-CR-C005 1
RL RL-CT08-CR-07 RL-CT08 Orconectes virilis Live 21 Salmon RL-CR-C005 1
RL RL-CT08-CR-08 RL-CT08 Orconectes virilis Live 5.9 Salmon RL-CR-C005 1
RL RL-CT09-CR-01 RL-CT09 Orconectes virilis Live 11 Cat Food archive
RL RL-CT09-CR-02 RL-CT09 Orconectes virilis Live 3.6 Salmon archive
RL RL-CT10-CR-01 RL-CT10 Orconectes virilis Live 4.1 Salmon RL-CR-C006 1
RL RL-CT10-CR-02 RL-CT10 Orconectes virilis Live 52 Salmon RL-CR-C006 1
RL RL-CT10-CR-03 RL-CT10 Orconectes virilis Live 46 Salmon RL-CR-C006 1
RL RL-CT10-CR-04 RL-CT10 Orconectes virilis Live 4.2 Salmon RL-CR-C006 1
RL RL-CT10-CR-05 RL-CT10 Orconectes virilis Live 23 Salmon RL-CR-C006 1
RL RL-CT11-CR-01 RL-CT11 Orconectes virilis Live 5.9 Salmon archive
RL RL-CT11-CR-02 RL-CT11 Orconectes virilis Live 3.6 Salmon archive
SR SR-CT01-CR-01 SR-CT01 Orconectes virilis Live 14 Salmon SR-CR-C003 1
SR SR-CT02-CR-01 SR-CT02 Orconectes virilis Live 16 Salmon SR-CR-C003 1
SR SR-CT04-CR-01 SR-CT04 Orconectes virilis Live 71 Salmon SR-CR-C003 1
SR SR-CT06-CR-01 SR-CT06 Orconectes virilis Live 6.5 Salmon SR-CR-C002 1
SR SR-CT07-CR-01 SR-CT07 Orconectes virilis Live 28 Salmon SR-CR-C002 1
SR SR-CT08-CR-01 SR-CT08 Orconectes virilis Live 29 Salmon SR-CR-C002 1
SR SR-CT08-CR-02 SR-CT08 Orconectes virilis Live 50 Salmon SR-CR-C002 1
SR SR-CT09-CR-01 SR-CT09 Pacifastacus leniusculus Live 20 Salmon SR-CR-C001 1
SR SR-CT11-CR-01 SR-CT11 Orconectes virilis Live 24 Chicken SR-CR-C001 1
SR SR-CT11-CR-02 SR-CT11 Pacifastacus leniusculus Live 25 Chicken SR-CR-C001 1
SR SR-CT12-CR-01 SR-CT12 Pacifastacus leniusculus Live 12 Chicken SR-CR-C001 1
SR SR-CT16-CR-01 SR-CT16 Orconectes virilis Live 18 Salmon SR-CR-C003 1
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 10 
 

1200 6th Avenue, Suite 900 MS ECL-122  
Seattle, Washington  98101 

 

 

 

 
July 22, 2016 

 
Kris McCaig 
Project Manager 
Teck American Incorporated 
501 North Riverpoint Boulevard, Suite 300  
Spokane, Washington 99202 
 
VIA ELECTRONIC MAIL ONLY 
 
Re: Final Benthic Macroinvertebrate Tissue Study Interim Compositing Plan 
 
Dear Ms. McCaig, 
 
Enclosed are EPA’s comments on the Upper Columbia River Final Benthic Macroinvertebrate Tissue 
Study Interim Compositing Plan.  Included with this letter is a document summarizing our 
recommendations as well as spreadsheets illustrating our current preferred compositing schemes and 
expectations for additional sampling to supplement these existing samples in areas where targets were 
not met.  As previously discussed, we will collectively work to finalize the specific compositing 
schemes after the late summer/fall round of sampling.  EPA recognizes that the delay in processing of 
tissue samples collected in the first sampling round may exceed the holding time specified in the QAPP 
for this effort.  Our QA technical staff have indicated that the specified holding time of six months for 
metals can be exceeded, without compromising the sample quality, provided that the samples are kept 
frozen at temperatures at or below -20 C.  We look forward to working with TAI to develop an 
addendum to the QAPP in order to facilitate the upcoming sampling event.   
 
In accordance with Paragraph 9 of the Settlement Agreement, TAI would typically amend and submit to 
EPA a revised document which is responsive to the directions in all EPA comments within thirty (30) 
days of receiving EPA’s comments.  However, given that we are mutually working toward the 
additional sampling efforts, we highly encourage TAI to submit a draft benthic invertebrate tissue 
sampling QAPP addendum within 30 days. A revised benthic macroinvertebrate compositing plan can 
be developed based on EPAs comment after additional sampling is completed.  
 
Please direct any questions to me at bott.dustan@epa.gov, (206) 553-5502. 
 
      Sincerely,  

 
Dustan Bott 

      Project Manager  
 



Enclosure (2) 
 
cc: Dan Audet, U.S. Department of Interior 
 Patti Bailey, Confederated Tribes of the Colville Reservation 
 Randy Connolly, Spokane Tribe of Indians 
 John Roland, Washington Department of Ecology 
 



Benthic Macroinvertebrate Tissue Interim Compositing Plan – 7/22/16 

EPA recommends collecting additional organisms from the UCR prior to finalizing the 
compositing plan for tissues. The following tables summarize the number of samples that EPA 
recommends could be analyzed with organisms collected in spring (2016) which is the basis for 
developing a level‐of‐effort and target sampling numbers for fall (2016) sampling efforts.  
 
Table 1. EPAs Recommended UCR (Spring 2016) Mussel Composites Samples  

 
 

Area 

Mussel Composites 

# of 
samples 

 
EPA  Comment 

1  3  Additional mussel sampling expected in this area, including at DMEB. Target 
3 mussel samples. 

2  6  No additional sampling required 
3  4  Additional mussel sampling expected for 2 more samples + 2 mussels to 

supplement discrete samples. 
4  0  TAI is expected to collect sufficient mass for 6 samples. 
5  0   ***The potential for additional mussel sampling in Area 5 is pending the 

discussion of sampling feasibility and location recommendations by STI. 
6  6*  TAI is expected to collect sufficient mass for 4 more mussel samples + 15 g 

to supplement current samples with insufficient mass for all analyses. 
Corbicula collected in spring could be analyzed (metals only) if insufficient 

mussels are collected during fall sampling. 
Buffalo 
Lake 

0  No additional sampling required. 

Sanpoil 
Reference 

3  Additional mussel sampling is expected in the riverine portion of this area for 
3 samples + 80 g to supplement current samples with insufficient mass for 

complete analyses. 
 

Table 2. EPAs Recommended UCR (Spring 2016) Crayfish Composites Samples 
 

 
Area 

Crayfish Composites 

# of 
samples 

 
EPA  Comment 

1  0  Additional crayfish collection is expected targeting 6 composite samples. 
2  4  Additional crayfish collection is expected targeting 4 composite samples.  
3  4  Additional crayfish collection is expected targeting: 

‐ 2 composite samples and  
‐ 4 crayfish to supplement discrete samples from spring sampling. 

4  1  Additional crayfish collection is expected targeting 5 composite samples.  
5  6  No additional sampling required 
6  6  No additional sampling required 

Buffalo 
Lake 

6  No additional sampling required 

Sanpoil 
Reference 

6  Additional crayfish collection is expected to target 93 g to supplement current 
samples with insufficient mass for all analyses. 

 



Benthic Macroinvertebrate Tissue Interim Compositing Plan – 7/22/16 

1. EPA recommends additional/alternative sample composites that differ from TAIs proposed 
compositing plan in some cases. Details are available in the accompanying XL worksheets. 

2. EPA expects TAI to plan additional trap‐nights to collect crayfish were the target sample 
number was not met in spring 2016 sampling.  

3. Additional mussel sampling efforts are also expected where target sample number was not 
met in spring 2016 sampling.  

4. Fall 2016 sampling will also target additional mass to supplement samples recommended 
collected in the spring where there was insufficient mass for complete analyses or where 
single organism samples are recommended.  

5. Alternative mussel sampling approaches (e.g., divers, snorkel, and/or reconnaissance with a 
remotely operated vehicle) are also expected.  An exception is the Buffalo Lake reference 
area where mussels were not present and EPA would be comfortable moving forward with 
the BERA and HHHRA with samples currently available.  

6. Additional information from the STI on specific locations where mussels are expected to 
occur in Area 5 is currently under discussion.  

7. EPA’s goals in developing the recommended composting plan included analyzing all 
parameters before considering samples for QA/ QC analyses.  

8. EPA did not recalculate the number of field splits / EPA splits / field replicates but these 
could be determined by TAI from the available tissue in the recommended sample 
configuration. There are ample opportunities for the target percentages of splits from 
mussel and crayfish samples with sufficient mass, and in a range of areas.  

9. EPA would like to clarify that field replicates are not required and were only expected 
(potentially) as additional samples of similar tissues from the same beach. Replicates are 
not needed if multiple samples are already proposed from tissues collected at the same 
beach – in which case the samples can be used to infer variability among organisms at the 
same location. 

10. EPAs sample compositing approach attempted to balance the following goals, where 
possible, while recognizing that these goals were not required or intended to be satisfied by 
the sampling plan described in the QAPP.  

o Organisms that were dead when collected will not be analyzed (consistent with TAIs 
proposed compositing plan). 

o Organisms that were in the delayed cooler where samples had thawed upon receipt 
at the lab may be analyzed, if needed, but should be included as separate 
samples.     

o Single‐organism samples are acceptable, if needed, and if additional organisms from 
fall sampling efforts are not available to supplement the recommended samples 
from spring collections. 

o Clams (Corbicula) from Area 6 may be analyzed as separate samples from the 
mussels.  However, additional sampling efforts in the fall should attempt to collect 
additional mussels for analyses before analysis of clams is finalized.  

o If possible, composite samples shall be comprised of organisms or the same species, 
from the same or nearby area(s), and of similar size classes.  

o Composites samples from the Sanpoil River reference area north and south 
(potentially influenced by the reservoir) should be analyzed separately. 



Mussel Composite Worksheet
1 TAL metals and mercury 2

2 Total mercury 1.5 3.5

Shaded Orange = EPA composite sample recommendation 3 MeHg 1.5 5

4 Inorganic As 3 8

Shaded yellow = mussels in delayed cooler 5 PCBs 10 18

Shaded blue = clams also collected 6 Dioxins/furans 10 28

Options

Sa

mpli

ng 

Are

Original 

Sample 

(Type 1)

Original With 

EPA Split 

(Type 1a)

Original With 

Field Split 

(Type 1b)

Field 

Replicate 

(Type 2) Beach

# Live 

Mussels

Mussel 

Species

Total 

Live 

Weight

Live 

Weight for 

Analysis Option #

Mussels 

per sample # samples

Enough for 

EPA Split? Enough for Field Split?

Enough for 

Field 

Replicate? Analytes EPA Comments

A1 4.5 7 9 4.5 MB05 12 A 181 90.5 1 2 6 yes yes yes all (1 and 2)

A1 A 1a 6 2 yes yes yes all (1 and 2)

A1 4.5 7 9 4.5 MB05 12 A 181 90.5 EPA preferred 2-7 3 yes yes yes all (1 and 2) grouped by size

A2 30 32.5 60 30 MB01 1 A 2 1 not enough mass for any analyses

A2 MB04 16 A 47.6 23.8 1 7-8 3 yes no yes all

A2 MB05 7 A 236 118 1a 23 1 yes yes yes all

A2 MB06 30 A 1047 523.5 1 10 3 yes yes yes all

A2 1a 15 2 yes yes yes

A2 MB04 16 A 47.6 23.8 EPA preferred 17 1 no no no all

A2 MB05 1 A 23 11.5 The MB05 mussel included in thi         

A2 MB05 7 A 223 111.5 EPA preferred 2 2 yes yes n/a all

A2 MB06 30 A 1047 523.5 EPA preferred 10 3 yes yes n/a all

these samples agree with TAI

The individual organisms within 

each sample were grouped 

together by size. TAI's 

groupings were based on 

location.

A3 4.5 7 9 4.5 MB01 4 A 81 40.5 1 1 and 3 2 yes yes no yes all (1 and 2) EPA Agrees

A3 1a 4 1 yes yes no all (1 and 2)

A3 MB04 1 A 3.5 1.75 1 1 and 3 2 yes no yes no all (1 and 2) EPA Agrees

A3 MB06 3 A 19.3 9.65

A3 MB12 0 A only dead collected, and not enough mass

A3 MB13 1 A 4 2 one live and one dead collected, and not enough mass

A4 4.5 7 9 4.5 MB07 0 A only dead collected

A4 MB10 0 A only dead collected

A4 MB13 0 A only dead collected

A5 30 32.5 60 30 MB08 0 A only dead collected, and only enough mass for metals

A6 30 32.5 60 30 MB01 19 A 36.3 18.15 1 19 1 no no no 1-5 (no D/F)

A6 MB03 7 A 19 9.5 1 7 1 no no no 1-4 (no PCBs or D/F)

A6 MB04 0 A only dead collected, and not enough mass

A6 MB05 4 A 7.5 3.75 1 4 1 no no no 1 and 2

A6 MB07 10 A 25.7 12.85 only dead collected, and not enough mass

A6 MB08 7 A 11.6 5.8 1 7 1 no no no 1,2,3

A6 MB09 9 A 18.4 9.2 1 9 1 no no no 1-4 (no PCBs or D/F)

A6 MB10 0 only clams collected

A6

MB01 

MB07 

MB08

36 A 73.6 36.8 2 36 1 yes no no all

A6 MB03 7 A 19 9.5 2 7 1 no no no 1-4 (no PCBs or D/F) incomplete analysis

A6 MB09 9 A 18.4 9.2 2 9 1 no no no 1-4 (no PCBs or D/F)

A6 MB05 4 A 7.5 3.75 2 4 1 no no no 1 and 2

A6 all beaches 56 A 118.5 59.25 3 28 2 yes no no all

A6 30 32.5 60 30 MB01 19 A 36.3 18.15 EPA preferred 31 1 yes no no all

A6 MB07 10 A 25.7 12.85

A6 MB08 2 A 2.9 1.45

MB08 5 A 8.7 4.35 if needed 5 1 (f needed) no no no 1-2 (if neeed) exclude these 5 mussels in delay               

A6 MB03 7 A 19 9.5 EPA preferred 20 1 yes no no 1-5 (no D/F)

A6 MB05 4 A 7.5 3.75

A6 MB09 9 A 18.4 9.2

A6 MB03 7 C 9.5 4.75 EPA preferred 12.75 4 (potentially) yes if posible n/a 1 and 2

A6 MB05 4 C 3.8 1.9

A6 MB09 ? C ? ?

A6 MB10 ? C ? ?

Sanp  30 32.5 60 30 MB09 7 WP 40.6 20.3 1 7 1 no no no 1-5 (no D/F)

Sanpoil River MB04 1 WP 10.1 5.05 1 2 1 no no no 1-5 (no D/F)

Sanpoil River MB03 1 WP 32 16

Sanpoil River MB01 4 WP 22.2 11.1 1 4 1 no no no 1-4 (no PCBs or D/F)

Sanpoil River MB08 3 WP 16.9 8.45 1 4 1 no no no 1-4 (no PCBs or D/F)

Sanpoil River MB11 1 WP 1.2 0.6

Sanpoil River MB09 7 WP 40.6 20.3 2 9 1 yes no no all EPA Agrees

Sanpoil River MB04 1 WP 10.1 5.05

Sanpoil River MB03 1 WP 32 16

Sanpoil River MB01 4 WP 22.2 11.1 2 4 1 no no no 1-4 (no PCBs or D/F) EPA Agrees

Sanpoil River MB08 3 WP 16.9 8.45 2 4 1 no no no 1-4 (no PCBs or D/F) EPA Agrees

Sanpoil River MB11 1 WP 1.2 0.6

Sanpoil River all beaches 17 WP 123 61.5 3 17 1 yes yes no all

Target sample Weights (g) 

4 clam samples, if possible, 

from the 51 clams collected. 

The total mass is 185g (74-92 g 

estimated soft tissue weight). 2-

3 partial and 1-2 complete 



Compositing proposal for mussels - EPAs recommended

Area Sample Organism ID Beach Species Health
Weight 
(g)

Delayed 
Cooler 
Sample?

Estimated 
Tissue Weight 

(g) TAIs Composite ID

TAIsSa
mple 
Type EPA Sample

EPAs 
Recommended 
Sample Mass Analyses

A1 A1-MB05-MU-02 A1-MB05 Anodonta sp. Live 1 Y 0.5 A1-MU-C001-ST-A 1 1 13 all (1 and 2)

A1 A1-MB05-MU-01 A1-MB05 Anodonta sp. Live 2 Y 1 A1-MU-C001-ST-A 1 1 13 all (1 and 2)

A1 A1-MB05-MU-03 A1-MB05 Anodonta sp. Live 2 Y 1 A1-MU-C001-ST-B 2 1 13 all (1 and 2)

A1 A1-MB05-MU-04 A1-MB05 Anodonta sp. Live 2 Y 1 A1-MU-C001-ST-B 2 1 13 all (1 and 2)

A1 A1-MB05-MU-05 A1-MB05 Anodonta sp. Live 2 Y 1 A1-MU-C002-ST-SP 1b 1 13 all (1 and 2)

A1 A1-MB05-MU-06 A1-MB05 Anodonta sp. Live 8 Y 4 A1-MU-C002-ST-SP 1b 1 13 all (1 and 2)

A1 A1-MB05-MU-07 A1-MB05 Anodonta sp. Live 9 Y 4.5 A1-MU-C002-ST-SP 1b 1 13 all (1 and 2)

A1 A1-MB05-MU-09 A1-MB05 Anodonta sp. Live 24 Y 12 A1-MU-C002-ST-SP 1b 2 39.5 all (1 and 2)

A1 A1-MB05-MU-08 A1-MB05 Anodonta sp. Live 25 Y 12.5 A1-MU-C002-ST-SP 1b 2 39.5 all (1 and 2)

A1 A1-MB05-MU-10 A1-MB05 Anodonta sp. Live 30 Y 15 A1-MU-C002-ST-SP 1b 2 39.5 all (1 and 2)

A1 A1-MB05-MU-11 A1-MB05 Anodonta sp. Live 36 Y 18 A1-MU-C001-ST-B 2 3 38 all (1 and 2)

A1 A1-MB05-MU-12 A1-MB05 Anodonta sp. Live 40 Y 20 A1-MU-C001-ST-A 1 3 38 all (1 and 2)

A2 A2-MB04-MU-14 A2-MB04 Anodonta sp. Live 1.3 N 0.65 A2-MU-C003-ST 1 1 35.3 all

A2 A2-MB04-MU-15 A2-MB04 Anodonta sp. Live 1.6 N 0.8 A2-MU-C003-ST 1 1 35.3 all

A2 A2-MB04-MU-10 A2-MB04 Anodonta sp. Live 2.2 N 1.1 A2-MU-C001-ST-A 1 1 35.3 all

A2 A2-MB04-MU-09 A2-MB04 Anodonta sp. Live 2.3 N 1.15 A2-MU-C001-ST-B 2 1 35.3 all

A2 A2-MB04-MU-11 A2-MB04 Anodonta sp. Live 2.5 N 1.25 A2-MU-C003-ST 1 1 35.3 all

A2 A2-MB04-MU-13 A2-MB04 Anodonta sp. Live 2.5 N 1.25 A2-MU-C002-ST 1 1 35.3 all

A2 A2-MB04-MU-04 A2-MB04 Anodonta sp. Live 2.6 N 1.3 A2-MU-C001-ST-A 1 1 35.3 all

A2 A2-MB04-MU-22 A2-MB04 Anodonta sp. Live 2.7 N 1.35 A2-MU-C002-ST 1 1 35.3 all

A2 A2-MB04-MU-19 A2-MB04 Anodonta sp. Live 3.2 N 1.6 A2-MU-C002-ST 1 1 35.3 all

A2 A2-MB04-MU-17 A2-MB04 Anodonta sp. Live 3.3 N 1.65 A2-MU-C002-ST 1 1 35.3 all

A2 A2-MB04-MU-07 A2-MB04 Anodonta sp. Live 3.5 N 1.75 A2-MU-C001-ST-B 2 1 35.3 all

A2 A2-MB04-MU-12 A2-MB04 Anodonta sp. Live 3.5 N 1.75 A2-MU-C002-ST 1 1 35.3 all

A2 A2-MB04-MU-08 A2-MB04 Anodonta sp. Live 3.9 N 1.95 A2-MU-C001-ST-B 2 1 35.3 all

A2 A2-MB04-MU-21 A2-MB04 Anodonta sp. Live 4 N 2 A2-MU-C003-ST 1 1 35.3 all

A2 A2-MB04-MU-06 A2-MB04 Anodonta sp. Live 4.2 N 2.1 A2-MU-C001-ST-A 1 1 35.3 all

A2 A2-MB04-MU-05 A2-MB04 Anodonta sp. Live 4.3 N 2.15 A2-MU-C001-ST-A 1 1 35.3 all

A2 A2-MB05-MU-05 A2-MB05 Anodonta sp. Live 23 N 11.5 A2-MU-C001-ST-B 2 1 35.3 all

A2 A2-MB05-MU-04 A2-MB05 Anodonta sp. Live 40 N 20 A2-MU-C001-ST-B 2 2 65 all

A2 A2-MB05-MU-07 A2-MB05 Anodonta sp. Live 42 N 21 A2-MU-C003-ST 1 2 65 all

A2 A2-MB05-MU-01 A2-MB05 Anodonta sp. Live 48 N 24 A2-MU-C002-ST 1 2 65 all

A2 A2-MB05-MU-03 A2-MB05 Anodonta sp. Live 24 N 12 A2-MU-C001-ST-A 1 3 41.5 all

A2 A2-MB05-MU-06 A2-MB05 Anodonta sp. Live 26 N 13 A2-MU-C003-ST 1 3 41.5 all

A2 A2-MB05-MU-02 A2-MB05 Anodonta sp. Live 33 N 16.5 A2-MU-C001-ST-A 1 3 41.5 all

A2 A2-MB06-MU-14 A2-MB06 Anodonta sp. Live 18 N 9 A2-MU-C005-ST-A 1 4 119 all

A2 A2-MB06-MU-15 A2-MB06 Anodonta sp. Live 20 N 10 A2-MU-C005-ST-A 1 4 119 all

A2 A2-MB06-MU-25 A2-MB06 Anodonta sp. Live 20 N 10 A2-MU-C006-ST-A 1 4 119 all

A2 A2-MB06-MU-13 A2-MB06 Anodonta sp. Live 23 N 11.5 A2-MU-C004-ST-SP 1b 4 119 all

A2 A2-MB06-MU-24 A2-MB06 Anodonta sp. Live 23 N 11.5 A2-MU-C006-ST-A 1 4 119 all

A2 A2-MB06-MU-11 A2-MB06 Anodonta sp. Live 25 N 12.5 A2-MU-C004-ST-SP 1b 4 119 all

A2 A2-MB06-MU-07 A2-MB06 Anodonta sp. Live 27 N 13.5 A2-MU-C004-ST-SP 1b 4 119 all

A2 A2-MB06-MU-12 A2-MB06 Anodonta sp. Live 27 N 13.5 A2-MU-C004-ST-SP 1b 4 119 all

A2 A2-MB06-MU-27 A2-MB06 Anodonta sp. Live 27 N 13.5 A2-MU-C006-ST-B 2 4 119 all

A2 A2-MB06-MU-10 A2-MB06 Anodonta sp. Live 28 N 14 A2-MU-C004-ST-SP 1b 4 119 all

A2 A2-MB06-MU-21 A2-MB06 Anodonta sp. Live 28 N 14 A2-MU-C005-ST-B 2 5 187 all

A2 A2-MB06-MU-09 A2-MB06 Anodonta sp. Live 32 N 16 A2-MU-C004-ST-SP 1b 5 187 all

A2 A2-MB06-MU-29 A2-MB06 Anodonta sp. Live 32 N 16 A2-MU-C006-ST-B 2 5 187 all

A2 A2-MB06-MU-17 A2-MB06 Anodonta sp. Live 34 N 17 A2-MU-C005-ST-B 2 5 187 all

A2 A2-MB06-MU-18 A2-MB06 Anodonta sp. Live 40 N 20 A2-MU-C005-ST-A 1 5 187 all

A2 A2-MB06-MU-19 A2-MB06 Anodonta sp. Live 40 N 20 A2-MU-C006-ST-A 1 5 187 all

A2 A2-MB06-MU-20 A2-MB06 Anodonta sp. Live 41 N 20.5 A2-MU-C006-ST-A 1 5 187 all

A2 A2-MB06-MU-28 A2-MB06 Anodonta sp. Live 41 N 20.5 A2-MU-C006-ST-B 2 5 187 all

A2 A2-MB06-MU-08 A2-MB06 Anodonta sp. Live 42 N 21 A2-MU-C004-ST-SP 1b 5 187 all

A2 A2-MB06-MU-05 A2-MB06 Anodonta sp. Live 44 N 22 A2-MU-C004-ST-SP 1b 5 187 all

A2 A2-MB06-MU-26 A2-MB06 Anodonta sp. Live 28 N 14 A2-MU-C006-ST-B 2 6 217.5 all

A2 A2-MB06-MU-16 A2-MB06 Anodonta sp. Live 29 N 14.5 A2-MU-C005-ST-B 2 6 217.5 all

A2 A2-MB06-MU-23 A2-MB06 Anodonta sp. Live 29 N 14.5 A2-MU-C005-ST-B 2 6 217.5 all

A2 A2-MB06-MU-02 A2-MB06 Anodonta sp. Live 43 N 21.5 A2-MS-C005-ST-A 1 6 217.5 all

A2 A2-MB06-MU-06 A2-MB06 Anodonta sp. Live 47 N 23.5 A2-MU-C004-ST-SP 1b 6 217.5 all

A2 A2-MB06-MU-03 A2-MB06 Anodonta sp. Live 50 N 25 A2-MS-C005-ST-A 1 6 217.5 all

A2 A2-MB06-MU-04 A2-MB06 Anodonta sp. Live 50 N 25 A2-MSMU-C004-ST-SP1b 6 217.5 all

A2 A2-MB06-MU-01 A2-MB06 Anodonta sp. Live 51 N 25.5 A2-MS-C005-ST-B 2 6 217.5 all

A2 A2-MB06-MU-22 A2-MB06 Anodonta sp. Live 51 N 25.5 A2-MU-C006-ST-A 1 6 217.5 all

A2 A2-MB06-MU-30 A2-MB06 Anodonta sp. Live 57 N 28.5 A2-MU-C006-ST-B 2 6 217.5 all

A2 A2-MB01-MU-01 A2-MB01 Anodonta sp. Live 2 N 1 archive -- -- archive

A2 A2-MB01-MU-02 A2-MB01 Anodonta sp. Dead 1 N 0.5 archive
A2 A2-MB04-MU-18 A2-MB04 Anodonta sp. Dead 1.3 N 0.65 archive
A2 A2-MB04-MU-02 A2-MB04 Anodonta sp. Dead 1.5 N 0.75 archive
A2 A2-MB04-MU-16 A2-MB04 Anodonta sp. Dead 1.7 N 0.85 archive
A2 A2-MB04-MU-20 A2-MB04 Anodonta sp. Dead 1.8 N 0.9 archive
A2 A2-MB01-MU-03 A2-MB01 Anodonta sp. Dead 2 N 1 archive
A2 A2-MB04-MU-01 A2-MB04 Anodonta sp. Dead 2.3 N 1.15 archive
A2 A2-MB04-MU-03 A2-MB04 Anodonta sp. Dead 3.2 N 1.6 archive
A3 A3-MB01-MU-03 A3-MB01 Anodonta sp. Live 3 N 1.5 A3-MU-C002-ST 1 1 5.5 all (1 and 2)

A3 A3-MB01-MU-01 A3-MB01 Anodonta sp. Live 4 N 2 A3-MU-C002-ST 1 1 5.5 all (1 and 2)

A3 A3-MB01-MU-04 A3-MB01 Anodonta sp. Live 4 N 2 A3-MU-C002-ST 1 1 5.5 all (1 and 2)

A3 A3-MB01-MU-02 A3-MB01 Anodonta sp. Live 70 N 35 A3-MU-C001-ST 1 2 35 all (1 and 2)

A3 A3-MB06-MU-05 A3-MB06 Anodonta sp. Live 14 N 7 A3-MU-C003-ST 1 3 7 all (1 and 2)

A3 A3-MB06-MU-03 A3-MB06 Anodonta sp. Live 1.9 N 0.95 A3-MU-C004-ST 1 4 4.4 all (1 and 2)

A3 A3-MB06-MU-04 A3-MB06 Anodonta sp. Live 3.4 N 1.7 A3-MU-C004-ST 1 4 4.4 all (1 and 2)

A3 A3-MB04-MU-01 A3-MB04 Anodonta sp. Live 3.5 N 1.75 A3-MU-C004-ST 1 4 4.4 all (1 and 2)

A3 A3-MB13-MU-02 A3-MB13 Anodonta sp. Live 4 N 2 archive -- -- archive

A3 A3-MB06-MU-01 A3-MB06 Anodonta sp. Dead 1 N 0.5 archive
A3 A3-MB06-MU-02 A3-MB06 Anodonta sp. Dead 1 N 0.5 archive
A3 A3-MB13-MU-01 A3-MB13 Anodonta sp. Dead 2.1 N 1.05 archive
A3 A3-MB12-MU-01 A3-MB12 Anodonta sp. Dead 2.4 N 1.2 archive
A4 A4-MB13-MU-02 A4-MB13 Anodonta sp. Dead 5.8 N 2.9 archive
A4 A4-MB13-MU-01 A4-MB13 Anodonta sp. Dead 10 N 5 archive
A4 A4-MB07-MU-01 A4-MB07 Anodonta sp. Dead 11 N 5.5 archive
A4 A4-MB10-MU-01 A4-MB10 Anodonta sp. Dead 22 N 11 archive
A5 A5-MB08-MU-01 A5-MB08 Anodonta sp. Dead 4.2 Y 2.1 archive
A6 A6-MB01-MU-06 A6-MB01 Anodonta sp. Live 1 N 0.5 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB08-MU-05 A6-MB08 Anodonta sp. Live 1 N 0.5 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-10 A6-MB01 Anodonta sp. Live 1.1 N 0.55 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-21 A6-MB01 Anodonta sp. Live 1.2 N 0.6 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB07-MU-10 A6-MB07 Anodonta sp. Live 1.3 N 0.65 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-13 A6-MB01 Anodonta sp. Live 1.4 N 0.7 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-08 A6-MB01 Anodonta sp. Live 1.5 N 0.75 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-14 A6-MB01 Anodonta sp. Live 1.5 N 0.75 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB07-MU-02 A6-MB07 Anodonta sp. Live 1.5 N 0.75 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-12 A6-MB01 Anodonta sp. Live 1.6 N 0.8 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB07-MU-01 A6-MB07 Anodonta sp. Live 1.6 N 0.8 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-15 A6-MB01 Anodonta sp. Live 1.7 N 0.85 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-11 A6-MB01 Anodonta sp. Live 1.8 N 0.9 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-19 A6-MB01 Anodonta sp. Live 1.8 N 0.9 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB08-MU-04 A6-MB08 Anodonta sp. Live 1.9 N 0.95 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-02 A6-MB01 Anodonta sp. Live 2 N 1 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-04 A6-MB01 Anodonta sp. Live 2 N 1 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-18 A6-MB01 Anodonta sp. Live 2 N 1 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-17 A6-MB01 Anodonta sp. Live 2.1 N 1.05 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-09 A6-MB01 Anodonta sp. Live 2.2 N 1.1 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-23 A6-MB01 Anodonta sp. Live 2.3 N 1.15 A6-MU-C001-ST 1 1 32.45 all
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A6 A6-MB07-MU-03 A6-MB07 Anodonta sp. Live 2.4 N 1.2 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-20 A6-MB01 Anodonta sp. Live 2.7 N 1.35 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB07-MU-07 A6-MB07 Anodonta sp. Live 2.7 N 1.35 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-01 A6-MB01 Anodonta sp. Live 3 N 1.5 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB07-MU-05 A6-MB07 Anodonta sp. Live 3 N 1.5 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB07-MU-08 A6-MB07 Anodonta sp. Live 3.1 N 1.55 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB07-MU-09 A6-MB07 Anodonta sp. Live 3.2 N 1.6 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB07-MU-04 A6-MB07 Anodonta sp. Live 3.3 N 1.65 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB01-MU-07 A6-MB01 Anodonta sp. Live 3.4 N 1.7 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB07-MU-06 A6-MB07 Anodonta sp. Live 3.6 N 1.8 A6-MU-C001-ST 1 1 32.45 all

A6 A6-MB09-MU-09 A6-MB09 Anodonta sp. Live 0.5 N 0.25 A6-MU-C003-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB05-MU-03 A6-MB05 Anodonta sp. Live 0.9 N 0.45 A6-MU-C004-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB09-MU-10 A6-MB09 Anodonta sp. Live 1 N 0.5 A6-MU-C003-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB03-MU-01 A6-MB03 Anodonta sp. Live 2 N 1 A6-MU-C002-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB03-MU-06 A6-MB03 Anodonta sp. Live 2 N 1 A6-MU-C002-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB03-MU-07 A6-MB03 Anodonta sp. Live 2 N 1 A6-MU-C002-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB05-MU-02 A6-MB05 Anodonta sp. Live 2 N 1 A6-MU-C004-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB09-MU-01 A6-MB09 Anodonta sp. Live 2 N 1 A6-MU-C003-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB09-MU-07 A6-MB09 Anodonta sp. Live 2 N 1 A6-MU-C003-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB09-MU-06 A6-MB09 Anodonta sp. Live 2.1 N 1.05 A6-MU-C003-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB05-MU-04 A6-MB05 Anodonta sp. Live 2.2 N 1.1 A6-MU-C004-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB09-MU-04 A6-MB09 Anodonta sp. Live 2.3 N 1.15 A6-MU-C003-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB05-MU-01 A6-MB05 Anodonta sp. Live 2.4 N 1.2 A6-MU-C004-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB09-MU-05 A6-MB09 Anodonta sp. Live 2.5 N 1.25 A6-MU-C003-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB03-MU-02 A6-MB03 Anodonta sp. Live 3 N 1.5 A6-MU-C002-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB03-MU-03 A6-MB03 Anodonta sp. Live 3 N 1.5 A6-MU-C002-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB03-MU-04 A6-MB03 Anodonta sp. Live 3 N 1.5 A6-MU-C002-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB09-MU-02 A6-MB09 Anodonta sp. Live 3 N 1.5 A6-MU-C003-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB09-MU-03 A6-MB09 Anodonta sp. Live 3 N 1.5 A6-MU-C003-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB03-MU-05 A6-MB03 Anodonta sp. Live 4 N 2 A6-MU-C002-ST 1 2 22.45 1-5 (no D/F)

A6 A6-MB08-MU-07 A6-MB08 Anodonta sp. Live 1.3 Y 0.65 A6-MU-C001-ST 1 if needed if needed 1-2 (if needed)

A6 A6-MB08-MU-06 A6-MB08 Anodonta sp. Live 1.4 Y 0.7 A6-MU-C001-ST 1 if needed if needed 1-2 (if needed)

A6 A6-MB08-MU-01 A6-MB08 Anodonta sp. Live 2 Y 1 A6-MU-C001-ST 1 if needed if needed 1-2 (if needed)

A6 A6-MB08-MU-02 A6-MB08 Anodonta sp. Live 2 Y 1 A6-MU-C001-ST 1 if needed if needed 1-2 (if needed)

A6 A6-MB08-MU-03 A6-MB08 Anodonta sp. Live 2 Y 1 A6-MU-C001-ST 1 if needed if needed 1-2 (if needed)

A6 A6-MB08-MU-12 A6-MB08 Anodonta sp. Dead 0.6 N 0.3 archive
A6 A6-MB08-MU-09 A6-MB08 Anodonta sp. Dead 0.7 N 0.35 archive
A6 A6-MB08-MU-14 A6-MB08 Anodonta sp. Dead 0.8 N 0.4 archive
A6 A6-MB01-MU-03 A6-MB01 Anodonta sp. Dead 1 N 0.5 archive
A6 A6-MB01-MU-05 A6-MB01 Anodonta sp. Dead 1 N 0.5 archive
A6 A6-MB08-MU-08 A6-MB08 Anodonta sp. Dead 1 Y 0.5 archive
A6 A6-MB01-MU-16 A6-MB01 Anodonta sp. Dead 1.1 N 0.55 archive
A6 A6-MB08-MU-11 A6-MB08 Anodonta sp. Dead 1.1 Y 0.55 archive
A6 A6-MB09-MU-08 A6-MB09 Anodonta sp. Dead 1.1 N 0.55 archive
A6 A6-MB01-MU-24 A6-MB01 Anodonta sp. Dead 1.2 N 0.6 archive
A6 A6-MB08-MU-13 A6-MB08 Anodonta sp. Dead 1.3 N 0.65 archive
A6 A6-MB01-MU-26 A6-MB01 Anodonta sp. Dead 1.4 N 0.7 archive
A6 A6-MB05-MU-05 A6-MB05 Anodonta sp. Dead 1.5 N 0.75 archive
A6 A6-MB07-MU-11 A6-MB07 Anodonta sp. Dead 1.5 N 0.75 archive
A6 A6-MB01-MU-22 A6-MB01 Anodonta sp. Dead 1.6 N 0.8 archive
A6 A6-MB05-MU-07 A6-MB05 Anodonta sp. Dead 1.6 N 0.8 archive
A6 A6-MB05-MU-06 A6-MB05 Anodonta sp. Dead 1.8 N 0.9 archive
A6 A6-MB01-MU-27 A6-MB01 Anodonta sp. Dead 1.9 N 0.95 archive
A6 A6-MB08-MU-10 A6-MB08 Anodonta sp. Dead 1.9 N 0.95 archive
A6 A6-MB01-MU-25 A6-MB01 Anodonta sp. Dead 2 N 1 archive
A6 A6-MB04-MU-01 A6-MB04 Anodonta sp. dead 2.1 N 1.05 archive
SR SR-MB09-MU-01 SR-MB09 Margaritifera falcaLive 1.3 N 0.65 SR-MU-C001-ST 1 1 41.35 all

SR SR-MB09-MU-02 SR-MB09 Margaritifera falcaLive 1.4 N 0.7 SR-MU-C001-ST 1 1 41.35 all

SR SR-MB09-MU-04 SR-MB09 Margaritifera falcaLive 2.1 N 1.05 SR-MU-C001-ST 1 1 41.35 all

SR SR-MB09-MU-03 SR-MB09 Margaritifera falcaLive 2.3 N 1.15 SR-MU-C001-ST 1 1 41.35 all

SR SR-MB09-MU-05 SR-MB09 Margaritifera falcaLive 8.5 N 4.25 SR-MU-C001-ST 1 1 41.35 all

SR SR-MB09-MU-06 SR-MB09 Margaritifera falcaLive 10 N 5 SR-MU-C001-ST 1 1 41.35 all

SR SR-MB04-MU-01 SR-MB04 Margaritifera falcaLive 10.1 N 5.05 SR-MU-C001-ST 1 1 41.35 all

SR SR-MB09-MU-07 SR-MB09 Margaritifera falcaLive 15 N 7.5 SR-MU-C001-ST 1 1 41.35 all

SR SR-MB03-MU-01 SR-MB03 Margaritifera falcaLive 32 N 16 SR-MU-C001-ST 1 1 41.35 all

SR SR-MB01-MU-01 SR-MB01 Margaritifera falcaLive 1.1 N 0.55 SR-MU-C002-ST 1 2 11.1 1-4 (no PCBs or D/F)

SR SR-MB01-MU-02 SR-MB01 Margaritifera falcaLive 2.5 N 1.25 SR-MU-C002-ST 1 2 11.1 1-4 (no PCBs or D/F)

SR SR-MB01-MU-03 SR-MB01 Margaritifera falcaLive 8.4 N 4.2 SR-MU-C002-ST 1 2 11.1 1-4 (no PCBs or D/F)

SR SR-MB01-MU-04 SR-MB01 Margaritifera falcaLive 10.2 N 5.1 SR-MU-C002-ST 1 2 11.1 1-4 (no PCBs or D/F)

SR SR-MB11-MU-01 SR-MB11 Margaritifera falcaLive 1.2 N 0.6 SR-MU-C003-ST 1 3 9.05 1-4 (no PCBs or D/F)

SR SR-MB08-MU-01 SR-MB08 Margaritifera falcaLive 4.8 N 2.4 SR-MU-C003-ST 1 3 9.05 1-4 (no PCBs or D/F)

SR SR-MB08-MU-02 SR-MB08 Margaritifera falcaLive 5.6 N 2.8 SR-MU-C003-ST 1 3 9.05 1-4 (no PCBs or D/F)

SR SR-MB08-MU-03 SR-MB08 Margaritifera falcaLive 6.5 N 3.25 SR-MU-C003-ST 1 3 9.05 1-4 (no PCBs or D/F)



Summary of crayfish composites 1 TAL metals 2

Shaded tan = EPA recommended composites 2 Total mercury 1.5 3.5

3 MeHg 1.5 5

Shaded yellow = crayfish in delayed cooler 4 Inorganic As 3 8

Shaded blue = catfood bait 5 PCBs 10 18

Shaded purple = did not meet 3.25 in size limit for native crayfish 6 Dioxins/furans 10 28

Actual sample Weights Options

Sampling 

Area Area Trap Health Species

Total Live 

Weight Bait Type Option #

Organisms 

per sample

# 

samples

grams (60 

needed for 

analysis at 

HHRA/BERA 

sites)

Enough 

for EPA 

Split?

Enough for 

Field Split?

Enough for Field 

Replicate? Analytes

A2 A2-CT01 Live OV 4 C 1 7 1 yes yes no all

A2 A2-CT06 Live PL 60 C
A2 A2-CT10 Live OV 7 C
A2 A2-CT13 Live OV 10 NB
A2 A2-CT13 Live OV 5 NB
A2 A2-CT13 Live OV 39 C
A2 A2-CT14 Live PL 54 C
A2 A2-CT01 Live OV 4 C 2 4 1 yes yes no no all

A2 A2-CT06 Live PL 60 C
A2 A2-CT13 Live OV 10 NB
A2 A2-CT13 Live OV 5 NB
A2 A2-CT10 Live OV 7 C 2 3 1 yes yes no no all

A2 A2-CT13 Live OV 39 C
A2 A2-CT14 Live PL 54 C
A2 A2-CT01 Live OV 4 C EPA Preferred 5 1 65 yes no na all

A2 A2-CT10 Live OV 7 C
A2 A2-CT13 Live OV 10 NB
A2 A2-CT13 Live OV 5 NB
A2 A2-CT13 Live OV 39 C
A2 A2-CT06 Live PL 60 C EPA Preferred 2 1 114 yes no na all

A2 A2-CT14 Live PL 54 C
A3 A3-CT01 Live OV 28 C 1 2 1 yes yes no all (1 and 2)

A3 A3-CT02 Live OV 3.9 C
A3 A3-CT13 Live OV 23 NB 1 2 1 yes yes no

A3 A3-CT14 Live OV 21 NB
A3 A3-CT01 Live OV 28 C EPA Preferred 1 1 28 yes yes na all (1 and 2)

A3 A3-CT13 Live OV 23 NB EPA Preferred 1 1 23 yes yes na all (1 and 2)

A3 A3-CT14 Live OV 21 NB EPA Preferred 1 1 21 yes yes na all (1 and 2)

A3 A3-CT02 Live OV 3.9 C EPA Preferred 1 1 3.9 no no na all (1 and 2)

A4 A4-CT01 Live OV 3.1 C 1 2 1 yes no no all (1 and 2)

A4 A4-CT04 Live OV 4.7 CF OK to include even though catfood because not analyzed for PCBs, D/Fs

A4 A4-CT15 Dead OV 21 C exclude - dead

A4 A4-CT17 Dead OV 18 S exclude - dead

A5 A5-CT15 Live OV 48 CF 1 3 1 80 yes no no all

A5 A5-CT15 Live OV 27 CF
A5 A5-CT15 Live OV 5 CF
A5 A5-CT16 Live OV 20 S 1 3 1 73.2 yes no no all

A5 A5-CT11 Live OV 1.2 S

A5 A5-CT11 Live OV 52 S

A5 A5-CT01 Live OV 50 S 1 3 1 62 yes no no all

A5 A5-CT25 Live OV 11 C
A5 A5-CT25 Live OV 1 C
A5 A5-CT12 Live OV 51 S 1 2 1 112 yes yes no all

A5 A5-CT02 Live OV 61 S

A5 A5-CT02 Live PL 47 S 1 2 1 122 yes yes no

A5 A5-CT04 Live PL 75 S all

A5 A5-CT04 Live PL 69 S 1 2 1 96 yes yes no

A5 A5-CT05 Live OV 27 S

A5 A5-CT25 Live OV 1 C EPA Preferred 5 1 60.2 no no na all

A5 A5-CT11 Live OV 1.2 S

A5 A5-CT25 Live OV 11 C
A5 A5-CT16 Live OV 20 S

A5 A5-CT05 Live OV 27 S

A5 A5-CT15 Live OV 5 CF EPA Preferred 2 1 66 yes no na all

A5 A5-CT02 Live OV 61 S

A5 A5-CT02 Live PL 47 S EPA Preferred 2 1 122 yes no na all

A5 A5-CT04 Live PL 75 S

A5 A5-CT15 Live OV 27 CF EPA Preferred 2 1 75 yes no na all

A5 A5-CT15 Live OV 48 CF
A5 A5-CT01 Live OV 50 S EPA Preferred 2 1 101 yes no na all

A5 A5-CT12 Live OV 51 S

A5 A5-CT11 Live OV 52 S EPA Preferred 2 1 121 yes yes na all

A5 A5-CT04 Live PL 69 S

A6 A6-CT01 Live OV 43 C 1 3 1 yes yes yes (if no field split) no all

A6 A6-CT01 Live OV 62 S

A6 A6-CT01 Live OV 20 S

A6 A6-CT02 Live OV 20 C 1 5 1 yes yes yes (if no field split) all

A6 A6-CT02 Live OV 51 S

A6 A6-CT02 Live OV 23 S

A6 A6-CT02 Live OV 44 S

A6 A6-CT02 Live OV 40 S

A6 A6-CT04 Live OV 42 C 1 2 1 yes no no all

A6 A6-CT06 Live OV 27 C

A6

A2

A2

A3

A3

A4

A5

A5



Actual sample Weights Options

Sampling 

Area Area Trap Health Species

Total Live 
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per sample
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A6 A6-CT07 Live OV 45 C 1 2 1 yes no no

A6 A6-CT07 Live OV 44 C
A6 A6-CT12 Live OV 39 C 1 5 1 yes yes yes all

A6 A6-CT12 Live OV 9 C
A6 A6-CT13 Live OV 39 C/S
A6 A6-CT13 Live OV 31 C/S
A6 A6-CT13 Live OV 28 C/S
A6 A6-CT13 Live OV 25 C/S 1 3 1 yes no no all

A6 A6-CT14 Live OV 20 C/S
A6 A6-CT14 Live OV 24 C/S
Buffalo Lake RL-CT01 Live OV 46 CF exclude - catfood

Buffalo Lake RL-CT01 Live OV 27 CF exclude - catfood

Buffalo Lake RL-CT01 Live OV 57 S 1 10 1 yes yes yes all 

Buffalo Lake RL-CT01 Live OV 42 S

Buffalo Lake RL-CT01 Live OV 41 S

Buffalo Lake RL-CT01 Live OV 38 S

Buffalo Lake RL-CT01 Live OV 46 S

Buffalo Lake RL-CT01 Live OV 36 S

Buffalo Lake RL-CT01 Live OV 18 S

Buffalo Lake RL-CT01 Live OV 28 S

Buffalo Lake RL-CT01 Live OV 23 S

Buffalo Lake RL-CT01 Live OV 5.9 S

Buffalo Lake RL-CT02 Live OV 25 CF exclude - catfood

Buffalo Lake RL-CT02 Live OV 44 CF exclude - catfood

Buffalo Lake RL-CT02 Live OV 43 S 1 7 1 yes yes yes all

Buffalo Lake RL-CT02 Live OV 45 S

Buffalo Lake RL-CT02 Live OV 44 S

Buffalo Lake RL-CT02 Live OV 24 S

Buffalo Lake RL-CT02 Live OV 26 S

Buffalo Lake RL-CT02 Live OV 21 S

Buffalo Lake RL-CT02 Live OV 3 S

Buffalo Lake RL-CT03 Live OV 27 S 1 6 1 yes yes yes (if no field split) all

Buffalo Lake RL-CT03 Live OV 28 S

Buffalo Lake RL-CT03 Live OV 47 S

Buffalo Lake RL-CT03 Live OV 3.8 S

Buffalo Lake RL-CT03 Live OV 4.1 S

Buffalo Lake RL-CT03 Live OV 30 S

Buffalo Lake RL-CT04 Live OV 33 S 1 6 1 yes yes yes (if no field split) all

Buffalo Lake RL-CT04 Live OV 11 S

Buffalo Lake RL-CT04 Live OV 40 S

Buffalo Lake RL-CT04 Live OV 48 S

Buffalo Lake RL-CT04 Live OV 25 S

Buffalo Lake RL-CT04 Live OV 19 S

Buffalo Lake RL-CT05 Live OV 3 S Archive because of small size in only sample from CT05

Buffalo Lake RL-CT11 Live OV 5.9 S Archive because of small size in onlyone of two samples from CT11

Buffalo Lake RL-CT11 Live OV 3.6 S Archive because of small size in onlyone of two samples from CT11

Buffalo Lake RL-CT07 Live OV 5.5 CF exclude - catfood and small sample size

Buffalo Lake RL-CT08 Live OV 26 S 1 8 1 yes yes yes all

Buffalo Lake RL-CT08 Live OV 53 S

Buffalo Lake RL-CT08 Live OV 33 S

Buffalo Lake RL-CT08 Live OV 27 S

Buffalo Lake RL-CT08 Live OV 40 S

Buffalo Lake RL-CT08 Live OV 36 S

Buffalo Lake RL-CT08 Live OV 21 S

Buffalo Lake RL-CT08 Live OV 5.9 S

Buffalo Lake RL-CT09 Live OV 11 CF exclude - catfood and small sample size

Buffalo Lake RL-CT09 Live OV 3.6 S archive because of small size in only sample from CT09

Buffalo Lake RL-CT10 Live OV 4.1 S 1 5 1 yes yes yes (if no field split) all

Buffalo Lake RL-CT10 Live OV 52 S

Buffalo Lake RL-CT10 Live OV 46 S

Buffalo Lake RL-CT10 Live OV 4.2 S

Buffalo Lake RL-CT10 Live OV 23 S

Sanpoil River SR-CT11 Live OV 24 C 1 4 1 81 yes no no all

Sanpoil River SR-CT11 Live PL 25 C
Sanpoil River SR-CT09 Live PL 20 S

Sanpoil River SR-CT12 Live PL 12 C
Sanpoil River SR-CT08 Live OV 29 S 1 4 1 113.5 yes no no all

Sanpoil River SR-CT08 Live OV 50 S

Sanpoil River SR-CT06 Live OV 6.5 S

Sanpoil River SR-CT07 Live OV 28 S

Sanpoil River SR-CT16 Live OV 18 S 1 4 1 119 yes yes yes (if no EPA or field all

Sanpoil River SR-CT04 Live OV 71 S

Sanpoil River SR-CT02 Live OV 16 S

Sanpoil River SR-CT01 Live OV 14 S

RL

SR



Area Sample Organism ID Location ID Species Health
Weight 

(g) Bait Composite ID EPA Sample
EPA Sample 

Mass EPAs Recommended Analyses
A2 A2-CT01-CR-01 A2-CT01 Orconectes virilis Live 4 Chicken A2-CR-C001 1 65 all
A2 A2-CT13-CR-02 A2-CT13 Orconectes virilis Live 5 No Bait, captured using dip net A2-CR-C001 1 65 all
A2 A2-CT10-CR-01 A2-CT10 Orconectes virilis Live 7 Chicken A2-CR-C002 1 65 all
A2 A2-CT13-CR-01 A2-CT13 Orconectes virilis Live 10 No Bait, captured using dip net A2-CR-C001 1 65 all
A2 A2-CT13-CR-03 A2-CT13 Orconectes virilis Live 39 Chicken A2-CR-C002 1 65 all
A2 A2-CT06-CR-01 A2-CT06 Pacifastacus leniusculus Live 60 Chicken A2-CR-C001 2 114 all
A2 A2-CT14-CR-01 A2-CT14 Pacifastacus leniusculus Live 54 Chicken A2-CR-C002 2 114 all
A3 A3-CT01-CR-01 A3-CT01 Orconectes virilis Live 28 Chicken A3-CR-C001 1 4 all (1 and 2)
A3 A3-CT02-CR-01 A3-CT02 Orconectes virilis Live 3.9 Chicken A3-CR-C001 2 3.9 all (1 and 2)
A3 A3-CT13-CR-01 A3-CT13 Orconectes virilis Live 23 No Bait, captured using net A3-CR-C002-SP 3 23 all (1 and 2)
A3 A3-CT14-CR-01 A3-CT14 Orconectes virilis Live 21 No Bait, captured using grabbers A3-CR-C002-SP 4 21 all (1 and 2)
A4 A4-CT01-CR-01 A4-CT01 Orconectes virilis Live 3.1 Chicken A4-CR-C001 1 7.8 all (1 and2)
A4 A4-CT04-CR-01 A4-CT04 Orconectes virilis Live 4.7 Cat Food A4-CR-C001 1 7.8 all (1 and 2)
A4 A4-CT17-CR-01 A4-CT17 Orconectes virilis Dead 18 Salmon archive
A4 A4-CT15-CR-01 A4-CT15 Orconectes virilis Dead 21 Chicken archive
A5 A5-CT25-CR-02 A5-CT25 Orconectes virilis Live 1 Chicken A5-CR-C003 1 60.2 all
A5 A5-CT11-CR-02 A5-CT11 Orconectes virilis Live 1.2 Salmon A5-CR-C002 1 60.2 all
A5 A5-CT25-CR-01 A5-CT25 Orconectes virilis Live 11 Chicken A5-CR-C003 1 60.2 all
A5 A5-CT16-CR-01 A5-CT16 Orconectes virilis Live 20 Salmon A5-CR-C002 1 60.2 all
A5 A5-CT05-CR-01 A5-CT05 Orconectes virilis Live 27 Salmon A5-CR-C006 1 60.2 all
A5 A5-CT15-CR-03 A5-CT15 Orconectes virilis Live 5 Cat Food A5-CR-C001 2 66 all
A5 A5-CT02-CR-01 A5-CT02 Orconectes virilis Live 61 Salmon A5-CR-C004 2 66 all
A5 A5-CT02-CR-02 A5-CT02 Pacifastacus leniusculus Live 47 Salmon A5-CR-C005-SP 3 122 all
A5 A5-CT04-CR-01 A5-CT04 Pacifastacus leniusculus Live 75 Salmon A5-CR-C005-SP 3 122 all
A5 A5-CT15-CR-02 A5-CT15 Orconectes virilis Live 27 Cat Food A5-CR-C001 4 75 all
A5 A5-CT15-CR-01 A5-CT15 Orconectes virilis Live 48 Cat Food A5-CR-C001 4 75 all
A5 A5-CT01-CR-01 A5-CT01 Orconectes virilis Live 50 Salmon A5-CR-C003 5 101 all
A5 A5-CT12-CR-01 A5-CT12 Orconectes virilis Live 51 Salmon A5-CR-C004 5 101 all
A5 A5-CT11-CR-01 A5-CT11 Orconectes virilis Live 52 Salmon A5-CR-C002 6 121 all
A5 A5-CT04-CR-02 A5-CT04 Pacifastacus leniusculus Live 69 Salmon A5-CR-C006 6 121 all
A6 A6-CT01-CR-03 A6-CT01 Orconectes virilis Live 20 Salmon A6-CR-C001-SP 1 125 all
A6 A6-CT01-CR-01 A6-CT01 Orconectes virilis Live 43 Chicken A6-CR-C001-SP 1 125 all
A6 A6-CT01-CR-02 A6-CT01 Orconectes virilis Live 62 Salmon A6-CR-C001-SP 1 125 all
A6 A6-CT02-CR-01 A6-CT02 Orconectes virilis Live 20 Chicken A6-CR-C002-A 2 178 all
A6 A6-CT02-CR-03 A6-CT02 Orconectes virilis Live 23 Salmon A6-CR-C002-A 2 178 all
A6 A6-CT02-CR-05 A6-CT02 Orconectes virilis Live 40 Salmon A6-CR-C002-B 2 178 all
A6 A6-CT02-CR-04 A6-CT02 Orconectes virilis Live 44 Salmon A6-CR-C002-B 2 178 all
A6 A6-CT02-CR-02 A6-CT02 Orconectes virilis Live 51 Salmon A6-CR-C002-A 2 178 all
A6 A6-CT06-CR-01 A6-CT06 Orconectes virilis Live 27 Chicken A6-CR-C003 3 69 all
A6 A6-CT04-CR-01 A6-CT04 Orconectes virilis Live 42 Chicken A6-CR-C003 3 69 all
A6 A6-CT07-CR-02 A6-CT07 Orconectes virilis Live 44 Chicken A6-CR-C004 4 89 all
A6 A6-CT07-CR-01 A6-CT07 Orconectes virilis Live 45 Chicken A6-CR-C004 4 89 all
A6 A6-CT12-CR-02 A6-CT12 Orconectes virilis Live 9 Chicken A6-CR-C005-B 5 171 all
A6 A6-CT13-CR-02 A6-CT13 Orconectes virilis Live 25 Chicken, Salmon A6-CR-C006 5 171 all
A6 A6-CT13-CR-03 A6-CT13 Orconectes virilis Live 28 Chicken, Salmon A6-CR-C005-B 5 171 all
A6 A6-CT13-CR-04 A6-CT13 Orconectes virilis Live 31 Chicken, Salmon A6-CR-C005-A 5 171 all
A6 A6-CT12-CR-01 A6-CT12 Orconectes virilis Live 39 Chicken A6-CR-C005-A 5 171 all
A6 A6-CT13-CR-01 A6-CT13 Orconectes virilis Live 39 Chicken, Salmon A6-CR-C005-B 5 171 all
A6 A6-CT14-CR-01 A6-CT14 Orconectes virilis Live 20 Chicken, Salmon A6-CR-C006 6 44 all
A6 A6-CT14-CR-02 A6-CT14 Orconectes virilis Live 24 Chicken, Salmon A6-CR-C006 6 44 all
RL RL-CT01-CR-12 RL-CT01 Orconectes virilis Live 5.9 Salmon RL-CR-C001-A 1 334.9 all
RL RL-CT01-CR-09 RL-CT01 Orconectes virilis Live 18 Salmon RL-CR-C001-B 1 334.9 all
RL RL-CT01-CR-11 RL-CT01 Orconectes virilis Live 23 Salmon RL-CR-C001-A 1 334.9 all
RL RL-CT01-CR-10 RL-CT01 Orconectes virilis Live 28 Salmon RL-CR-C001-B 1 334.9 all
RL RL-CT01-CR-08 RL-CT01 Orconectes virilis Live 36 Salmon RL-CR-C001-B 1 334.9 all
RL RL-CT01-CR-06 RL-CT01 Orconectes virilis Live 38 Salmon RL-CR-C001-B 1 334.9 all
RL RL-CT01-CR-05 RL-CT01 Orconectes virilis Live 41 Salmon RL-CR-C001-A 1 334.9 all
RL RL-CT01-CR-04 RL-CT01 Orconectes virilis Live 42 Salmon RL-CR-C001-A 1 334.9 all
RL RL-CT01-CR-07 RL-CT01 Orconectes virilis Live 46 Salmon RL-CR-C001-B 1 334.9 all
RL RL-CT01-CR-03 RL-CT01 Orconectes virilis Live 57 Salmon RL-CR-C001-A 1 334.9 all
RL RL-CT02-CR-09 RL-CT02 Orconectes virilis Live 3 Salmon RL-CR-C002-A 2 206 all
RL RL-CT02-CR-08 RL-CT02 Orconectes virilis Live 21 Salmon RL-CR-C002-A 2 206 all
RL RL-CT02-CR-06 RL-CT02 Orconectes virilis Live 24 Salmon RL-CR-C002-B 2 206 all
RL RL-CT02-CR-07 RL-CT02 Orconectes virilis Live 26 Salmon RL-CR-C002-A 2 206 all
RL RL-CT02-CR-03 RL-CT02 Orconectes virilis Live 43 Salmon RL-CR-C002-A 2 206 all
RL RL-CT02-CR-05 RL-CT02 Orconectes virilis Live 44 Salmon RL-CR-C002-B 2 206 all
RL RL-CT02-CR-04 RL-CT02 Orconectes virilis Live 45 Salmon RL-CR-C002-B 2 206 all
RL RL-CT03-CR-04 RL-CT03 Orconectes virilis Live 3.8 Salmon RL-CR-C003-B 3 139.9 all
RL RL-CT03-CR-05 RL-CT03 Orconectes virilis Live 4.1 Salmon RL-CR-C003-A 3 139.9 all
RL RL-CT03-CR-01 RL-CT03 Orconectes virilis Live 27 Salmon RL-CR-C003-A 3 139.9 all
RL RL-CT03-CR-02 RL-CT03 Orconectes virilis Live 28 Salmon RL-CR-C003-B 3 139.9 all
RL RL-CT03-CR-06 RL-CT03 Orconectes virilis Live 30 Salmon RL-CR-C003-A 3 139.9 all
RL RL-CT03-CR-03 RL-CT03 Orconectes virilis Live 47 Salmon RL-CR-C003-B 3 139.9 all
RL RL-CT04-CR-02 RL-CT04 Orconectes virilis Live 11 Salmon RL-CR-C004 4 176 all
RL RL-CT04-CR-06 RL-CT04 Orconectes virilis Live 19 Salmon RL-CR-C004 4 176 all
RL RL-CT04-CR-05 RL-CT04 Orconectes virilis Live 25 Salmon RL-CR-C004 4 176 all
RL RL-CT04-CR-01 RL-CT04 Orconectes virilis Live 33 Salmon RL-CR-C004 4 176 all
RL RL-CT04-CR-03 RL-CT04 Orconectes virilis Live 40 Salmon RL-CR-C004 4 176 all
RL RL-CT04-CR-04 RL-CT04 Orconectes virilis Live 48 Salmon RL-CR-C004 4 176 all
RL RL-CT08-CR-08 RL-CT08 Orconectes virilis Live 5.9 Salmon RL-CR-C005 5 241.9 all
RL RL-CT08-CR-07 RL-CT08 Orconectes virilis Live 21 Salmon RL-CR-C005 5 241.9 all
RL RL-CT08-CR-01 RL-CT08 Orconectes virilis Live 26 Salmon RL-CR-C005 5 241.9 all
RL RL-CT08-CR-04 RL-CT08 Orconectes virilis Live 27 Salmon RL-CR-C005 5 241.9 all
RL RL-CT08-CR-03 RL-CT08 Orconectes virilis Live 33 Salmon RL-CR-C005 5 241.9 all
RL RL-CT08-CR-06 RL-CT08 Orconectes virilis Live 36 Salmon RL-CR-C005 5 241.9 all
RL RL-CT08-CR-05 RL-CT08 Orconectes virilis Live 40 Salmon RL-CR-C005 5 241.9 all
RL RL-CT08-CR-02 RL-CT08 Orconectes virilis Live 53 Salmon RL-CR-C005 5 241.9 all
RL RL-CT10-CR-01 RL-CT10 Orconectes virilis Live 4.1 Salmon RL-CR-C006 6 129.3 all
RL RL-CT10-CR-04 RL-CT10 Orconectes virilis Live 4.2 Salmon RL-CR-C006 6 129.3 all
RL RL-CT10-CR-05 RL-CT10 Orconectes virilis Live 23 Salmon RL-CR-C006 6 129.3 all
RL RL-CT10-CR-03 RL-CT10 Orconectes virilis Live 46 Salmon RL-CR-C006 6 129.3 all
RL RL-CT10-CR-02 RL-CT10 Orconectes virilis Live 52 Salmon RL-CR-C006 6 129.3 all
RL RL-CT05-CR-01 RL-CT05 Orconectes virilis Live 3 Salmon archive -- -- --
RL RL-CT09-CR-02 RL-CT09 Orconectes virilis Live 3.6 Salmon archive -- -- --
RL RL-CT11-CR-02 RL-CT11 Orconectes virilis Live 3.6 Salmon archive -- -- --
RL RL-CT07-CR-01 RL-CT07 Orconectes virilis Live 5.5 Cat Food archive -- -- --
RL RL-CT11-CR-01 RL-CT11 Orconectes virilis Live 5.9 Salmon archive -- -- --
RL RL-CT09-CR-01 RL-CT09 Orconectes virilis Live 11 Cat Food archive -- -- --
RL RL-CT02-CR-01 RL-CT02 Orconectes virilis Live 25 Cat Food archive -- -- --
RL RL-CT01-CR-02 RL-CT01 Orconectes virilis Live 27 Cat Food archive -- -- --
RL RL-CT02-CR-02 RL-CT02 Orconectes virilis Live 44 Cat Food archive -- -- --
RL RL-CT01-CR-01 RL-CT01 Orconectes virilis Live 46 Cat Food archive -- -- --
SR SR-CT01-CR-01 SR-CT01 Orconectes virilis Live 14 Salmon SR-CR-C003 1 30 1-4
SR SR-CT02-CR-01 SR-CT02 Orconectes virilis Live 16 Salmon SR-CR-C003 1 30 1-4
SR SR-CT16-CR-01 SR-CT16 Orconectes virilis Live 18 Salmon SR-CR-C003 2 89 all
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SR SR-CT04-CR-01 SR-CT04 Orconectes virilis Live 71 Salmon SR-CR-C003 2 89 all
SR SR-CT06-CR-01 SR-CT06 Orconectes virilis Live 6.5 Salmon SR-CR-C002 3 63..5 all
SR SR-CT07-CR-01 SR-CT07 Orconectes virilis Live 28 Salmon SR-CR-C002 3 63..5 all
SR SR-CT08-CR-01 SR-CT08 Orconectes virilis Live 29 Salmon SR-CR-C002 3 63..5 all
SR SR-CT08-CR-02 SR-CT08 Orconectes virilis Live 50 Salmon SR-CR-C002 4 74 all
SR SR-CT11-CR-01 SR-CT11 Orconectes virilis Live 24 Chicken SR-CR-C001 4 74 all
SR SR-CT12-CR-01 SR-CT12 Pacifastacus leniusculus Live 12 Chicken SR-CR-C001 5 32 1-4
SR SR-CT09-CR-01 SR-CT09 Pacifastacus leniusculus Live 20 Salmon SR-CR-C001 5 32 1-4
SR SR-CT11-CR-02 SR-CT11 Pacifastacus leniusculus Live 25 Chicken SR-CR-C001 6 25 1-4
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Kessel Cristy    SPOK

From: McCaig Kris  SPOK
Sent: Thursday, October 27, 2016 5:39 PM
To: Dustan Bott (Bott.Dustan@epa.gov)
Cc: John Toll; Berit Bergquist (BeritB@windwardenv.com); Kate McPeek; Nancy Judd 

(NancyJ@windwardenv.com); Jennifer Pretare (Jennifer.Pretare@aecom.com); Kessel 
Cristy    SPOK; Enos Dave    SPOK; Dina Johnson (DLJohnson@ramboll.com)

Subject: FW: Draft Final BMI Compositing Workbook and Maps
Attachments: Draft Final BMI Compositing Spreadsheets 10-26-16.xlsx; Draft Final BMI Compositing 

Figures 10-26-16.pdf

Hi Dustan, 
 
Please see the attached files and the notes below from Berit for review. If it would be helpful for us to give an overview 
to you and others that will be reviewing the plan we would be happy to have a call. Possible dates/times next week for 
an hour meeting are: 
 
Tuesday 11/1 between 9:00 and 11:00 a.m. 
Wednesday 11/2 from 11:00 a.m. to 12:00 p.m. 
Thursday 11/3 between 1:00 and 3:00 p.m. 
 
We look forward to working with you to finalize the plan and getting the labs started on processing and anlysis. 
 
Thanks, 
 
Kris 
 
Kris McCaig 
Manager, Environment & Public Affairs 
Teck American Incorporated 
Phone: +1.509.623.4501 
Fax: +1.509.922.8767 
Mobile: +1.509.434.8542 
eMail: Kris.McCaig@teck.com 
www.teck.com 

 

From: Berit Bergquist [mailto:BeritB@windwardenv.com]  
Sent: Wednesday, October 26, 2016 4:13 PM 
To: McCaig Kris SPOK <Kris.McCaig@teck.com> 
Cc: Pretare, Jennifer <jennifer.pretare@aecom.com>; Kate McPeek <katem@windwardenv.com>; Nancy Judd 
<NancyJ@windwardenv.com>; John Toll <JohnT@windwardenv.com>; Kessel Cristy SPOK <Cristy.Kessel@teck.com> 
Subject: UCR: Draft Final BMI Compositing Workbook and Maps 
 
Hi Kris, 
 
Attached is a draft version of the final BMI compositing Excel workbook ready to send to EPA. Also attached are maps 
showing the locations where live organisms were collected in both spring and fall. On a subset of the maps, the locations 
have been color‐coded to facilitate understanding of compositing among different locations. Here are a few notes about 
the Excel workbook and maps: 
 

 The workbook includes: 1) an “Overall Summary” spreadsheet with the total number of composites per area, 2) 
“Crayfish Composite Summary” and “Mussel Composite Summary” spreadsheets which summarize the numbers 



2

of organisms per composite, tissue mass available for analysis for each composite, and potential and/or 
designated QC samples, and 3) “Crayfish Composites” and “Mussel Composites” spreadsheets with organism‐
specific information ordered by proposed composite number. Also included are spreadsheets with raw field data 
for crayfish, mussels, and clams. 

 Codes have not yet been assigned to the composite IDs to identify QC samples; this will be completed once the 
plan and selected QC samples have been agreed upon. 

 We have indicated where EPA splits are possible in the “Crayfish Composite Summary” and “Mussel Composite 
Summary” spreadsheets, but for now we have left the selection of those samples up to EPA. 

 The maps include only those locations where live organisms were collected, because no dead organisms are 
proposed for chemical analysis. The only exception is location (A1‐CT61), which is included on Figure 1 because 
one half‐dead crayfish was collected there.  We are not proposing that this crayfish be analyzed, but the location 
is presented on the map for EPA’s review of the proposal to exclude this organism. 

 
Please let me know if you have any questions. 
 
Berit 
 

Berit Bergquist 
Senior Associate 
Windward Environmental 
200 West Mercer St. 
Suite 401  
Seattle, WA 98119 
206.812.5403 



Crayfish Compositing Summary

Spring Fall Total Spring Fall Spring Fall Total

A1 1 0 0 0 na na 0 0 0 4.5 no no no no

A1 2 0 0 0 na na 0 0 0 4.5 no no no no

A1 3 0 0 0 na na 0 0 0 4.5 no no no no

A1 4 0 0 0 na na 0 0 0 4.5 no no no no

A1 5 0 0 0 na na 0 0 0 4.5 no no no no

A1 6 0 0 0 na na 0 0 0 4.5 no no no no

A2 1 5 0 5 Northern na 65 0 65 60 yes yes no no

A2 2 2 3 5 Signal Signal 114 115 229 60 yes yes yes no

A2 3 0 5 5 na Northern 0 182 182 60 yes yes yes no designated field split

A2 4 0 5 5 na Northern 0 178 178 60 yes yes yes no

A2 5 0 5 5 na Northern 0 158 158 60 yes yes yes no

A2 6 0 5 5 na Northern 0 141 141 60 yes yes yes no

A3 1 1 4 5 Northern Northern 28 69 97 4.5 yes yes yes no

A3 2 1 4 5 Northern Northern 3.9 82 85.9 4.5 yes yes yes no

A3 3 1 3 4 Northern Northern 23 31 54 4.5 yes yes yes no

A3 4 1 4 5 Northern Northern 21 118 139 4.5 yes yes yes no

A3 5 0 4 4 na Northern 0 47 47 4.5 yes yes yes no

A3 6 0 4 4 na Northern 0 72 72 4.5 yes yes yes no

A4 1 1 3 4 Northern Northern 3.1 272 275.1 4.5 yes yes yes no

A4 2 0 5 5 na Northern 0 128 128 4.5 yes yes yes no

A4 3 0 5 5 na Northern 0 311 311 4.5 yes yes yes no

A4 4 0 5 5 na Northern 0 154 154 4.5 yes yes yes yes designated field replicate with composite #5

A4 5 0 5 5 na Northern 0 162 162 4.5 yes yes yes yes designated field replicate with composite #4

A4 6 0 5 5 na Northern 0 470 470 4.5 yes yes yes no designated field split

A5 1 5 0 5 Northern na 60.2 0 60.2 60 yes no no no

A5 2 2 0 2 Northern na 66 0 66 60 yes yes no no

A5 3 2 0 2 Signal na 122 0 122 60 yes yes yes no

A5 4 2 0 2 Northern na 75 0 75 60 yes yes no no

A5 5 2 0 2 Northern na 101 0 101 60 yes yes no no

A5 6 2 0 2 Northern, signal na 121 0 121 60 yes yes yes no

A6 1 3 0 3 Northern na 125 0 125 60 yes yes yes no

A6 2 5 0 5 Northern na 178 0 178 60 yes yes yes no

A6 3 2 0 2 Northern na 69 0 69 60 yes yes no no

A6 4 2 0 2 Northern na 89 0 89 60 yes yes no no

A6 5 5 0 5 Northern na 146 0 146 60 yes yes yes no

A6 6 3 0 3 Northern na 69 0 69 60 yes yes no no

RL 1 10 0 10 Northern na 334.9 0 334.9 60 yes yes yes no

RL 2 7 0 7 Northern na 206 0 206 60 yes yes yes no

RL 3 6 0 6 Northern na 139.9 0 139.9 60 yes yes yes no

RL 4 6 0 6 Northern na 176 0 176 60 yes yes yes no

RL 5 8 0 8 Northern na 241.9 0 241.9 60 yes yes yes no designated field split

RL 6 5 0 5 Northern na 129.3 0 129.3 60 yes yes yes no

Sanpoil 1 0 3 3 na Northern 0 74 74 60 yes yes no no

Sanpoil 2 2 1 3 Northern Northern 89 23 112 60 yes yes no no

Sanpoil 3 3 0 3 Northern na 63.5 0 63.5 60 yes yes no no

Sanpoil 4 2 0 2 Northern na 74 0 74 60 yes yes no no

Sanpoil 5 3 3 6 Signal Signal 57 47 104 60 yes yes no no

Sanpoil 6 0 4 4 na Northern 0 195 195 60 yes yes yes no

Notes:

na - not applicable

RL - Rebecca Lake

Notes

QAPP Tissue 

Requirement Met?

EPA Split 

Possible

(2.5 g)? 

Field Split Possible 

(2x required)?Area

Composite 

Number

Adequate Field 

Replicate?

Species 
Minimum Tissue 

Mass Required for 

Analyses (g)

Tissue Mass Available for Analyses (g)# Individuals
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Crayfish Composites

Area
Spring or 
Fall? (S/F) Organism ID Location ID Species Health Weight (g) Bait

Delayed 
Cooler 
Sample? Composite ID

Sample 
Type

Composite 
#

Original 
Composite # 
(from spring)

Sample 
Mass Recommended Analyses

Enough Mass for EPA 
Split? Comments

A1 F A1-CT61-CR-01 A1-CT61 northern crayfish Live 14.5 None na na na na na 14.5 na na archive; crayfish was almost dead when captured
A2 S A2-CT01-CR-01 A2-CT01 northern crayfish Live 4.0 Chicken N A2-CR-C001 1 1 1 65 alll HHRA and BERA analytes Y
A2 S A2-CT10-CR-01 A2-CT10 northern crayfish Live 7.0 Chicken N A2-CR-C001 1 1 1 65 alll HHRA and BERA analytes Y
A2 S A2-CT13-CR-01 A2-CT13 northern crayfish Live 10.0 No Bait, captured N A2-CR-C001 1 1 1 65 alll HHRA and BERA analytes Y
A2 S A2-CT13-CR-02 A2-CT13 northern crayfish Live 5.0 No Bait, captured N A2-CR-C001 1 1 1 65 alll HHRA and BERA analytes Y
A2 S A2-CT13-CR-03 A2-CT13 northern crayfish Live 39.0 Chicken N A2-CR-C001 1 1 1 65 alll HHRA and BERA analytes Y
A2 S A2-CT06-CR-01 A2-CT06 signal crayfish Live 60.0 Chicken N A2-CR-C002 1 2 2 229 alll HHRA and BERA analytes Y
A2 S A2-CT14-CR-01 A2-CT14 signal crayfish Live 54.0 Chicken N A2-CR-C002 1 2 2 229 alll HHRA and BERA analytes Y
A2 F A2-CT45-CR-02 A2-CT45 signal crayfish Live 40.0 Salmon na A2-CR-C002 1 2 na 229 alll HHRA and BERA analytes Y
A2 F A2-CT45-CR-03 A2-CT45 signal crayfish Live 39.0 Salmon na A2-CR-C002 1 2 na 229 alll HHRA and BERA analytes Y
A2 F A2-CT45-CR-04 A2-CT45 signal crayfish Live 36.0 Salmon na A2-CR-C002 1 2 na 229 alll HHRA and BERA analytes Y
A2 F A2-CT31-CR-01 A2-CT31 northern crayfish Live 20.0 Salmon na A2-CR-C003 1b 3 na 182 alll HHRA and BERA analytes Y field split
A2 F A2-CT31-CR-02 A2-CT31 northern crayfish Live 32.0 Salmon na A2-CR-C003 1b 3 na 182 alll HHRA and BERA analytes Y field split
A2 F A2-CT31-CR-03 A2-CT31 northern crayfish Live 7.0 Salmon na A2-CR-C003 1b 3 na 182 alll HHRA and BERA analytes Y field split
A2 F A2-CT58-CR-01 A2-CT58 northern crayfish Live 89.0 Salmon na A2-CR-C003 1b 3 na 182 alll HHRA and BERA analytes Y field split
A2 F A2-CT62-CR-01 A2-CT62 northern crayfish Live 34.0 Salmon na A2-CR-C003 1b 3 na 182 alll HHRA and BERA analytes Y field split
A2 F A2-CT34-CR-01 A2-CT34 northern crayfish Live 28.0 Salmon na A2-CR-C004 1 4 na 178 alll HHRA and BERA analytes Y
A2 F A2-CT35-CR-01 A2-CT35 northern crayfish Live 39.0 Salmon na A2-CR-C004 1 4 na 178 alll HHRA and BERA analytes Y
A2 F A2-CT48-CR-03 A2-CT48 northern crayfish Live 31.0 Salmon na A2-CR-C004 1 4 na 178 alll HHRA and BERA analytes Y
A2 F A2-CT54-CR-01 A2-CT54 northern crayfish Live 42.0 Salmon na A2-CR-C004 1 4 na 178 alll HHRA and BERA analytes Y
A2 F A2-CT54-CR-02 A2-CT54 northern crayfish Live 38.0 Salmon na A2-CR-C004 1 4 na 178 alll HHRA and BERA analytes Y
A2 F A2-CT32-CR-01 A2-CT32 northern crayfish Live 12.0 Salmon na A2-CR-C005 1 5 na 158 alll HHRA and BERA analytes Y
A2 F A2-CT53-CR-01 A2-CT53 northern crayfish Live 47.0 Salmon na A2-CR-C005 1 5 na 158 alll HHRA and BERA analytes Y
A2 F A2-CT55-CR-01 A2-CT55 northern crayfish Live 42.0 Salmon na A2-CR-C005 1 5 na 158 alll HHRA and BERA analytes Y
A2 F A2-CT56-CR-01 A2-CT56 northern crayfish Live 26.0 Salmon na A2-CR-C005 1 5 na 158 alll HHRA and BERA analytes Y
A2 F A2-CT56-CR-02 A2-CT56 northern crayfish Live 31.0 Salmon na A2-CR-C005 1 5 na 158 alll HHRA and BERA analytes Y
A2 F A2-CT40-CR-01 A2-CT40 northern crayfish Live 11.0 Salmon na A2-CR-C006 1 6 na 141 alll HHRA and BERA analytes Y
A2 F A2-CT45-CR-01 A2-CT45 northern crayfish Live 31.0 Salmon na A2-CR-C006 1 6 na 141 alll HHRA and BERA analytes Y
A2 F A2-CT46-CR-01 A2-CT46 northern crayfish Live 36.0 Salmon na A2-CR-C006 1 6 na 141 alll HHRA and BERA analytes Y
A2 F A2-CT48-CR-01 A2-CT48 northern crayfish Live 34.0 Salmon na A2-CR-C006 1 6 na 141 alll HHRA and BERA analytes Y
A2 F A2-CT48-CR-02 A2-CT48 northern crayfish Live 29.0 Salmon na A2-CR-C006 1 6 na 141 alll HHRA and BERA analytes Y
A3 S A3-CT01-CR-01 A3-CT01 northern crayfish Live 28.0 Chicken N A3-CR-C001 1 1 1 97 all BERA analytes Y
A3 F A3-CT53-CR-01 A3-CT53 northern crayfish Live 3.0 Salmon na A3-CR-C001 1 1 na 97 all BERA analytes Y
A3 F A3-CT48-CR-01 A3-CT48 northern crayfish Live 19.0 Salmon na A3-CR-C001 1 1 na 97 all BERA analytes Y
A3 F A3-CT48-CR-02 A3-CT48 northern crayfish Live 1.0 Salmon na A3-CR-C001 1 1 na 97 all BERA analytes Y
A3 F A3-CT52-CR-01 A3-CT52 northern crayfish Live 46.0 Salmon na A3-CR-C001 1 1 na 97 all BERA analytes Y
A3 S A3-CT02-CR-01 A3-CT02 northern crayfish Live 3.9 Chicken N A3-CR-C002 1 2 2 85.9 all BERA analytes Y
A3 F A3-CT50-CR-01 A3-CT50 northern crayfish Live 20.0 Salmon na A3-CR-C002 1 2 na 85.9 all BERA analytes Y
A3 F A3-CT50-CR-02 A3-CT50 northern crayfish Live 29.0 Salmon na A3-CR-C002 1 2 na 85.9 all BERA analytes Y
A3 F A3-CT50-CR-03 A3-CT50 northern crayfish Live 28.0 Salmon na A3-CR-C002 1 2 na 85.9 all BERA analytes Y
A3 F A3-CT49-CR-01 A3-CT49 northern crayfish Live 5.0 Salmon na A3-CR-C002 1 2 na 85.9 all BERA analytes Y
A3 S A3-CT13-CR-01 A3-CT13 northern crayfish Live 23.0 No Bait, captured N A3-CR-C003 1 3 3 54 all BERA analytes Y
A3 F A3-CT58-CR-01 A3-CT58 northern crayfish Live 15.0 Salmon na A3-CR-C003 1 3 na 54 all BERA analytes Y
A3 F A3-CT58-CR-02 A3-CT58 northern crayfish Live 7.0 Salmon na A3-CR-C003 1 3 na 54 all BERA analytes Y
A3 F A3-CT60-CR-01 A3-CT60 northern crayfish Live 9.0 Salmon na A3-CR-C003 1 3 na 54 all BERA analytes Y
A3 S A3-CT14-CR-01 A3-CT14 northern crayfish Live 21.0 No Bait, captured N A3-CR-C004 1 4 4 139 all BERA analytes Y
A3 F A3-CT36-CR-01 A3-CT36 northern crayfish Live 55.0 Salmon na A3-CR-C004 1 4 na 139 all BERA analytes Y
A3 F A3-CT36-CR-02 A3-CT36 northern crayfish Live 40.0 Salmon na A3-CR-C004 1 4 na 139 all BERA analytes Y
A3 F A3-CT37-CR-01 A3-CT37 northern crayfish Live 4.0 Salmon na A3-CR-C004 1 4 na 139 all BERA analytes Y
A3 F A3-CT39-CR-01 A3-CT39 northern crayfish Live 19.0 Salmon na A3-CR-C004 1 4 na 139 all BERA analytes Y
A3 F A3-CT62-CR-01 A3-CT62 northern crayfish Live 30.0 Salmon na A3-CR-C005 1 5 na 47 all BERA analytes Y
A3 F A3-CT63-CR-01 A3-CT63 northern crayfish Live 4.0 Salmon na A3-CR-C005 1 5 na 47 all BERA analytes Y
A3 F A3-CT45-CR-01 A3-CT45 northern crayfish Live 8.0 Salmon na A3-CR-C005 1 5 na 47 all BERA analytes Y
A3 F A3-CT45-CR-02 A3-CT45 northern crayfish Live 5.0 Salmon na A3-CR-C005 1 5 na 47 all BERA analytes Y
A3 F A3-CT47-CR-01 A3-CT47 northern crayfish Live 2.0 Salmon na A3-CR-C006 1 6 na 72 all BERA analytes Y
A3 F A3-CT46-CR-01 A3-CT46 northern crayfish Live 23.0 Salmon na A3-CR-C006 1 6 na 72 all BERA analytes Y
A3 F A3-CT46-CR-02 A3-CT46 northern crayfish Live 24.0 Salmon na A3-CR-C006 1 6 na 72 all BERA analytes Y
A3 F A3-CT46-CR-03 A3-CT46 northern crayfish Live 23.0 Salmon na A3-CR-C006 1 6 na 72 all BERA analytes Y
A4 S A4-CT01-CR-01 A4-CT01 northern crayfish Live 3.1 Chicken N A4-CR-C001 1 1 1 275.1 all BERA analytes Y
A4 F A4-CT36-CR-02 A4-CT36 northern crayfish Live 90.0 Salmon na A4-CR-C001 1 1 na 275.1 all BERA analytes Y
A4 F A4-CT36-CR-03 A4-CT36 northern crayfish Live 91.0 Salmon na A4-CR-C001 1 1 na 275.1 all BERA analytes Y
A4 F A4-CT36-CR-04 A4-CT36 northern crayfish Live 91.0 Salmon na A4-CR-C001 1 1 na 275.1 all BERA analytes Y
A4 F A4-CT31-CR-01 A4-CT31 northern crayfish Live 25.0 Salmon na A4-CR-C002 1 2 na 128 all BERA analytes Y
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A4 F A4-CT31-CR-02 A4-CT31 northern crayfish Live 20.0 Salmon na A4-CR-C002 1 2 na 128 all BERA analytes Y
A4 F A4-CT31-CR-03 A4-CT31 northern crayfish Live 35.0 Salmon na A4-CR-C002 1 2 na 128 all BERA analytes Y
A4 F A4-CT31-CR-04 A4-CT31 northern crayfish Live 23.0 Salmon na A4-CR-C002 1 2 na 128 all BERA analytes Y
A4 F A4-CT31-CR-05 A4-CT31 northern crayfish Live 25.0 Salmon na A4-CR-C002 1 2 na 128 all BERA analytes Y
A4 F A4-CT31-CR-06 A4-CT31 northern crayfish Live 20.0 Salmon na A4-CR-C003 1 3 na 311 all BERA analytes Y
A4 F A4-CT31-CR-07 A4-CT31 northern crayfish Live 25.0 Salmon na A4-CR-C003 1 3 na 311 all BERA analytes Y
A4 F A4-CT35-CR-06 A4-CT35 northern crayfish Live 87.0 Salmon na A4-CR-C003 1 3 na 311 all BERA analytes Y
A4 F A4-CT35-CR-07 A4-CT35 northern crayfish Live 91.0 Salmon na A4-CR-C003 1 3 na 311 all BERA analytes Y
A4 F A4-CT36-CR-01 A4-CT36 northern crayfish Live 88.0 Salmon na A4-CR-C003 1 3 na 311 all BERA analytes Y
A4 F A4-CT34-CR-01 A4-CT34 northern crayfish Live 26.0 Salmon na A4-CR-C004 2 4 na 154 all BERA analytes Y field rep of A4-CR-C005
A4 F A4-CT34-CR-02 A4-CT34 northern crayfish Live 27.0 Salmon na A4-CR-C004 2 4 na 154 all BERA analytes Y field rep of A4-CR-C005
A4 F A4-CT34-CR-09 A4-CT34 northern crayfish Live 47.0 Salmon na A4-CR-C004 2 4 na 154 all BERA analytes Y field rep of A4-CR-C005
A4 F A4-CT34-CR-03 A4-CT34 northern crayfish Live 24.0 Salmon na A4-CR-C004 2 4 na 154 all BERA analytes Y field rep of A4-CR-C005
A4 F A4-CT34-CR-06 A4-CT34 northern crayfish Live 30.0 Salmon na A4-CR-C004 2 4 na 154 all BERA analytes Y field rep of A4-CR-C005
A4 F A4-CT34-CR-04 A4-CT34 northern crayfish Live 45.0 Salmon na A4-CR-C005 2 5 na 162 all BERA analytes Y field rep of A4-CR-C004
A4 F A4-CT34-CR-05 A4-CT34 northern crayfish Live 25.0 Salmon na A4-CR-C005 2 5 na 162 all BERA analytes Y field rep of A4-CR-C004
A4 F A4-CT34-CR-07 A4-CT34 northern crayfish Live 25.0 Salmon na A4-CR-C005 2 5 na 162 all BERA analytes Y field rep of A4-CR-C004
A4 F A4-CT34-CR-08 A4-CT34 northern crayfish Live 26.0 Salmon na A4-CR-C005 2 5 na 162 all BERA analytes Y field rep of A4-CR-C004
A4 F A4-CT34-CR-10 A4-CT34 northern crayfish Live 41.0 Salmon na A4-CR-C005 2 5 na 162 all BERA analytes Y field rep of A4-CR-C004
A4 F A4-CT35-CR-01 A4-CT35 northern crayfish Live 73.0 Salmon na A4-CR-C006 1b 6 na 470 all BERA analytes Y field split
A4 F A4-CT35-CR-02 A4-CT35 northern crayfish Live 104.0 Salmon na A4-CR-C006 1b 6 na 470 all BERA analytes Y field split
A4 F A4-CT35-CR-03 A4-CT35 northern crayfish Live 105.0 Salmon na A4-CR-C006 1b 6 na 470 all BERA analytes Y field split
A4 F A4-CT35-CR-04 A4-CT35 northern crayfish Live 94.0 Salmon na A4-CR-C006 1b 6 na 470 all BERA analytes Y field split
A4 F A4-CT35-CR-05 A4-CT35 northern crayfish Live 94.0 Salmon na A4-CR-C006 1b 6 na 470 all BERA analytes Y field split
A4 S A4-CT04-CR-01 A4-CT04 northern crayfish Live 4.7 Cat Food N na na na 1 na na na archive (captured with cat food)
A4 S A4-CT15-CR-01 A4-CT15 northern crayfish Dead 21.0 Chicken N na na na na na na na archive
A4 S A4-CT17-CR-01 A4-CT17 northern crayfish Dead 18.0 Salmon N na na na na na na na archive
A5 S A5-CT05-CR-01 A5-CT05 northern crayfish Live 27.0 Salmon N A5-CR-C001 1 1 1 60.2 alll HHRA and BERA analytes N
A5 S A5-CT11-CR-02 A5-CT11 northern crayfish Live 1.2 Salmon N A5-CR-C001 1 1 1 60.2 alll HHRA and BERA analytes N
A5 S A5-CT16-CR-01 A5-CT16 northern crayfish Live 20.0 Salmon N A5-CR-C001 1 1 1 60.2 alll HHRA and BERA analytes N
A5 S A5-CT25-CR-01 A5-CT25 northern crayfish Live 11.0 Chicken N A5-CR-C001 1 1 1 60.2 alll HHRA and BERA analytes N
A5 S A5-CT25-CR-02 A5-CT25 northern crayfish Live 1.0 Chicken N A5-CR-C001 1 1 1 60.2 alll HHRA and BERA analytes N
A5 S A5-CT02-CR-01 A5-CT02 northern crayfish Live 61.0 Salmon N A5-CR-C002 1 2 2 66 alll HHRA and BERA analytes Y
A5 S A5-CT15-CR-03 A5-CT15 northern crayfish Live 5.0 Cat Food N A5-CR-C002 1 2 2 66 alll HHRA and BERA analytes Y cat food bait
A5 S A5-CT02-CR-02 A5-CT02 signal crayfish Live 47.0 Salmon N A5-CR-C003 1 3 3 122 alll HHRA and BERA analytes Y
A5 S A5-CT04-CR-01 A5-CT04 signal crayfish Live 75.0 Salmon N A5-CR-C003 1 3 3 122 alll HHRA and BERA analytes Y
A5 S A5-CT15-CR-01 A5-CT15 northern crayfish Live 48.0 Cat Food Y A5-CR-C004 1 4 4 75 alll HHRA and BERA analytes Y cat food bait, delayed cooler
A5 S A5-CT15-CR-02 A5-CT15 northern crayfish Live 27.0 Cat Food Y A5-CR-C004 1 4 4 75 alll HHRA and BERA analytes Y cat food bait, delayed cooler
A5 S A5-CT01-CR-01 A5-CT01 northern crayfish Live 50.0 Salmon Y A5-CR-C005 1 5 5 101 alll HHRA and BERA analytes Y delayed cooler
A5 S A5-CT12-CR-01 A5-CT12 northern crayfish Live 51.0 Salmon Y A5-CR-C005 1 5 5 101 alll HHRA and BERA analytes Y delayed cooler
A5 S A5-CT04-CR-02 A5-CT04 signal crayfish Live 69.0 Salmon Y A5-CR-C006 1 6 6 121 alll HHRA and BERA analytes Y delayed cooler
A5 S A5-CT11-CR-01 A5-CT11 northern crayfish Live 52.0 Salmon Y A5-CR-C006 1 6 6 121 alll HHRA and BERA analytes Y delayed cooler
A6 S A6-CT01-CR-01 A6-CT01 northern crayfish Live 43.0 Chicken N A6-CR-C001 1 1 1 125 alll HHRA and BERA analytes Y
A6 S A6-CT01-CR-02 A6-CT01 northern crayfish Live 62.0 Salmon N A6-CR-C001 1 1 1 125 alll HHRA and BERA analytes Y
A6 S A6-CT01-CR-03 A6-CT01 northern crayfish Live 20.0 Salmon N A6-CR-C001 1 1 1 125 alll HHRA and BERA analytes Y
A6 S A6-CT02-CR-01 A6-CT02 northern crayfish Live 20.0 Chicken N A6-CR-C002 1 2 2 178 alll HHRA and BERA analytes Y
A6 S A6-CT02-CR-02 A6-CT02 northern crayfish Live 51.0 Salmon N A6-CR-C002 1 2 2 178 alll HHRA and BERA analytes Y
A6 S A6-CT02-CR-03 A6-CT02 northern crayfish Live 23.0 Salmon N A6-CR-C002 1 2 2 178 alll HHRA and BERA analytes Y
A6 S A6-CT02-CR-04 A6-CT02 northern crayfish Live 44.0 Salmon N A6-CR-C002 1 2 2 178 alll HHRA and BERA analytes Y
A6 S A6-CT02-CR-05 A6-CT02 northern crayfish Live 40.0 Salmon N A6-CR-C002 1 2 2 178 alll HHRA and BERA analytes Y
A6 S A6-CT04-CR-01 A6-CT04 northern crayfish Live 42.0 Chicken N A6-CR-C003 1 3 3 69 alll HHRA and BERA analytes Y
A6 S A6-CT06-CR-01 A6-CT06 northern crayfish Live 27.0 Chicken N A6-CR-C003 1 3 3 69 alll HHRA and BERA analytes Y
A6 S A6-CT07-CR-01 A6-CT07 northern crayfish Live 45.0 Chicken N A6-CR-C004 1 4 4 89 alll HHRA and BERA analytes Y
A6 S A6-CT07-CR-02 A6-CT07 northern crayfish Live 44.0 Chicken N A6-CR-C004 1 4 4 89 alll HHRA and BERA analytes Y
A6 S A6-CT12-CR-01 A6-CT12 northern crayfish Live 39.0 Chicken N A6-CR-C005 1 5 5 146 alll HHRA and BERA analytes Y
A6 S A6-CT12-CR-02 A6-CT12 northern crayfish Live 9.0 Chicken N A6-CR-C005 1 5 5 146 alll HHRA and BERA analytes Y
A6 S A6-CT13-CR-01 A6-CT13 northern crayfish Live 39.0 Chicken, Salmon N A6-CR-C005 1 5 5 146 alll HHRA and BERA analytes Y
A6 S A6-CT13-CR-03 A6-CT13 northern crayfish Live 28.0 Chicken, Salmon N A6-CR-C005 1 5 5 146 alll HHRA and BERA analytes Y
A6 S A6-CT13-CR-04 A6-CT13 northern crayfish Live 31.0 Chicken, Salmon N A6-CR-C005 1 5 5 146 alll HHRA and BERA analytes Y
A6 S A6-CT13-CR-02 A6-CT13 northern crayfish Live 25.0 Chicken, Salmon N A6-CR-C006 1 6 6 69 alll HHRA and BERA analytes Y
A6 S A6-CT14-CR-01 A6-CT14 northern crayfish Live 20.0 Chicken, Salmon N A6-CR-C006 1 6 6 69 alll HHRA and BERA analytes Y
A6 S A6-CT14-CR-02 A6-CT14 northern crayfish Live 24.0 Chicken, Salmon N A6-CR-C006 1 6 6 69 alll HHRA and BERA analytes Y
RL S RL-CT01-CR-01 RL-CT01 northern crayfish Live 46.0 Cat Food N na na na na na na na archive
RL S RL-CT01-CR-02 RL-CT01 northern crayfish Live 27.0 Cat Food N na na na na na na na archive
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RL S RL-CT02-CR-01 RL-CT02 northern crayfish Live 25.0 Cat Food N na na na na na na na archive
RL S RL-CT02-CR-02 RL-CT02 northern crayfish Live 44.0 Cat Food N na na na na na na na archive
RL S RL-CT05-CR-01 RL-CT05 northern crayfish Live 3.0 Salmon N na na na na na na na archive
RL S RL-CT07-CR-01 RL-CT07 northern crayfish Live 5.5 Cat Food N na na na na na na na archive
RL S RL-CT09-CR-01 RL-CT09 northern crayfish Live 11.0 Cat Food N na na na na na na na archive
RL S RL-CT09-CR-02 RL-CT09 northern crayfish Live 3.6 Salmon N na na na na na na na archive
RL S RL-CT11-CR-01 RL-CT11 northern crayfish Live 5.9 Salmon N na na na na na na na archive
RL S RL-CT11-CR-02 RL-CT11 northern crayfish Live 3.6 Salmon N na na na na na na na archive
RL S RL-CT01-CR-03 RL-CT01 northern crayfish Live 57.0 Salmon N RL-CR-C001 1 1 1 334.9 all HHRA analytes Y
RL S RL-CT01-CR-04 RL-CT01 northern crayfish Live 42.0 Salmon N RL-CR-C001 1 1 1 334.9 all HHRA analytes Y
RL S RL-CT01-CR-05 RL-CT01 northern crayfish Live 41.0 Salmon N RL-CR-C001 1 1 1 334.9 all HHRA analytes Y
RL S RL-CT01-CR-06 RL-CT01 northern crayfish Live 38.0 Salmon N RL-CR-C001 1 1 1 334.9 all HHRA analytes Y
RL S RL-CT01-CR-07 RL-CT01 northern crayfish Live 46.0 Salmon N RL-CR-C001 1 1 1 334.9 all HHRA analytes Y
RL S RL-CT01-CR-08 RL-CT01 northern crayfish Live 36.0 Salmon N RL-CR-C001 1 1 1 334.9 all HHRA analytes Y
RL S RL-CT01-CR-09 RL-CT01 northern crayfish Live 18.0 Salmon N RL-CR-C001 1 1 1 334.9 all HHRA analytes Y
RL S RL-CT01-CR-10 RL-CT01 northern crayfish Live 28.0 Salmon N RL-CR-C001 1 1 1 334.9 all HHRA analytes Y
RL S RL-CT01-CR-11 RL-CT01 northern crayfish Live 23.0 Salmon N RL-CR-C001 1 1 1 334.9 all HHRA analytes Y
RL S RL-CT01-CR-12 RL-CT01 northern crayfish Live 5.9 Salmon N RL-CR-C001 1 1 1 334.9 all HHRA analytes Y
RL S RL-CT02-CR-03 RL-CT02 northern crayfish Live 43.0 Salmon N RL-CR-C002 1 2 2 206 all HHRA analytes Y
RL S RL-CT02-CR-04 RL-CT02 northern crayfish Live 45.0 Salmon N RL-CR-C002 1 2 2 206 all HHRA analytes Y
RL S RL-CT02-CR-05 RL-CT02 northern crayfish Live 44.0 Salmon N RL-CR-C002 1 2 2 206 all HHRA analytes Y
RL S RL-CT02-CR-06 RL-CT02 northern crayfish Live 24.0 Salmon N RL-CR-C002 1 2 2 206 all HHRA analytes Y
RL S RL-CT02-CR-07 RL-CT02 northern crayfish Live 26.0 Salmon N RL-CR-C002 1 2 2 206 all HHRA analytes Y
RL S RL-CT02-CR-08 RL-CT02 northern crayfish Live 21.0 Salmon N RL-CR-C002 1 2 2 206 all HHRA analytes Y
RL S RL-CT02-CR-09 RL-CT02 northern crayfish Live 3.0 Salmon N RL-CR-C002 1 2 2 206 all HHRA analytes Y
RL S RL-CT03-CR-01 RL-CT03 northern crayfish Live 27.0 Salmon N RL-CR-C003 1 3 3 139.9 all HHRA analytes Y
RL S RL-CT03-CR-02 RL-CT03 northern crayfish Live 28.0 Salmon N RL-CR-C003 1 3 3 139.9 all HHRA analytes Y
RL S RL-CT03-CR-03 RL-CT03 northern crayfish Live 47.0 Salmon N RL-CR-C003 1 3 3 139.9 all HHRA analytes Y
RL S RL-CT03-CR-04 RL-CT03 northern crayfish Live 3.8 Salmon N RL-CR-C003 1 3 3 139.9 all HHRA analytes Y
RL S RL-CT03-CR-05 RL-CT03 northern crayfish Live 4.1 Salmon N RL-CR-C003 1 3 3 139.9 all HHRA analytes Y
RL S RL-CT03-CR-06 RL-CT03 northern crayfish Live 30.0 Salmon N RL-CR-C003 1 3 3 139.9 all HHRA analytes Y
RL S RL-CT04-CR-01 RL-CT04 northern crayfish Live 33.0 Salmon N RL-CR-C004 1 4 4 176 all HHRA analytes Y
RL S RL-CT04-CR-02 RL-CT04 northern crayfish Live 11.0 Salmon N RL-CR-C004 1 4 4 176 all HHRA analytes Y
RL S RL-CT04-CR-03 RL-CT04 northern crayfish Live 40.0 Salmon N RL-CR-C004 1 4 4 176 all HHRA analytes Y
RL S RL-CT04-CR-04 RL-CT04 northern crayfish Live 48.0 Salmon N RL-CR-C004 1 4 4 176 all HHRA analytes Y
RL S RL-CT04-CR-05 RL-CT04 northern crayfish Live 25.0 Salmon N RL-CR-C004 1 4 4 176 all HHRA analytes Y
RL S RL-CT04-CR-06 RL-CT04 northern crayfish Live 19.0 Salmon N RL-CR-C004 1 4 4 176 all HHRA analytes Y
RL S RL-CT08-CR-01 RL-CT08 northern crayfish Live 26.0 Salmon N RL-CR-C005 1b 5 5 241.9 all HHRA analytes Y field split
RL S RL-CT08-CR-02 RL-CT08 northern crayfish Live 53.0 Salmon N RL-CR-C005 1b 5 5 241.9 all HHRA analytes Y field split
RL S RL-CT08-CR-03 RL-CT08 northern crayfish Live 33.0 Salmon N RL-CR-C005 1b 5 5 241.9 all HHRA analytes Y field split
RL S RL-CT08-CR-04 RL-CT08 northern crayfish Live 27.0 Salmon N RL-CR-C005 1b 5 5 241.9 all HHRA analytes Y field split
RL S RL-CT08-CR-05 RL-CT08 northern crayfish Live 40.0 Salmon N RL-CR-C005 1b 5 5 241.9 all HHRA analytes Y field split
RL S RL-CT08-CR-06 RL-CT08 northern crayfish Live 36.0 Salmon N RL-CR-C005 1b 5 5 241.9 all HHRA analytes Y field split
RL S RL-CT08-CR-07 RL-CT08 northern crayfish Live 21.0 Salmon N RL-CR-C005 1b 5 5 241.9 all HHRA analytes Y field split
RL S RL-CT08-CR-08 RL-CT08 northern crayfish Live 5.9 Salmon N RL-CR-C005 1b 5 5 241.9 all HHRA analytes Y field split
RL S RL-CT10-CR-01 RL-CT10 northern crayfish Live 4.1 Salmon N RL-CR-C006 1 6 6 129.3 all HHRA analytes Y
RL S RL-CT10-CR-02 RL-CT10 northern crayfish Live 52.0 Salmon N RL-CR-C006 1 6 6 129.3 all HHRA analytes Y
RL S RL-CT10-CR-03 RL-CT10 northern crayfish Live 46.0 Salmon N RL-CR-C006 1 6 6 129.3 all HHRA analytes Y
RL S RL-CT10-CR-04 RL-CT10 northern crayfish Live 4.2 Salmon N RL-CR-C006 1 6 6 129.3 all HHRA analytes Y
RL S RL-CT10-CR-05 RL-CT10 northern crayfish Live 23.0 Salmon N RL-CR-C006 1 6 6 129.3 all HHRA analytes Y
SR S SR-CT01-CR-01 SR-CT01 northern crayfish Live 14.0 Salmon N na na na na na na na archive
SR S SR-CT02-CR-01 SR-CT02 northern crayfish Live 16.0 Salmon N na na na na na na na archive
SR F SR-CT41-CR-02 SR-CT41 northern crayfish Live 22.0 Salmon na SR-CR-C001 1 1 na 74 all HHRA analytes Y
SR F SR-CT41-CR-01 SR-CT41 northern crayfish Live 42.0 Salmon na SR-CR-C001 1 1 na 74 all HHRA analytes Y
SR F SR-CT41-CR-03 SR-CT41 northern crayfish Live 10.0 Salmon na SR-CR-C001 1 1 na 74 all HHRA analytes Y
SR F SR-CT32-CR-01 SR-CT32 northern crayfish Live 23.0 Salmon na SR-CR-C002 1 2 na 112 all HHRA analytes Y
SR S SR-CT04-CR-01 SR-CT04 northern crayfish Live 71.0 Salmon N SR-CR-C002 1 2 2 112 all HHRA analytes Y
SR S SR-CT16-CR-01 SR-CT16 northern crayfish Live 18.0 Salmon N SR-CR-C002 1 2 2 112 all HHRA analytes Y
SR S SR-CT06-CR-01 SR-CT06 northern crayfish Live 6.5 Salmon N SR-CR-C003 1 3 3 63.5 all HHRA analytes Y
SR S SR-CT07-CR-01 SR-CT07 northern crayfish Live 28.0 Salmon N SR-CR-C003 1 3 3 63.5 all HHRA analytes Y
SR S SR-CT08-CR-01 SR-CT08 northern crayfish Live 29.0 Salmon N SR-CR-C003 1 3 3 63.5 all HHRA analytes Y
SR S SR-CT08-CR-02 SR-CT08 northern crayfish Live 50.0 Salmon N SR-CR-C004 1 4 4 74 all HHRA analytes Y
SR S SR-CT11-CR-01 SR-CT11 northern crayfish Live 24.0 Chicken N SR-CR-C004 1 4 4 74 all HHRA analytes Y
SR S SR-CT09-CR-01 SR-CT09 signal crayfish Live 20.0 Salmon N SR-CR-C005 1 5 5 104 all HHRA analytes Y
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SR S SR-CT11-CR-02 SR-CT11 signal crayfish Live 25.0 Chicken N SR-CR-C005 1 5 6 104 all HHRA analytes Y
SR S SR-CT12-CR-01 SR-CT12 signal crayfish Live 12.0 Chicken N SR-CR-C005 1 5 5 104 all HHRA analytes Y
SR F SR-CT50-CR-01 SR-CT50 signal crayfish Live 18.0 Salmon na SR-CR-C005 1 5 na 104 all HHRA analytes Y
SR F SR-CT62-CR-01 SR-CT62 signal crayfish Live 29.0 Salmon na SR-CR-C005 1 5 na 104 all HHRA analytes Y
SR F SR-CT55-CR-01 SR-CT55 signal crayfish Live 18.0 Salmon na SR-CR-C005 1 5 na 104 all HHRA analytes Y
SR F SR-CT44-CR-01 SR-CT44 northern crayfish Live 53.0 Salmon na SR-CR-C006 1 6 na 195 all HHRA analytes Y
SR F SR-CT47-CR-01 SR-CT47 northern crayfish Live 46.0 Salmon na SR-CR-C006 1 6 na 195 all HHRA analytes Y
SR F SR-CT51-CR-01 SR-CT51 northern crayfish Live 56.0 Salmon na SR-CR-C006 1 6 na 195 all HHRA analytes Y
SR F SR-CT51-CR-02 SR-CT51 northern crayfish Live 40.0 Salmon na SR-CR-C006 1 6 na 195 all HHRA analytes Y
Notes:

BERA - baseline ecological risk assessment

F - fall

HHRA - human health risk assessment

na - not applicable

RL - Rebecca Lake

S - spring

SR - Sanpoil River



Mussel Compositing Summary

Spring Fall Total Spring Fall Spring Fall Total

A1 1

7

0 7 Anodonta na

13

0 13

4.5

yes

yes yes

no

Composites 1 and 2 were collected at the same location, however, they should not be used as 

field reps due to size differences of the organisms. These samples were also in the delayed 

cooler.

A1 2

5

0 5 Anodonta na

77.5

0 77.5

4.5

yes

yes yes

no

Composites 1 and 2 were collected at the same location, however, they should not be used as 

field reps due to size differences of the organisms. These samples were also in the delayed 

cooler.

A1 3 0 5 5 na Anodonta 0 70.5 71 4.5 yes yes yes yes designated field replicate with composite #5

A1 4 0 5 5 na Anodonta 0 77.5 77.5 4.5 yes yes yes yes designated field replicate with composite #6

A1 5 0 5 5 na Anodonta 0 71.5 71.5 4.5 yes yes yes yes designated field replicate with composite #3

A1 6 0 5 5 na Anodonta 0 77 77 4.5 yes yes yes yes designated field replicate with composite #4

A2 1 17 0 17 Anodonta na 35.3 0 35.3 30 yes yes no no

A2 2 3 0 3 Anodonta na 65 0 65 30 yes yes yes yes designated field replicate with composite #3

A2 3 3 0 3 Anodonta na 41.5 0 41.5 30 yes yes no yes designated field replicate with composite #2

A2 4 10 0 10 Anodonta na 119 0 119 30 yes yes yes yes designated field split

A2 5 10 0 10 Anodonta na 187 0 187 30 yes yes yes yes designated field replicate with composite #6

A2 6 10 0 10 Anodonta na 217.5 0 217.5 30 yes yes yes yes designated field replicate with composite #5

A3 1 5 0 5 Anodonta na 42.25 0 42.25 4.5 yes yes yes no

A3 2 3 2 5 Anodonta Anodonta 9.65 16.5 26.15 4.5 yes yes yes no

A3 3 0 5 5 na Anodonta 0 66 66 4.5 yes yes yes yes designated field replicate with composite #4

A3 4 0 5 5 na Anodonta 0 67 67 4.5 yes yes yes yes designated field replicate with composite #3

A3 5 0 5 5 na Anodonta 0 65.5 65.5 4.5 yes yes yes yes designated field replicate with composite #6

A3 6 0 5 5 na Anodonta 0 62 62 4.5 yes yes yes yes designated field replicate with composite #5

A4 1 0 5 5 na Anodonta 0 106 106 4.5 yes yes yes yes designated field replicate with composite #2

A4 2 0 5 5 na Anodonta 0 113 113 4.5 yes yes yes yes designated field replicate with composite #1

A4 3 0 5 5 na Anodonta 0 101 101 4.5 yes yes yes yes

A4 4 0 5 5 na Anodonta 0 85.5 85.5 4.5 yes yes yes yes designated field replicate with composite #5

A4 5 0 5 5 na Anodonta 0 86.5 86.5 4.5 yes yes yes yes designated field replicate with composite #4

A4 6 0 5 5 na Anodonta 0 91.5 91.5 4.5 yes yes yes yes

A5 1 0 6 6 na Anodonta 0 65 65 30 yes yes yes yes designated field split

A5 2 0 6 6 na Anodonta 0 65 65 30 yes yes yes yes field replicate with composite #3

A5 3 0 6 6 na Anodonta 0 64.5 64.5 30 yes yes yes yes field replicate with composite #2

A5 4 0 6 6 na Anodonta 0 95 95 30 yes yes yes yes designated field split

A5 5 0 6 6 na Anodonta 0 50 50 30 yes yes no yes

A5 6 0 6 6 na Anodonta 0 47.5 47.5 30 yes yes no yes

A6 1 31 0 31 Anodonta na 32.45 0 32.45 30 yes no no no

A6 2 20 2 22 Anodonta Anodonta 22.45 19.5 41.95 30 yes yes no no

A6 3 0 5 5 na Anodonta 0 42 42 30 yes yes no yes

A6 4 0 6 6 na Anodonta 0 45 45 30 yes yes no yes designated field replicate with composite #6

A6 5 0 6 6 na Anodonta 0 43.5 43.5 30 yes yes no yes

A6 6 0 6 6 na Anodonta 0 45.5 45.5 30 yes yes no yes designated field replicate with composite #4

Sanpoil 1 9 0 9 M. falcata na 41.35 0 41.35 30 yes yes no no

Sanpoil 2 4 2 6 M. falcata M. falcata 11.1 26.5 37.6 30 yes yes no no

Sanpoil 3 0 4 4 na M. falcata 0 62.5 62.50 30 yes yes yes yes designated field replicate with composite #4

Sanpoil 4 0 4 4 na M. falcata 0 55.5 55.5 30 yes yes no yes designated field replicate with composite #3

Sanpoil 5 0 5 5 na M. falcata 0 61.75 61.75 30 yes yes yes yes

Sanpoil 6 0 8 8 na M. falcata 0 38.75 38.75 30 yes yes no no

Notes:

na - not applicable

Tissue Mass 

Required for 

Analyses (g)

# Individuals Tissue Mass Available for Analyses (g)

Area

Composite 

Number

Species 

QAPP Tissue 

Requirement Met? Notes

EPA Split 

Possible

(2.5 g)? 

Field Split Possible 

(2x required)?

Adequate Field 

Replicate?
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A1 S A1-MB05-MU-01 09:28 Anodonta sp. Live Y 1 A1-MU-C001 1 1 1 13 all BERA analytes Y delayed cooler
A1 S A1-MB05-MU-02 09:33 Anodonta sp. Live Y 0.5 A1-MU-C001 1 1 1 13 all BERA analytes Y delayed cooler
A1 S A1-MB05-MU-03 09:40 Anodonta sp. Live Y 1 A1-MU-C001 1 1 1 13 all BERA analytes Y delayed cooler
A1 S A1-MB05-MU-04 09:45 Anodonta sp. Live Y 1 A1-MU-C001 1 1 1 13 all BERA analytes Y delayed cooler
A1 S A1-MB05-MU-05 09:48 Anodonta sp. Live Y 1 A1-MU-C001 1 1 1 13 all BERA analytes Y delayed cooler
A1 S A1-MB05-MU-06 09:53 Anodonta sp. Live Y 4 A1-MU-C001 1 1 1 13 all BERA analytes Y delayed cooler
A1 S A1-MB05-MU-07 09:56 Anodonta sp. Live Y 4.5 A1-MU-C001 1 1 1 13 all BERA analytes Y delayed cooler
A1 S A1-MB05-MU-08 10:00 Anodonta sp. Live Y 12.5 A1-MU-C002 1 2 2 77.5 all BERA analytes Y delayed cooler
A1 S A1-MB05-MU-09 10:03 Anodonta sp. Live Y 12 A1-MU-C002 1 2 2 77.5 all BERA analytes Y delayed cooler
A1 S A1-MB05-MU-10 10:08 Anodonta sp. Live Y 15 A1-MU-C002 1 2 2 77.5 all BERA analytes Y delayed cooler
A1 S A1-MB05-MU-11 10:15 Anodonta sp. Live Y 18 A1-MU-C002 1 2 3 77.5 all BERA analytes Y delayed cooler
A1 S A1-MB05-MU-12 10:19 Anodonta sp. Live Y 20 A1-MU-C002 1 2 3 77.5 all BERA analytes Y delayed cooler
A1 F A1-MB43-MU-01 11:49 Anodonta Live na 18.5 A1-MU-C003 2 3 na 70.5 all BERA analytes Y field rep of A1-MU-C005
A1 F A1-MB43-MU-02 11:53 Anodonta Live na 19.5 A1-MU-C003 2 3 na 70.5 all BERA analytes Y field rep of A1-MU-C005
A1 F A1-MB43-MU-03 12:02 Anodonta Live na 17 A1-MU-C003 2 3 na 70.5 all BERA analytes Y field rep of A1-MU-C005
A1 F A1-MB43-MU-18 12:48 Anodonta Live na 8.5 A1-MU-C003 2 3 na 70.5 all BERA analytes Y field rep of A1-MU-C005
A1 F A1-MB43-MU-20 12:53 Anodonta Live na 7 A1-MU-C003 2 3 na 70.5 all BERA analytes Y field rep of A1-MU-C005
A1 F A1-MB43-MU-04 12:05 Anodonta Live na 21 A1-MU-C004 2 4 na 77.5 all BERA analytes Y field rep of A1-MU-C006
A1 F A1-MB43-MU-06 12:10 Anodonta Live na 16.5 A1-MU-C004 2 4 na 77.5 all BERA analytes Y field rep of A1-MU-C006
A1 F A1-MB43-MU-07 12:13 Anodonta Live na 18.5 A1-MU-C004 2 4 na 77.5 all BERA analytes Y field rep of A1-MU-C006
A1 F A1-MB43-MU-09 12:19 Anodonta Live na 14 A1-MU-C004 2 4 na 77.5 all BERA analytes Y field rep of A1-MU-C006
A1 F A1-MB43-MU-15 12:40 Anodonta Live na 7.5 A1-MU-C004 2 4 na 77.5 all BERA analytes Y field rep of A1-MU-C006
A1 F A1-MB43-MU-10 12:23 Anodonta Live na 15 A1-MU-C005 2 5 na 71.5 all BERA analytes Y field rep of A1-MU-C003
A1 F A1-MB43-MU-11 12:26 Anodonta Live na 21 A1-MU-C005 2 5 na 71.5 all BERA analytes Y field rep of A1-MU-C003
A1 F A1-MB43-MU-12 12:30 Anodonta Live na 16.5 A1-MU-C005 2 5 na 71.5 all BERA analytes Y field rep of A1-MU-C003
A1 F A1-MB43-MU-13 12:34 Anodonta Live na 12 A1-MU-C005 2 5 na 71.5 all BERA analytes Y field rep of A1-MU-C003
A1 F A1-MB43-MU-19 12:50 Anodonta Live na 7 A1-MU-C005 2 5 na 71.5 all BERA analytes Y field rep of A1-MU-C003
A1 F A1-MB43-MU-05 12:07 Anodonta Live na 16.5 A1-MU-C006 2 6 na 77 all BERA analytes Y field rep of A1-MU-C004
A1 F A1-MB43-MU-08 12:16 Anodonta Live na 18 A1-MU-C006 2 6 na 77 all BERA analytes Y field rep of A1-MU-C004
A1 F A1-MB43-MU-14 12:37 Anodonta Live na 15 A1-MU-C006 2 6 na 77 all BERA analytes Y field rep of A1-MU-C004
A1 F A1-MB43-MU-16 12:42 Anodonta Live na 13.5 A1-MU-C006 2 6 na 77 all BERA analytes Y field rep of A1-MU-C004
A1 F A1-MB43-MU-17 12:45 Anodonta Live na 14 A1-MU-C006 2 6 na 77 all BERA analytes Y field rep of A1-MU-C004
A2 S A2-MB04-MU-04 14:05 Anodonta sp. Live N 1.3 A2-MU-C001 1 1 1 35.3 all HHRA and BERA analytes Y
A2 S A2-MB04-MU-05 14:08 Anodonta sp. Live N 2.15 A2-MU-C001 1 1 1 35.3 all HHRA and BERA analytes Y
A2 S A2-MB04-MU-06 14:13 Anodonta sp. Live N 2.1 A2-MU-C001 1 1 1 35.3 all HHRA and BERA analytes Y
A2 S A2-MB04-MU-07 14:18 Anodonta sp. Live N 1.75 A2-MU-C001 1 1 1 35.3 all HHRA and BERA analytes Y
A2 S A2-MB04-MU-08 14:21 Anodonta sp. Live N 1.95 A2-MU-C001 1 1 1 35.3 all HHRA and BERA analytes Y
A2 S A2-MB04-MU-09 14:26 Anodonta sp. Live N 1.15 A2-MU-C001 1 1 1 35.3 all HHRA and BERA analytes Y
A2 S A2-MB04-MU-10 14:31 Anodonta sp. Live N 1.1 A2-MU-C001 1 1 1 35.3 all HHRA and BERA analytes Y
A2 S A2-MB04-MU-11 14:34 Anodonta sp. Live N 1.25 A2-MU-C001 1 1 1 35.3 all HHRA and BERA analytes Y
A2 S A2-MB04-MU-12 14:41 Anodonta sp. Live N 1.75 A2-MU-C001 1 1 1 35.3 all HHRA and BERA analytes Y
A2 S A2-MB04-MU-13 14:46 Anodonta sp. Live N 1.25 A2-MU-C001 1 1 1 35.3 all HHRA and BERA analytes Y
A2 S A2-MB04-MU-14 14:49 Anodonta sp. Live N 0.65 A2-MU-C001 1 1 1 35.3 all HHRA and BERA analytes Y
A2 S A2-MB04-MU-15 14:54 Anodonta sp. Live N 0.8 A2-MU-C001 1 1 1 35.3 all HHRA and BERA analytes Y
A2 S A2-MB04-MU-17 15:17 Anodonta sp. Live N 1.65 A2-MU-C001 1 1 1 35.3 all HHRA and BERA analytes Y
A2 S A2-MB04-MU-19 15:24 Anodonta sp. Live N 1.6 A2-MU-C001 1 1 1 35.3 all HHRA and BERA analytes Y
A2 S A2-MB04-MU-21 15:31 Anodonta sp. Live N 2 A2-MU-C001 1 1 1 35.3 all HHRA and BERA analytes Y
A2 S A2-MB04-MU-22 15:34 Anodonta sp. Live N 1.35 A2-MU-C001 1 1 1 35.3 all HHRA and BERA analytes Y
A2 S A2-MB05-MU-05 16:10 Anodonta sp. Live N 11.5 A2-MU-C001 1 1 1 35.3 all HHRA and BERA analytes Y
A2 S A2-MB05-MU-01 15:49 Anodonta sp. Live N 24 A2-MU-C002 2 2 2 65 all HHRA and BERA analytes Y field rep of A2-MU-C003
A2 S A2-MB05-MU-04 16:06 Anodonta sp. Live N 20 A2-MU-C002 2 2 2 65 all HHRA and BERA analytes Y field rep of A2-MU-C003
A2 S A2-MB05-MU-07 16:17 Anodonta sp. Live N 21 A2-MU-C002 2 2 2 65 all HHRA and BERA analytes Y field rep of A2-MU-C003
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A2 S A2-MB05-MU-02 15:54 Anodonta sp. Live N 16.5 A2-MU-C003 2 3 3 41.5 all HHRA and BERA analytes Y field rep of A2-MU-C002
A2 S A2-MB05-MU-03 15:58 Anodonta sp. Live N 12 A2-MU-C003 2 3 3 41.5 all HHRA and BERA analytes Y field rep of A2-MU-C002
A2 S A2-MB05-MU-06 16:15 Anodonta sp. Live N 13 A2-MU-C003 2 3 3 41.5 all HHRA and BERA analytes Y field rep of A2-MU-C002
A2 S A2-MB06-MU-07 12:00 Anodonta sp. Live N 13.5 A2-MU-C004 1b 4 4 119 all HHRA and BERA analytes Y field split
A2 S A2-MB06-MU-10 12:15 Anodonta sp. Live N 14 A2-MU-C004 1b 4 4 119 all HHRA and BERA analytes Y field split
A2 S A2-MB06-MU-11 12:45 Anodonta sp. Live N 12.5 A2-MU-C004 1b 4 4 119 all HHRA and BERA analytes Y field split
A2 S A2-MB06-MU-12 12:50 Anodonta sp. Live N 13.5 A2-MU-C004 1b 4 4 119 all HHRA and BERA analytes Y field split
A2 S A2-MB06-MU-13 12:54 Anodonta sp. Live N 11.5 A2-MU-C004 1b 4 4 119 all HHRA and BERA analytes Y field split
A2 S A2-MB06-MU-14 13:00 Anodonta sp. Live N 9 A2-MU-C004 1b 4 4 119 all HHRA and BERA analytes Y field split
A2 S A2-MB06-MU-15 13:05 Anodonta sp. Live N 10 A2-MU-C004 1b 4 4 119 all HHRA and BERA analytes Y field split
A2 S A2-MB06-MU-24 13:56 Anodonta sp. Live N 11.5 A2-MU-C004 1b 4 4 119 all HHRA and BERA analytes Y field split
A2 S A2-MB06-MU-25 14:00 Anodonta sp. Live N 10 A2-MU-C004 1b 4 4 119 all HHRA and BERA analytes Y field split
A2 S A2-MB06-MU-27 14:10 Anodonta sp. Live N 13.5 A2-MU-C004 1b 4 4 119 all HHRA and BERA analytes Y field split
A2 S A2-MB06-MU-05 11:51 Anodonta sp. Live N 22 A2-MU-C005 2 5 5 187 all HHRA and BERA analytes Y field rep of A2-MU-C006
A2 S A2-MB06-MU-08 12:05 Anodonta sp. Live N 21 A2-MU-C005 2 5 5 187 all HHRA and BERA analytes Y field rep of A2-MU-C006
A2 S A2-MB06-MU-09 12:09 Anodonta sp. Live N 16 A2-MU-C005 2 5 5 187 all HHRA and BERA analytes Y field rep of A2-MU-C006
A2 S A2-MB06-MU-17 13:15 Anodonta sp. Live N 17 A2-MU-C005 2 5 5 187 all HHRA and BERA analytes Y field rep of A2-MU-C006
A2 S A2-MB06-MU-18 13:20 Anodonta sp. Live N 20 A2-MU-C005 2 5 5 187 all HHRA and BERA analytes Y field rep of A2-MU-C006
A2 S A2-MB06-MU-19 13:26 Anodonta sp. Live N 20 A2-MU-C005 2 5 5 187 all HHRA and BERA analytes Y field rep of A2-MU-C006
A2 S A2-MB06-MU-20 13:36 Anodonta sp. Live N 20.5 A2-MU-C005 2 5 5 187 all HHRA and BERA analytes Y field rep of A2-MU-C006
A2 S A2-MB06-MU-21 13:41 Anodonta sp. Live N 14 A2-MU-C005 2 5 5 187 all HHRA and BERA analytes Y field rep of A2-MU-C006
A2 S A2-MB06-MU-28 14:16 Anodonta sp. Live N 20.5 A2-MU-C005 2 5 5 187 all HHRA and BERA analytes Y field rep of A2-MU-C006
A2 S A2-MB06-MU-29 14:21 Anodonta sp. Live N 16 A2-MU-C005 2 5 5 187 all HHRA and BERA analytes Y field rep of A2-MU-C006
A2 S A2-MB06-MU-01 11:12 Anodonta sp. Live N 25.5 A2-MU-C006 2 6 6 217.5 all HHRA and BERA analytes Y field rep of A2-MU-C005
A2 S A2-MB06-MU-02 11:32 Anodonta sp. Live N 21.5 A2-MU-C006 2 6 6 217.5 all HHRA and BERA analytes Y field rep of A2-MU-C005
A2 S A2-MB06-MU-03 11:42 Anodonta sp. Live N 25 A2-MU-C006 2 6 6 217.5 all HHRA and BERA analytes Y field rep of A2-MU-C005
A2 S A2-MB06-MU-04 11:46 Anodonta sp. Live N 25 A2-MU-C006 2 6 6 217.5 all HHRA and BERA analytes Y field rep of A2-MU-C005
A2 S A2-MB06-MU-06 11:55 Anodonta sp. Live N 23.5 A2-MU-C006 2 6 6 217.5 all HHRA and BERA analytes Y field rep of A2-MU-C005
A2 S A2-MB06-MU-16 13:10 Anodonta sp. Live N 14.5 A2-MU-C006 2 6 6 217.5 all HHRA and BERA analytes Y field rep of A2-MU-C005
A2 S A2-MB06-MU-22 13:46 Anodonta sp. Live N 25.5 A2-MU-C006 2 6 6 217.5 all HHRA and BERA analytes Y field rep of A2-MU-C005
A2 S A2-MB06-MU-23 13:51 Anodonta sp. Live N 14.5 A2-MU-C006 2 6 6 217.5 all HHRA and BERA analytes Y field rep of A2-MU-C005
A2 S A2-MB06-MU-26 14:06 Anodonta sp. Live N 14 A2-MU-C006 2 6 6 217.5 all HHRA and BERA analytes Y field rep of A2-MU-C005
A2 S A2-MB06-MU-30 14:26 Anodonta sp. Live N 28.5 A2-MU-C006 2 6 6 217.5 all HHRA and BERA analytes Y field rep of A2-MU-C005
A2 S A2-MB01-MU-01 12:42 Anodonta sp. Live N 1 na na na na na na na archive
A2 S A2-MB01-MU-02 12:54 Anodonta sp. Dead N 0.5 na na na na na na na archive
A2 S A2-MB01-MU-03 13:05 Anodonta sp. Dead N 1 na na na na na na na archive
A2 S A2-MB04-MU-01 13:46 Anodonta sp. Dead N 1.15 na na na na na na na archive
A2 S A2-MB04-MU-02 13:54 Anodonta sp. Dead N 0.75 na na na na na na na archive
A2 S A2-MB04-MU-03 14:00 Anodonta sp. Dead N 1.6 na na na na na na na archive
A2 S A2-MB04-MU-16 15:13 Anodonta sp. Dead N 0.85 na na na na na na na archive
A2 S A2-MB04-MU-18 15:20 Anodonta sp. Dead N 0.65 na na na na na na na archive
A2 S A2-MB04-MU-20 15:28 Anodonta sp. Dead N 0.9 na na na na na na na archive
A3 S A3-MB01-MU-01 12:45 Anodonta sp. Live N 2 A3-MU-C001 1 1 1 42.25 all BERA analytes Y
A3 S A3-MB01-MU-03 13:10 Anodonta sp. Live N 1.5 A3-MU-C001 1 1 1 42.25 all BERA analytes Y
A3 S A3-MB01-MU-04 13:23 Anodonta sp. Live N 2 A3-MU-C001 1 1 1 42.25 all BERA analytes Y
A3 S A3-MB01-MU-02 13:00 Anodonta sp. Live N 35 A3-MU-C001 1 1 2 42.25 all BERA analytes Y
A3 S A3-MB04-MU-01 15:07 Anodonta sp. Live N 1.75 A3-MU-C001 1 1 4 42.25 all BERA analytes Y
A3 S A3-MB06-MU-05 15:32 Anodonta sp. Live N 7 A3-MU-C002 1 2 3 26.15 all BERA analytes Y
A3 S A3-MB06-MU-03 15:26 Anodonta sp. Live N 0.95 A3-MU-C002 1 2 4 26.15 all BERA analytes Y
A3 S A3-MB06-MU-04 15:30 Anodonta sp. Live N 1.7 A3-MU-C002 1 2 4 26.15 all BERA analytes Y
A3 F A3-MB14-MU-01 11:07 Anodonta Live na 7 A3-MU-C002 1 2 na 26.15 all BERA analytes Y
A3 F A3-MB14-MU-02 11:11 Anodonta Live na 9.5 A3-MU-C002 1 2 na 26.15 all BERA analytes Y
A3 F A3-MB14-MU-03 11:15 Anodonta Live na 9.5 A3-MU-C003 2 3 na 66 all BERA analytes Y field rep of A3-MU-C004
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A3 F A3-MB14-MU-04 11:18 Anodonta Live na 7 A3-MU-C003 2 3 na 66 all BERA analytes Y field rep of A3-MU-C004
A3 F A3-MB14-MU-05 11:21 Anodonta Live na 9.5 A3-MU-C003 2 3 na 66 all BERA analytes Y field rep of A3-MU-C004
A3 F A3-MB14-MU-14 12:02 Anodonta Live na 24 A3-MU-C003 2 3 na 66 all BERA analytes Y field rep of A3-MU-C004
A3 F A3-MB14-MU-17 12:13 Anodonta Live na 16 A3-MU-C003 2 3 na 66 all BERA analytes Y field rep of A3-MU-C004
A3 F A3-MB14-MU-15 12:05 Anodonta Live na 22 A3-MU-C004 2 4 na 67 all BERA analytes Y field rep of A3-MU-C003
A3 F A3-MB14-MU-06 11:25 Anodonta Live na 4.5 A3-MU-C004 2 4 na 67 all BERA analytes Y field rep of A3-MU-C003
A3 F A3-MB14-MU-07 11:39 Anodonta Live na 4.5 A3-MU-C004 2 4 na 67 all BERA analytes Y field rep of A3-MU-C003
A3 F A3-MB14-MU-08 11:43 Anodonta Live na 6 A3-MU-C004 2 4 na 67 all BERA analytes Y field rep of A3-MU-C003
A3 F A3-MB14-MU-16 12:09 Anodonta Live na 30 A3-MU-C004 2 4 na 67 all BERA analytes Y field rep of A3-MU-C003
A3 F A3-MB14-MU-09 11:46 Anodonta Live na 7.5 A3-MU-C005 2 5 na 65.5 all BERA analytes Y field rep of A3-MU-C006
A3 F A3-MB14-MU-10 11:49 Anodonta Live na 6 A3-MU-C005 2 5 na 65.5 all BERA analytes Y field rep of A3-MU-C006
A3 F A3-MB14-MU-11 11:52 Anodonta Live na 7.5 A3-MU-C005 2 5 na 65.5 all BERA analytes Y field rep of A3-MU-C006
A3 F A3-MB14-MU-18 12:17 Anodonta Live na 12 A3-MU-C005 2 5 na 65.5 all BERA analytes Y field rep of A3-MU-C006
A3 F A3-MB14-MU-19 12:21 Anodonta Live na 32.5 A3-MU-C005 2 5 na 65.5 all BERA analytes Y field rep of A3-MU-C006
A3 F A3-MB14-MU-12 11:55 Anodonta Live na 6.5 A3-MU-C006 2 6 na 62 all BERA analytes Y field rep of A3-MU-C005
A3 F A3-MB14-MU-13 11:58 Anodonta Live na 20.5 A3-MU-C006 2 6 na 62 all BERA analytes Y field rep of A3-MU-C005
A3 F A3-MB14-MU-20 12:25 Anodonta Live na 12.5 A3-MU-C006 2 6 na 62 all BERA analytes Y field rep of A3-MU-C005
A3 F A3-MB14-MU-21 12:28 Anodonta Live na 13 A3-MU-C006 2 6 na 62 all BERA analytes Y field rep of A3-MU-C005
A3 F A3-MB14-MU-22 12:31 Anodonta Live na 9.5 A3-MU-C006 2 6 na 62 all BERA analytes Y field rep of A3-MU-C005
A3 S A3-MB06-MU-01 15:16 Anodonta sp. Dead N 0.5 na na na na na na na archive
A3 S A3-MB06-MU-02 15:22 Anodonta sp. Dead N 0.5 na na na na na na na archive
A3 S A3-MB12-MU-01 14:52 Anodonta sp. Dead N 1.2 na na na na na na na archive
A3 S A3-MB13-MU-01 15:50 Anodonta sp. Dead N 1.05 na na na na na na na archive
A3 S A3-MB13-MU-02 15:59 Anodonta sp. Live N 2 na na na na na na na archive
A4 F A4-MB18-MU-01 11:40 Anodonta Live na 17.5 A4-MU-C001 2 1 na 106 all BERA analytes Y field rep of A4-MU-C002
A4 F A4-MB18-MU-02 11:46 Anodonta Live na 21 A4-MU-C001 2 1 na 106 all BERA analytes Y field rep of A4-MU-C002
A4 F A4-MB18-MU-03 11:50 Anodonta Live na 29 A4-MU-C001 2 1 na 106 all BERA analytes Y field rep of A4-MU-C002
A4 F A4-MB18-MU-04 11:53 Anodonta Live na 21 A4-MU-C001 2 1 na 106 all BERA analytes Y field rep of A4-MU-C002
A4 F A4-MB18-MU-05 11:55 Anodonta Live na 17.5 A4-MU-C001 2 1 na 106 all BERA analytes Y field rep of A4-MU-C002
A4 F A4-MB18-MU-06 11:59 Anodonta Live na 22 A4-MU-C002 2 2 na 113 all BERA analytes Y field rep of A4-MU-C001
A4 F A4-MB18-MU-07 12:02 Anodonta Live na 22.5 A4-MU-C002 2 2 na 113 all BERA analytes Y field rep of A4-MU-C001
A4 F A4-MB18-MU-08 12:05 Anodonta Live na 25 A4-MU-C002 2 2 na 113 all BERA analytes Y field rep of A4-MU-C001
A4 F A4-MB18-MU-09 12:07 Anodonta Live na 23 A4-MU-C002 2 2 na 113 all BERA analytes Y field rep of A4-MU-C001
A4 F A4-MB18-MU-10 12:11 Anodonta Live na 20.5 A4-MU-C002 2 2 na 113 all BERA analytes Y field rep of A4-MU-C001
A4 F A4-MB18-MU-11 12:14 Anodonta Live na 22 A4-MU-C003 1 3 na 101 all BERA analytes Y
A4 F A4-MB18-MU-12 12:17 Anodonta Live na 19.5 A4-MU-C003 1 3 na 101 all BERA analytes Y
A4 F A4-MB18-MU-13 12:20 Anodonta Live na 16.5 A4-MU-C003 1 3 na 101 all BERA analytes Y
A4 F A4-MB18-MU-14 12:24 Anodonta Live na 24 A4-MU-C003 1 3 na 101 all BERA analytes Y
A4 F A4-MB18-MU-15 12:27 Anodonta Live na 19 A4-MU-C003 1 3 na 101 all BERA analytes Y
A4 F A4-MB19-MU-01 12:34 Anodonta Live na 18 A4-MU-C004 2 4 na 85.5 all BERA analytes Y field rep of A4-MU-C005
A4 F A4-MB19-MU-02 12:38 Anodonta Live na 23 A4-MU-C004 2 4 na 85.5 all BERA analytes Y field rep of A4-MU-C005
A4 F A4-MB19-MU-05 12:48 Anodonta Live na 19.5 A4-MU-C004 2 4 na 85.5 all BERA analytes Y field rep of A4-MU-C005
A4 F A4-MB19-MU-12 13:08 Anodonta Live na 11.5 A4-MU-C004 2 4 na 85.5 all BERA analytes Y field rep of A4-MU-C005
A4 F A4-MB19-MU-15 13:17 Anodonta Live na 13.5 A4-MU-C004 2 4 na 85.5 all BERA analytes Y field rep of A4-MU-C005
A4 F A4-MB19-MU-06 12:51 Anodonta Live na 18 A4-MU-C005 2 5 na 86.5 all BERA analytes Y field rep of A4-MU-C004
A4 F A4-MB19-MU-07 12:53 Anodonta Live na 17.5 A4-MU-C005 2 5 na 86.5 all BERA analytes Y field rep of A4-MU-C004
A4 F A4-MB19-MU-08 12:56 Anodonta Live na 16 A4-MU-C005 2 5 na 86.5 all BERA analytes Y field rep of A4-MU-C004
A4 F A4-MB19-MU-09 12:59 Anodonta Live na 17 A4-MU-C005 2 5 na 86.5 all BERA analytes Y field rep of A4-MU-C004
A4 F A4-MB19-MU-10 13:02 Anodonta Live na 18 A4-MU-C005 2 5 na 86.5 all BERA analytes Y field rep of A4-MU-C004
A4 F A4-MB19-MU-04 12:45 Anodonta Live na 27.5 A4-MU-C006 1 6 na 91.5 all BERA analytes Y
A4 F A4-MB19-MU-03 12:41 Anodonta Live na 17 A4-MU-C006 1 6 na 91.5 all BERA analytes Y
A4 F A4-MB19-MU-11 13:05 Anodonta Live na 16 A4-MU-C006 1 6 na 91.5 all BERA analytes Y
A4 F A4-MB19-MU-13 13:12 Anodonta Live na 16.5 A4-MU-C006 1 6 na 91.5 all BERA analytes Y
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A4 F A4-MB19-MU-14 13:14 Anodonta Live na 14.5 A4-MU-C006 1 6 na 91.5 all BERA analytes Y
A4 S A4-MB07-MU-01 14:41 Anodonta sp. Dead N 5.5 na na na na na na na archive
A4 S A4-MB10-MU-01 15:14 Anodonta sp. Dead N 11 na na na na na na na archive
A4 S A4-MB13-MU-01 15:18 Anodonta sp. Dead N 5 na na na na na na na archive
A4 S A4-MB13-MU-02 15:22 Anodonta sp. Dead N 2.9 na na na na na na na archive
A5 F A5-MB21-MU-01 11:03 Anodonta Live na 11 A5-MU-C001 1b 1 na 65 all HHRA and BERA analytes Y field split
A5 F A5-MB21-MU-02 11:07 Anodonta Live na 12.5 A5-MU-C001 1b 1 na 65 all HHRA and BERA analytes Y field split
A5 F A5-MB21-MU-05 11:15 Anodonta Live na 11 A5-MU-C001 1b 1 na 65 all HHRA and BERA analytes Y field split
A5 F A5-MB21-MU-06 11:19 Anodonta Live na 8.5 A5-MU-C001 1b 1 na 65 all HHRA and BERA analytes Y field split
A5 F A5-MB21-MU-10 12:39 Anodonta Live na 9.5 A5-MU-C001 1b 1 na 65 all HHRA and BERA analytes Y field split
A5 F A5-MB21-MU-04 11:12 Anodonta Live na 12.5 A5-MU-C001 1b 1 na 65 all HHRA and BERA analytes Y field split
A5 F A5-MB21-MU-11 12:42 Anodonta Live na 7.5 A5-MU-C002 2 2 na 65 all HHRA and BERA analytes Y field rep of A5-MU-C003
A5 F A5-MB21-MU-03 11:10 Anodonta Live na 16.5 A5-MU-C002 2 2 na 65 all HHRA and BERA analytes Y field rep of A5-MU-C003
A5 F A5-MB21-MU-07 11:22 Anodonta Live na 10 A5-MU-C002 2 2 na 65 all HHRA and BERA analytes Y field rep of A5-MU-C003
A5 F A5-MB21-MU-08 11:26 Anodonta Live na 10.5 A5-MU-C002 2 2 na 65 all HHRA and BERA analytes Y field rep of A5-MU-C003
A5 F A5-MB21-MU-09 11:29 Anodonta Live na 11 A5-MU-C002 2 2 na 65 all HHRA and BERA analytes Y field rep of A5-MU-C003
A5 F A5-MB21-MU-12 12:44 Anodonta Live na 9.5 A5-MU-C002 2 2 na 65 all HHRA and BERA analytes Y field rep of A5-MU-C003
A5 F A5-MB21-MU-13 12:47 Anodonta Live na 7.5 A5-MU-C003 2 3 na 64.5 all HHRA and BERA analytes Y field rep of A5-MU-C002
A5 F A5-MB21-MU-14 12:51 Anodonta Live na 10 A5-MU-C003 2 3 na 64.5 all HHRA and BERA analytes Y field rep of A5-MU-C002
A5 F A5-MB21-MU-15 12:53 Anodonta Live na 4.5 A5-MU-C003 2 3 na 64.5 all HHRA and BERA analytes Y field rep of A5-MU-C002
A5 F A5-MB21-MU-16 12:56 Anodonta Live na 9.5 A5-MU-C003 2 3 na 64.5 all HHRA and BERA analytes Y field rep of A5-MU-C002
A5 F A5-MB21-MU-17 12:59 Anodonta Live na 16.5 A5-MU-C003 2 3 na 64.5 all HHRA and BERA analytes Y field rep of A5-MU-C002
A5 F A5-MB21-MU-18 13:01 Anodonta Live na 16.5 A5-MU-C003 2 3 na 64.5 all HHRA and BERA analytes Y field rep of A5-MU-C002
A5 F A5-MB22-MU-01 13:08 Anodonta Live na 11 A5-MU-C004 1b 4 na 95 all HHRA and BERA analytes Y field split
A5 F A5-MB22-MU-02 13:10 Anodonta Live na 11 A5-MU-C004 1b 4 na 95 all HHRA and BERA analytes Y field split
A5 F A5-MB22-MU-03 13:13 Anodonta Live na 16 A5-MU-C004 1b 4 na 95 all HHRA and BERA analytes Y field split
A5 F A5-MB22-MU-04 13:15 Anodonta Live na 15.5 A5-MU-C004 1b 4 na 95 all HHRA and BERA analytes Y field split
A5 F A5-MB22-MU-05 13:17 Anodonta Live na 22.5 A5-MU-C004 1b 4 na 95 all HHRA and BERA analytes Y field split
A5 F A5-MB22-MU-06 13:20 Anodonta Live na 19 A5-MU-C004 1b 4 na 95 all HHRA and BERA analytes Y field split
A5 F A5-MB23-MU-01 13:29 Anodonta Live na 3 A5-MU-C005 1 5 na 50 all HHRA and BERA analytes Y
A5 F A5-MB23-MU-02 13:33 Anodonta Live na 2.5 A5-MU-C005 1 5 na 50 all HHRA and BERA analytes Y
A5 F A5-MB24-MU-03 15:45 Anodonta Live na 11 A5-MU-C005 1 5 na 50 all HHRA and BERA analytes Y
A5 F A5-MB24-MU-04 15:48 Anodonta Live na 7.5 A5-MU-C005 1 5 na 50 all HHRA and BERA analytes Y
A5 F A5-MB24-MU-09 16:02 Anodonta Live na 13.5 A5-MU-C005 1 5 na 50 all HHRA and BERA analytes Y
A5 F A5-MB24-MU-10 16:07 Anodonta Live na 12.5 A5-MU-C005 1 5 na 50 all HHRA and BERA analytes Y
A5 F A5-MB24-MU-01 15:40 Anodonta Live na 7.5 A5-MU-C006 1 6 na 47.5 all HHRA and BERA analytes Y
A5 F A5-MB24-MU-02 15:42 Anodonta Live na 7.5 A5-MU-C006 1 6 na 47.5 all HHRA and BERA analytes Y
A5 F A5-MB24-MU-05 15:51 Anodonta Live na 8 A5-MU-C006 1 6 na 47.5 all HHRA and BERA analytes Y
A5 F A5-MB24-MU-06 15:53 Anodonta Live na 9 A5-MU-C006 1 6 na 47.5 all HHRA and BERA analytes Y
A5 F A5-MB24-MU-07 15:55 Anodonta Live na 7 A5-MU-C006 1 6 na 47.5 all HHRA and BERA analytes Y
A5 F A5-MB24-MU-08 15:58 Anodonta Live na 8.5 A5-MU-C006 1 6 na 47.5 all HHRA and BERA analytes Y
A5 S A5-MB08-MU-01 16:15 Anodonta sp. Dead Y 2.1 na na na na na na na archive
A6 S A6-MB01-MU-01 12:45 Anodonta Live N 1.5 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB01-MU-02 11:43 Anodonta Live N 1 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB01-MU-04 11:58 Anodonta Live N 1 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB01-MU-06 12:06 Anodonta Live N 0.5 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB01-MU-07 13:46 Anodonta Live N 1.7 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB01-MU-08 13:50 Anodonta Live N 0.75 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB01-MU-09 13:52 Anodonta Live N 1.1 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB01-MU-10 13:55 Anodonta Live N 0.55 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB01-MU-11 13:57 Anodonta Live N 0.9 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB01-MU-12 13:59 Anodonta Live N 0.8 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB01-MU-13 14:02 Anodonta Live N 0.7 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
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A6 S A6-MB01-MU-14 14:04 Anodonta Live N 0.75 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB01-MU-15 14:07 Anodonta Live N 0.85 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB01-MU-17 14:10 Anodonta Live N 1.05 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB01-MU-18 14:12 Anodonta Live N 1 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB01-MU-19 14:15 Anodonta Live N 0.9 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB01-MU-20 14:17 Anodonta Live N 1.35 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB01-MU-21 14:19 Anodonta Live N 0.6 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB01-MU-23 14:26 Anodonta Live N 1.15 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB07-MU-01 11:09 Anodonta Live N 0.8 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB07-MU-02 11:14 Anodonta Live N 0.75 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB07-MU-03 11:16 Anodonta Live N 1.2 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB07-MU-04 11:24 Anodonta Live N 1.65 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB07-MU-05 11:31 Anodonta Live N 1.5 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB07-MU-06 11:34 Anodonta Live N 1.8 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB07-MU-07 11:38 Anodonta Live N 1.35 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB07-MU-08 11:42 Anodonta Live N 1.55 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB07-MU-09 11:46 Anodonta Live N 1.6 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB07-MU-10 11:49 Anodonta Live N 0.65 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB08-MU-04 11:15 Anodonta Live N 0.95 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB08-MU-05 11:19 Anodonta Live N 0.5 A6-MU-C001 1 1 1 32.45 all HHRA and BERA analytes N
A6 S A6-MB03-MU-01 15:36 Anodonta Live N 1 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB03-MU-02 15:42 Anodonta Live N 1.5 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB03-MU-03 15:45 Anodonta Live N 1.5 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB03-MU-04 15:48 Anodonta Live N 1.5 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB03-MU-05 15:50 Anodonta Live N 2 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB03-MU-06 15:53 Anodonta Live N 1 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB03-MU-07 15:56 Anodonta Live N 1 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB05-MU-01 11:44 Anodonta Live N 1.2 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB05-MU-02 11:59 Anodonta Live N 1 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB05-MU-03 12:08 Anodonta Live N 0.45 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB05-MU-04 12:14 Anodonta Live N 1.1 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB09-MU-01 13:50 Anodonta Live N 1 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB09-MU-02 13:53 Anodonta Live N 1.5 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB09-MU-03 13:55 Anodonta Live N 1.5 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB09-MU-04 13:57 Anodonta Live N 1.15 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB09-MU-05 13:58 Anodonta Live N 1.25 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB09-MU-06 14:00 Anodonta Live N 1.05 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB09-MU-07 14:02 Anodonta Live N 1 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB09-MU-09 14:07 Anodonta Live N 0.25 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 S A6-MB09-MU-10 14:09 Anodonta Live N 0.5 A6-MU-C002 1 2 2 41.95 all HHRA and BERA analytes Y
A6 F A6-MB11-MU-01 11:31 Anodonta Live na 11.5 A6-MU-C002 1 2 na 41.95 all HHRA and BERA analytes Y
A6 F A6-MB12-MU-04 13:07 Anodonta Live na 8 A6-MU-C002 1 2 na 41.95 all HHRA and BERA analytes Y
A6 F A6-MB11-MU-02 11:34 Anodonta Live na 10 A6-MU-C003 1 3 na 42 all HHRA and BERA analytes Y
A6 F A6-MB11-MU-06 11:48 Anodonta Live na 8.5 A6-MU-C003 1 3 na 42 all HHRA and BERA analytes Y
A6 F A6-MB11-MU-11 12:15 Anodonta Live na 6.5 A6-MU-C003 1 3 na 42 all HHRA and BERA analytes Y
A6 F A6-MB11-MU-13 12:22 Anodonta Live na 6 A6-MU-C003 1 3 na 42 all HHRA and BERA analytes Y
A6 F A6-MB12-MU-01 12:58 Anodonta Live na 11 A6-MU-C003 1 3 na 42 all HHRA and BERA analytes Y
A6 F A6-MB11-MU-05 11:45 Anodonta Live na 10.5 A6-MU-C004 2 4 na 45 all HHRA and BERA analytes Y field rep of A6-MU-C006
A6 F A6-MB11-MU-07 11:51 Anodonta Live na 3.5 A6-MU-C004 2 4 na 45 all HHRA and BERA analytes Y field rep of A6-MU-C006
A6 F A6-MB11-MU-08 12:04 Anodonta Live na 8.5 A6-MU-C004 2 4 na 45 all HHRA and BERA analytes Y field rep of A6-MU-C006
A6 F A6-MB11-MU-09 12:08 Anodonta Live na 8 A6-MU-C004 2 4 na 45 all HHRA and BERA analytes Y field rep of A6-MU-C006
A6 F A6-MB11-MU-10 12:12 Anodonta Live na 7.5 A6-MU-C004 2 4 na 45 all HHRA and BERA analytes Y field rep of A6-MU-C006
A6 F A6-MB11-MU-12 12:19 Anodonta Live na 7 A6-MU-C004 2 4 na 45 all HHRA and BERA analytes Y field rep of A6-MU-C006
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A6 F A6-MB11-MU-03 11:38 Anodonta Live na 9.5 A6-MU-C005 1 5 na 43.5 all HHRA and BERA analytes Y
A6 F A6-MB11-MU-14 12:24 Anodonta Live na 6.5 A6-MU-C005 1 5 na 43.5 all HHRA and BERA analytes Y
A6 F A6-MB11-MU-15 12:29 Anodonta Live na 6.5 A6-MU-C005 1 5 na 43.5 all HHRA and BERA analytes Y
A6 F A6-MB11-MU-16 12:32 Anodonta Live na 10 A6-MU-C005 1 5 na 43.5 all HHRA and BERA analytes Y
A6 F A6-MB11-MU-17 12:34 Anodonta Live na 5.5 A6-MU-C005 1 5 na 43.5 all HHRA and BERA analytes Y
A6 F A6-MB11-MU-18 12:38 Anodonta Live na 5.5 A6-MU-C005 1 5 na 43.5 all HHRA and BERA analytes Y
A6 F A6-MB11-MU-04 11:42 Anodonta Live na 6.5 A6-MU-C006 2 6 na 45.5 all HHRA and BERA analytes Y field rep of A6-MU-C004
A6 F A6-MB11-MU-19 12:41 Anodonta Live na 8.5 A6-MU-C006 2 6 na 45.5 all HHRA and BERA analytes Y field rep of A6-MU-C004
A6 F A6-MB11-MU-20 12:44 Anodonta Live na 4.5 A6-MU-C006 2 6 na 45.5 all HHRA and BERA analytes Y field rep of A6-MU-C004
A6 F A6-MB11-MU-21 12:48 Anodonta Live na 4.5 A6-MU-C006 2 6 na 45.5 all HHRA and BERA analytes Y field rep of A6-MU-C004
A6 F A6-MB12-MU-02 13:01 Anodonta Live na 11 A6-MU-C006 2 6 na 45.5 all HHRA and BERA analytes Y field rep of A6-MU-C004
A6 F A6-MB12-MU-03 13:04 Anodonta Live na 10.5 A6-MU-C006 2 6 na 45.5 all HHRA and BERA analytes Y field rep of A6-MU-C004
A6 S A6-MB01-MU-03 11:52 Anodonta Dead N 0.5 na na na na na na na archive
A6 S A6-MB01-MU-05 12:01 Anodonta Dead N 0.5 na na na na na na na archive
A6 S A6-MB01-MU-16 14:08 Anodonta Dead N 0.55 na na na na na na na archive
A6 S A6-MB01-MU-22 14:22 Anodonta Dead N 0.8 na na na na na na na archive
A6 S A6-MB01-MU-24 14:29 Anodonta Dead N 0.6 na na na na na na na archive
A6 S A6-MB01-MU-25 14:30 Anodonta Dead N 1 na na na na na na na archive
A6 S A6-MB01-MU-26 14:32 Anodonta Dead N 0.7 na na na na na na na archive
A6 S A6-MB01-MU-27 14:35 Anodonta Dead N 0.95 na na na na na na na archive
A6 S A6-MB04-MU-01 11:28 Anodonta dead N 1.05 na na na na na na na archive
A6 S A6-MB05-MU-05 12:17 Anodonta Dead N 0.75 na na na na na na na archive
A6 S A6-MB05-MU-06 12:59 Anodonta Dead N 0.9 na na na na na na na archive
A6 S A6-MB05-MU-07 13:05 Anodonta Dead N 0.8 na na na na na na na archive
A6 S A6-MB07-MU-11 11:54 Anodonta Dead N 0.75 na na na na na na na archive
A6 S A6-MB08-MU-08 11:29 Anodonta Dead Y 0.5 na na na na na na na archive
A6 S A6-MB08-MU-09 11:33 Anodonta Dead N 0.35 na na na na na na na archive
A6 S A6-MB08-MU-10 11:35 Anodonta Dead N 0.95 na na na na na na na archive
A6 S A6-MB08-MU-11 11:39 Anodonta Dead Y 0.55 na na na na na na na archive
A6 S A6-MB08-MU-12 11:42 Anodonta Dead N 0.3 na na na na na na na archive
A6 S A6-MB08-MU-13 11:45 Anodonta Dead N 0.65 na na na na na na na archive
A6 S A6-MB08-MU-14 11:47 Anodonta Dead N 0.4 na na na na na na na archive
A6 S A6-MB09-MU-08 14:03 Anodonta Dead N 0.55 na na na na na na na archive
A6 S A6-MB08-MU-01 11:03 Anodonta Live Y 1 na na na na na na na archive
A6 S A6-MB08-MU-02 11:09 Anodonta Live Y 1 na na na na na na na archive
A6 S A6-MB08-MU-03 11:12 Anodonta Live Y 1 na na na na na na na archive
A6 S A6-MB08-MU-06 11:24 Anodonta Live Y 0.7 na na na na na na na archive
A6 S A6-MB08-MU-07 11:27 Anodonta Live Y 0.65 na na na na na na na archive
SR S SR-MB03-MU-01 16:35 Western pearlshLive N 16 SR-MU-C001 1 1 1 41.35 all HHRA analytes Y
SR S SR-MB04-MU-01 16:47 Western pearlshLive N 5.05 SR-MU-C001 1 1 1 41.35 all HHRA analytes Y
SR S SR-MB09-MU-01 11:02 Western pearlshLive N 0.65 SR-MU-C001 1 1 1 41.35 all HHRA analytes Y
SR S SR-MB09-MU-02 10:30 Western pearlshLive N 0.7 SR-MU-C001 1 1 1 41.35 all HHRA analytes Y
SR S SR-MB09-MU-03 10:30 Western pearlshLive N 1.15 SR-MU-C001 1 1 1 41.35 all HHRA analytes Y
SR S SR-MB09-MU-04 10:30 Western pearlshLive N 1.05 SR-MU-C001 1 1 1 41.35 all HHRA analytes Y
SR S SR-MB09-MU-05 10:30 Western pearlshLive N 4.25 SR-MU-C001 1 1 1 41.35 all HHRA analytes Y
SR S SR-MB09-MU-06 10:30 Western pearlshLive N 5 SR-MU-C001 1 1 1 41.35 all HHRA analytes Y
SR S SR-MB09-MU-07 10:30 Western pearlshLive N 7.5 SR-MU-C001 1 1 1 41.35 all HHRA analytes Y
SR S SR-MB01-MU-01 13:00 Western pearlshLive N 0.55 SR-MU-C002 1 2 2 37.6 all HHRA analytes Y
SR S SR-MB01-MU-02 13:00 Western pearlshLive N 1.25 SR-MU-C002 1 2 2 37.6 all HHRA analytes Y
SR S SR-MB01-MU-03 13:00 Western pearlshLive N 4.2 SR-MU-C002 1 2 2 37.6 all HHRA analytes Y
SR S SR-MB01-MU-04 13:00 Western pearlshLive N 5.1 SR-MU-C002 1 2 2 37.6 all HHRA analytes Y
SR F SR-MB34-MU-01 0:00 Western pearlshLive na 7 SR-MU-C002 1 2 na 37.6 all HHRA analytes Y
SR F SR-MB34-MU-07 9:27 Western pearlshLive na 19.5 SR-MU-C002 1 2 na 37.6 all HHRA analytes Y
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SR S SR-MB08-MU-01 15:00 Western pearlshLive N 2.4 na na na 3 na na na archive 
SR S SR-MB08-MU-02 15:00 Western pearlshLive N 2.8 na na na 3 na na na archive
SR S SR-MB08-MU-03 15:00 Western pearlshLive N 3.25 na na na 3 na na na archive
SR S SR-MB11-MU-01 14:15 Western pearlshLive N 0.6 na na na 3 na na na archive
SR F SR-MB34-MU-05 9:22 Western pearlshLive na 14 SR-MU-C003 2 3 na 62.5 all HHRA analytes Y field rep of SR-MU-C004
SR F SR-MB34-MU-14 15:33 Western pearlshLive na 21 SR-MU-C003 2 3 na 62.5 all HHRA analytes Y field rep of SR-MU-C004
SR F SR-MB34-MU-03 9:20 Western pearlshLive na 8 SR-MU-C003 2 3 na 62.5 all HHRA analytes Y field rep of SR-MU-C004
SR F SR-MB34-MU-08 9:29 Western pearlshLive na 19.5 SR-MU-C003 2 3 na 62.5 all HHRA analytes Y field rep of SR-MU-C004
SR F SR-MB34-MU-11 15:32 Western pearlshLive na 10 SR-MU-C004 2 4 na 55.5 all HHRA analytes Y field rep of SR-MU-C003
SR F SR-MB34-MU-12 15:32 Western pearlshLive na 10 SR-MU-C004 2 4 na 55.5 all HHRA analytes Y field rep of SR-MU-C003
SR F SR-MB34-MU-13 15:32 Western pearlshLive na 13.5 SR-MU-C004 2 4 na 55.5 all HHRA analytes Y field rep of SR-MU-C003
SR F SR-MB34-MU-15 15:33 Western pearlshLive na 22 SR-MU-C004 2 4 na 55.5 all HHRA analytes Y field rep of SR-MU-C003
SR F SR-MB34-MU-02 9:15 Western pearlshLive na 4.25 SR-MU-C005 1 5 na 61.75 all HHRA analytes Y
SR F SR-MB34-MU-04 9:21 Western pearlshLive na 11 SR-MU-C005 1 5 na 61.75 all HHRA analytes Y
SR F SR-MB34-MU-06 9:26 Western pearlshLive na 20 SR-MU-C005 1 5 na 61.75 all HHRA analytes Y
SR F SR-MB34-MU-09 9:33 Western pearlshLive na 20 SR-MU-C005 1 5 na 61.75 all HHRA analytes Y
SR F SR-MB34-MU-10 15:30 Western pearlshLive na 6.5 SR-MU-C005 1 5 na 61.75 all HHRA analytes Y
SR F SR-MB35-MU-01 14:25 Western pearlshLive na 4 SR-MU-C006 1 6 na 38.75 all HHRA analytes Y
SR F SR-MB35-MU-02 14:28 Western pearlshLive na 3 SR-MU-C006 1 6 na 38.75 all HHRA analytes Y
SR F SR-MB36-MU-01 15:05 Western pearlshLive na 3 SR-MU-C006 1 6 na 38.75 all HHRA analytes Y
SR F SR-MB36-MU-02 15:07 Western pearlshLive na 16 SR-MU-C006 1 6 na 38.75 all HHRA analytes Y
SR F SR-MB38-MU-01 10:10 Western pearlshLive na 2 SR-MU-C006 1 6 na 38.75 all HHRA analytes Y
SR F SR-MB38-MU-02 10:12 Western pearlshLive na 5.5 SR-MU-C006 1 6 na 38.75 all HHRA analytes Y
SR F SR-MB41-MU-01 12:48 Western pearlshLive na 4 SR-MU-C006 1 6 na 38.75 all HHRA analytes Y
SR F SR-MB42-MU-01 13:30 Western pearlshLive na 1.25 SR-MU-C006 1 6 na 38.75 all HHRA analytes Y
Notes:

BERA - baseline ecological risk assessment

F - fall

HHRA - human health risk assessment

na - not applicable

S - spring

SR - Sanpoil River
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Sampling Area 1 Results
Teck American Incorporated

2016 Macroinvertebrate Tissue Study
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Sampling Area 2 Results
Teck American Incorporated

2016 Macroinvertebrate Tissue Study
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A3-Dive 1&2
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22 Mussels

Legend
#* Spring 2016 Crayfish Sample Location

#* Fall 2016 Crayfish Sample Location

XW 2016 Fall Dive Sample Location

Spring 2016 Mussel Transect Sample Location

Sample Area

0 1,000 2,000 3,000 4,000 5,000

Feet

D
o

c
u

m
e

n
t 

P
a

th
: 

J
:\
D

C
S

\P
ro

je
c
ts

\G
IS

\T
e

c
k
\U

C
R

\M
a

c
ro

In
v
e
rt

e
b

ra
te

2
0

1
6

\M
X

D
s
\F

a
ll 

2
0

1
6

 S
a

m
p

lin
g

\F
ig

u
re

 4
-S

a
m

p
le

 A
re

a
 3

 C
o
u

n
ts

.m
x
dD

a
te

 S
a

v
e
d

: 
1

0
/2

5
/2

0
1

6
 1

1
:3

4
:4

6
 A

M

±0 500 1,000 1,500

Meters

Figure 3
Sampling Area 3 Results
Teck American Incorporated

2016 Macroinvertebrate Tissue Study
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Sampling Area 4 Results
Teck American Incorporated

2016 Macroinvertebrate Tissue Study
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Teck American Incorporated
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Note:
Some sample locations appear outside of
the reference area boundary. The Sanpoil
River channel has meandered since the 
boundary was established.
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Note:
Some sample locations appear outside of
the reference area boundary. The Sanpoil
River channel has meandered since the 
boundary was established.
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Kessel Cristy    SPOK

From: McCaig Kris  SPOK
Sent: Thursday, November 3, 2016 2:03 PM
To: Dustan Bott (Bott.Dustan@epa.gov)
Cc: John Toll; Berit Bergquist (BeritB@windwardenv.com); Kate McPeek; Nancy Judd 

(NancyJ@windwardenv.com); Jennifer Pretare (Jennifer.Pretare@aecom.com); Kessel 
Cristy    SPOK; Enos Dave    SPOK; Dina Johnson (DLJohnson@ramboll.com)

Subject: RE: Draft Final BMI Compositing Workbook and Maps
Attachments: 11-03-16_BMI Study_Draft Final BMI compositing process summary_DBott.pdf

Hi Dustan, 
 
Per your request, please see the attached summary of the process and details of the draft final BMI compositing plan 
submitted to EPA las Thursday October 27, 2016. Let me know if you have questions. 
 
Thanks, 
 
Kris 
 
Kris McCaig 
Manager, Environment & Public Affairs 
Teck American Incorporated 
Phone: +1.509.623.4501 
Fax: +1.509.922.8767 
Mobile: +1.509.434.8542 
eMail: Kris.McCaig@teck.com 
www.teck.com 

 

From: McCaig Kris SPOK  
Sent: Thursday, October 27, 2016 5:39 PM 
To: Dustan Bott (Bott.Dustan@epa.gov) <Bott.Dustan@epa.gov> 
Cc: John Toll <JohnT@windwardenv.com>; Berit Bergquist (BeritB@windwardenv.com) <BeritB@windwardenv.com>; 
Kate McPeek <katem@windwardenv.com>; Nancy Judd (NancyJ@windwardenv.com) <NancyJ@windwardenv.com>; 
Jennifer Pretare (Jennifer.Pretare@aecom.com) <Jennifer.Pretare@aecom.com>; Kessel Cristy SPOK 
<Cristy.Kessel@teck.com>; Enos Dave SPOK <Dave.Enos@teck.com>; Dina Johnson (DLJohnson@ramboll.com) 
<DLJohnson@ramboll.com> 
Subject: FW: Draft Final BMI Compositing Workbook and Maps 
 
Hi Dustan, 
 
Please see the attached files and the notes below from Berit for review. If it would be helpful for us to give an overview 
to you and others that will be reviewing the plan we would be happy to have a call. Possible dates/times next week for 
an hour meeting are: 
 
Tuesday 11/1 between 9:00 and 11:00 a.m. 
Wednesday 11/2 from 11:00 a.m. to 12:00 p.m. 
Thursday 11/3 between 1:00 and 3:00 p.m. 
 
We look forward to working with you to finalize the plan and getting the labs started on processing and anlysis. 
 
Thanks, 
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Kris 
 
Kris McCaig 
Manager, Environment & Public Affairs 
Teck American Incorporated 
Phone: +1.509.623.4501 
Fax: +1.509.922.8767 
Mobile: +1.509.434.8542 
eMail: Kris.McCaig@teck.com 
www.teck.com 

 

From: Berit Bergquist [mailto:BeritB@windwardenv.com]  
Sent: Wednesday, October 26, 2016 4:13 PM 
To: McCaig Kris SPOK <Kris.McCaig@teck.com> 
Cc: Pretare, Jennifer <jennifer.pretare@aecom.com>; Kate McPeek <katem@windwardenv.com>; Nancy Judd 
<NancyJ@windwardenv.com>; John Toll <JohnT@windwardenv.com>; Kessel Cristy SPOK <Cristy.Kessel@teck.com> 
Subject: UCR: Draft Final BMI Compositing Workbook and Maps 
 
Hi Kris, 
 
Attached is a draft version of the final BMI compositing Excel workbook ready to send to EPA. Also attached are maps 
showing the locations where live organisms were collected in both spring and fall. On a subset of the maps, the locations 
have been color‐coded to facilitate understanding of compositing among different locations. Here are a few notes about 
the Excel workbook and maps: 
 

 The workbook includes: 1) an “Overall Summary” spreadsheet with the total number of composites per area, 2) 
“Crayfish Composite Summary” and “Mussel Composite Summary” spreadsheets which summarize the numbers 
of organisms per composite, tissue mass available for analysis for each composite, and potential and/or 
designated QC samples, and 3) “Crayfish Composites” and “Mussel Composites” spreadsheets with organism‐
specific information ordered by proposed composite number. Also included are spreadsheets with raw field data 
for crayfish, mussels, and clams. 

 Codes have not yet been assigned to the composite IDs to identify QC samples; this will be completed once the 
plan and selected QC samples have been agreed upon. 

 We have indicated where EPA splits are possible in the “Crayfish Composite Summary” and “Mussel Composite 
Summary” spreadsheets, but for now we have left the selection of those samples up to EPA. 

 The maps include only those locations where live organisms were collected, because no dead organisms are 
proposed for chemical analysis. The only exception is location (A1‐CT61), which is included on Figure 1 because 
one half‐dead crayfish was collected there.  We are not proposing that this crayfish be analyzed, but the location 
is presented on the map for EPA’s review of the proposal to exclude this organism. 

 
Please let me know if you have any questions. 
 
Berit 
 

Berit Bergquist 
Senior Associate 
Windward Environmental 
200 West Mercer St. 
Suite 401  
Seattle, WA 98119 
206.812.5403 
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UCR Crayfish and Mussel Compositing Approach 11/3/16 

TAI prepared a draft compositing plan for crayfish and mussels collected from the 
UCR in the spring and fall of 2016, as presented in a workbook and maps submitted to 
EPA by email on October 27, 2016. This text has been prepared to accompany the 
workbook and maps in order to describe the general approach for the compositing 
scheme, and to explain the specific approach for each area and tissue type. 

GENERAL APPROACH 

The general approach for the proposed final compositing plan is consistent with the 
approach for the interim compositing plan, which was submitted by TAI to EPA on 
June 18, 2016, and revised by EPA on July 22, 2016. The interim compositing plan 
included the following approach components: 

 Only live organisms were proposed for analysis. 

 Crayfish composites were separated by species when both northern and signal 
crayfish were collected from the same area. 

 Organisms were grouped together spatially as much as possible. 

 Organism weights were distributed evenly among composites. 

The proposed final compositing plan does not change spring composites, except for 
cases wherein a) additional organisms from fall were added because there was only 
one spring organism, b) additional mass was needed for analytical requirements, or in 
some cases, c) additional sample mass was available from the fall (even if it was not 
required). In several cases, two or more spring composites containing only one or two 
organisms each were combined into a single composite, because additional sample 
mass was available from the fall to create more composites. 

The interim compositing plan included a preference to keep organisms from the 
delayed cooler together in the same composites, and also to keep crayfish collected 
with cat food bait together in the same composites. These variables are not relevant for 
the fall samples; however, as noted above, the spring sampling scheme incorporating 
these preferences was kept where possible. 

CRAYFISH SAMPLES 

The following subsections describe the compositing scheme for crayfish collected from 
each of the areas. 

Area 1 

 Archived: one half-dead organism collected in fall 

 No other crayfish collected 



2 U:\Correspondence\Official\Sent\2016\11-03-16_BMI Study_Draft Final BMI compositing process summary_DBott.docx 
 

Area 2 

 Composite 1: contains only organisms from spring; unchanged from interim 
plan 

 Composite 2: three fall signal crayfish composited with three spring signal 
crayfish to keep the same species in one composite 

 Composites 3–6: all contain fall organisms; composites grouped spatially 

Area 3 

 Composites 1–4: fall organisms added to each of the spring composites that 
contained only one organism; composites grouped spatially 

 Composites 5 and 6: contain only fall organisms; grouped spatially 

Area 4 

 Composite 1: contains one spring crayfish and three fall crayfish  

 Composite 2: contains only fall crayfish from CT31 

 Composites 3–6: contain remaining two fall crayfish from CT31 and fall crayfish 
from CT34, CT35, and CT36 (all in the same embayment) 

 Archived organisms: 1 spring crayfish from CT04 was previously proposed for 
analysis; now proposed to be archived because it was collected using cat food 
bait and sufficient tissue was otherwise available, and two spring crayfish that 
were dead when collected  

Area 5 

 All organisms from spring; compositing scheme unchanged from the interim 
plan 

 Composites 4–6: organisms were in delayed cooler; grouped spatially 

 Composite 3: two signal crayfish grouped together 

 Composites 1 and 2: distributed to obtain sufficient mass in each composite 

Area 6 

 All organisms from spring; compositing scheme unchanged from the interim 
plan 

 Per the interim plan, crayfish were distributed among composites for spatial 
grouping, although some reorganizing was needed so that samples had 
sufficient mass and more than one organism. 
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Buffalo Lake1 

 All organisms from spring; compositing scheme unchanged from the interim 
plan 

 Composites 1–6: organisms from the same traps kept together 

 Archived: all organisms caught with cat food bait, plus organisms from 
locations with small numbers of samples 

Sanpoil River 

 Composite 1: all fall crayfish; all from CT41 

 Composite 2: one fall crayfish from CT32 added to spring composite; similar 
locations 

 Composites 3 and 4: spring composites unchanged from interim plan; grouped 
spatially if possible 

 Composite 5: all signal crayfish; three from spring and three from fall 

 Composite 6: all fall organisms; spatially grouped 

 Archived: organisms from CT01 and CT02; organisms were from the lower 
Sanpoil River, considered by EPA possibly to be within site influence 

MUSSEL SAMPLES 

The following subsections describe the compositing scheme for mussels collected from 
each of the areas. 

Area 1 

 Composites 1 and 2: all spring mussels from MB05; all mussels were in delayed 
cooler; unchanged from interim plan except that former Composites 2 and 3 
combined as Composite 2 

 Composites 3–6: all fall mussels from MB43; distributed evenly by weight 
among all four composites 

Area 2 

 All organisms from spring; compositing scheme unchanged from the interim 
plan 

 Composite 1: all mussels from MB04; one added from MB05 for sufficient mass 

 Composites 2 and 3: all organisms from MB05 

 Composites 4–6: all organisms from MB06 

                                                 
1 Note that crayfish samples collected from Buffalo Lake were given the sample identifier “RL”. 
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 Archived: one  mussel from outlier location not needed to obtain sufficient 
mass and eight crayfish that were dead when collected 

Area 3 

 Composite 1: all spring organisms; unchanged from interim plan; MB01 and 
MB04 grouped together 

 Composite 2: three spring organisms from MB06; two fall organisms from 
MB14 added to obtain sufficient mass  

 Composites 3–6: all fall organisms from MB14 

 Archived: one small spring mussel from outlier location and four spring 
mussels that were dead when collected 

Area 4 

 Composites 1–3: all fall mussels from MB18 

 Composites 4–6: all fall mussels from MB19 

 Archived four spring mussels that were dead when collected 

Area 5 

 Composites 1–3: all fall mussels from MB21 

 Composite 4: all fall mussels from MB22 

 Composite 5: all fall mussels from MB24 plus two from MB23 (northernmost 
dive location) 

 Composite 6: all fall mussels from MB24 

 Archived 1 spring mussel that was dead when collected and was in the delayed 
cooler 

Area 6 

 Composite 1: all spring mussels; unchanged from interim plan 

 Composite 2: all spring mussels plus two from fall to obtain sufficient mass 

 Composites 3–6: all fall mussels grouped by area  

 Archived: five spring mussels from delayed cooler (sufficient mass was 
obtained in fall sampling) and 21 spring mussels that were dead when 
collected, two of which were in the delayed 

Sanpoil 

 Composite 1: all spring mussels; grouped spatially; unchanged from interim 
plan 
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 Composite 2: four spring mussels from MB01 plus two fall mussels from MB34 
to obtain sufficient mass 

 Composites 3–5: all fall mussels from MB34 

 Composite 6: remaining fall mussels from MB35, MB36, MB38, MB41, and 
MB42 

 Archived: organisms from MB08 and MB11; organisms were from the lower 
Sanpoil River, considered by EPA possibly to be within site influence 
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McCaig Kris  SPOK

From: Buelow, Laura <Buelow.Laura@epa.gov>
Sent: Wednesday, December 21, 2016 11:55 AM
To: McCaig Kris  SPOK
Cc: Marilyn Gauthier (Marilyn.Gauthier@ch2m.com); Shaun.Roark@ch2m.com; Stifelman, 

Marc; thayer@srcinc.com; Cerise, Kathryn
Subject: Benthic invert memo
Attachments: BMI Compositing Recommendations.pdf; CP memo Figures.pdf; Att 2 BMI Mussels 

Compositing Preferred EPA Options.xlsx; Att 1 BMI Crayfish Compositing Preferred EPA 
Options.xlsx

Kris, 
 
Please see the attached memo describing how we developed the composites for the BMI study. We also have been 
discussing our other 2 action items.  
 
Our initial thought is that the reference locations may be useful for the BERA, however we are still working on a write up 
for that. It won’t be to you until the new year. 
 
For the human health analysis of Corbicula, we believe since we don’t have data to say otherwise, we should err on the 
side of inclusion and analyze the composite for all HH analytes.  
 
Just to let you know my schedule, I will be in through Friday morning and then out of the office until January 4.  
 
Laura Buelow, Ph.D. 
Project Manager 
U.S. Environmental Protection Agency 
Hanford Project Office 
825 Jadwin Ave., Ste 210 
Richland, WA 99352 
Phone:  509 376‐5466 
Fax:       509 376‐2396 
E‐mail:  buelow.laura@epa.gov 
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Explanation of Recommended Benthic 
Macroinvertebrate Compositing Plan  
PREPARED FOR:  Laura Buelow/EPA 

Marc Stifelman/EPA 
 

PREPARED BY:  Shaun Roark/CH2M 
Rachel Zajac‐Fay/CH2M 

DATE:  December 21, 2016 

 

This memorandum presents the rationale for EPA’s suggested compositing of individual crayfish and 
mussels collected from the Upper Columbia River (UCR) Site in spring and fall of 2016.   

Background 
Crayfish and mussels were collected from the UCR by Tech American Inc. (TAI), in spring and fall of 2016.  
Sampling was conducted in accordance with the Final Quality Assurance Project Plan for 
Macroinvertebrate Tissue Study (TAI, 2016a) and the Final Quality Assurance Project Plan for 
Macroinvertebrate Tissue Study Addendum No. 1 (TAI, 2016b). During the course of the two sampling 
efforts, mussels were collected from seven sampling areas, including six areas on the UCR (Areas 1 
through 6) and one reference location (the Sanpoil River). Crayfish were collected from seven sampling 
locations, which included five areas on the UCR (Areas 2 through 6) and two reference locations (the 
Sanpoil River and Buffalo Lake). A single crayfish was collected from Area 1, but was of insufficient size 
for chemical analysis. Mussels and crayfish were collected opportunistically with regard to size and 
species. 

Following completion of the second round of macroinvertebrate sampling, TAI developed a draft 
compositing plan (spreadsheet transmitted October 26, 2016) following discussions with EPA and the 
Participating Parties. In the TAI draft plan, crayfish and mussels were placed into composites by species 
(i.e., mixed‐species composites were avoided). All proposed composites had multiple individuals, and 
individuals that were dead or were from delayed shipment coolers were not included in composite, but 
were to be archived. In most cases, crayfish and mussels were grouped based on proximity within each 
area; those with sufficient mass were identified for splits and those with sufficient mass and quantity 
were identified for field replicates. Both crayfish and mussel composites proposed by TAI appeared to 
be random or possibly uniform with respect to the mass of each individual; composites of insufficient 
mass for analysis were avoided. Due to prioritizing of compositing by proximity, there were substantial 
differences in size distribution among mussel composites within and among areas.  

After recognizing the wide variation in size for both mussels and crayfish composites, EPA was 
interested in exploring the possibility of stratifying by size. The presence of a strong size/concentration 
relationship could complicate interpretation of analytical results if all individuals were composited 
randomly with regard to size, given the large size range of individuals collected. EPA (2000) guidance on 
compositing samples for chemical analyses, which is used to establish fish consumption advisories, 
recommends against having large size discrepancies of individuals within composites.  

Although there is not currently any information about size preference for human consumption of 
mussels or crayfish from the UCR, and EPA recognizes that the sample collections were not designed to 
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assess the size/concentration relationships, potential information about a correlation between size and 
contaminant concentrations may be valuable. Using size‐based composites, rather than random 
composites, could require consideration of size when calculating the exposure concentrations for 
humans and wildlife. This will be possible by using a size‐weighted average. Similar considerations could 
be needed for the compositing initially proposed by TAI, because these composites were not necessarily 
random with respect to size, and were non‐random with respect to proximity.       

After discussing with the Participating Parties, EPA is recommending TAI consider the compositing 
options in Attachments 1 and 2, which are explained below.  

Compositing Considerations 

Size Stratification 
Histograms of crayfish mass and mussel mass and shell length were evaluated to compare size 
distributions among areas, to determine if there was evidence of size classes other apparent size breaks 
for either taxon, and to identify a break‐point that could be used to divide each taxon in to two size 
classes, as described below:  

 Crayfish ‐ The median and mean mass for crayfish across all areas were 28 and 32 grams (g). Either 
value could have been selected as the break‐point for the two size classes, but because a larger 
number of small individuals are needed to meet the same mass requirements for chemical analyses, 
a value greater than the median and mean was desirable. Based on review of the histograms for 
crayfish weight in each collection area (Figures 1), the value of 38 g was selected as a point that 
would split individuals in each area into two size classes with a sufficient number individuals for at 
least one composite sample from each size class.  

Using this approach for crayfish, the size classes are the same for each area. However, because the 
actual sizes of individuals (e.g., mean) in each size class is variable, comparisons of concentrations 
within or among areas for either size class could be misleading. That is, comparisons of 
concentrations among areas may still need to consider average size of individuals in each sample.  

 Mussels ‐ Initially for mussels, an approach similar to that described above for mussels was used to 
identify size classes. However, there was a greater difference in size distributions among mussels, 
and no single mass or length would result in two size classes in each area with sufficient mass for at 
least one composite sample from each size class. Therefore, area‐specific size classes were 
developed using the median value as a starting point for the size‐break, and adjusted as necessary 
to achieve six representative composites of sufficient mass. Because there was some concern that 
the estimated mass for very small mussels might be an unreliable estimate of dry weight, due to 
water content when collected, mussel shell length was used to establish the size categories (Figures 
2 through 4).  

Once crayfish and mussels were separated by size classes (or in some cases other factors, discussed 
below), all individuals within that size class were randomly assigned to composite samples using the 
following process in Microsoft Excel: 

1. The “rand()” function was used to generate a random number between 0 and 1 for each 
individual sample in each cell in a column adjacent to the mussel or crayfish sample.  

2. The sample group to be randomize (e.g., all individuals in a size class) was selected, and sorted 
in the order of the random numbers, low to high. This process re‐orders the data in the random 
sequence, based on the random numbers. 
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3. Individuals were then assigned to composites by grouping adjacent samples (rows) so that each 
composite met minimum mass requirements and the number of individuals was approximately 
evenly divided among composites. 

In some cases, the randomization process resulted in a sequence of individuals that was not conducive 
to creating composites that met mass requirements. It these instances, the randomization process was 
repeated. 

Additional Factors 
The following factors were considered, in addition to size, in assigning individual organisms into 
composite samples.  

 Species – Single‐species composites were used (e.g., signal crayfish only or northern crayfish 
only) unless otherwise noted. 

 Season – No specific attempt was made to composite species collected in fall separately from 
those collected in spring; in some cases stratification by size‐ and/or area‐ resulted in separation 
by season. 

 Live or Dead – Organisms identified as “dead” were not included in composites. 

 Bait – Crayfish captured using all bait types, including cat food, were included in the composites. 
Compositing was random with respect to bait type. There has been some concern voiced about 
the unknown chemistry of the cat food. However, due to the type of bait canisters used, crayfish 
were not able to consume cat food. If crayfish caught in cat food‐baited traps were not included 
for analysis, six individuals, including two female crayfish with eggs, would be excluded.  

 Eggs – Female crayfish with eggs were included in composites. The eggs should be analyzed with 
the edible portion. Both humans and ecological receptors may consume the eggs. 

 Delayed cooler – Organisms that were in the delayed coolers, which were received at the 
laboratory with elevated temperatures, were composited separately from other samples, if 
possible.   

 Single‐organism samples – This was avoided if possible. However, use of single‐organism 
samples was necessary at some locations to obtain six composite samples and still meet targets 
for size and other factors.  

Recommended Composites  

Crayfish 
This section provide details of the compositing approach used for crayfish in each Area. Individual 
crayfish mass in each composite is depicted in Figure 5. 

Area 2 

Crayfish were divided into two size classes, equal to or less than 38 g, and greater than 38 g. The larger 
crayfish were also categorized by species. Weights ranged between 4 and 89 g. Twenty crayfish equal to 
or less than 38 g were divided into three composite samples. Ten crayfish greater than 38 g were divided 
into three composite samples. Two of these composite samples are northern species, and one 
composite is signal species. The remaining signal crayfish weighs 36 g, and would be too small for a 
single organism sample. 
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Area 3 

Crayfish were divided into two size classes, equal to or less than 38 g, and greater than 38 g and also by 
two areas, north and south. Weights ranged between 1 and 55 g. 

Nine crayfish were collected from north locations. Two of these crayfish are in one composite, and are 
greater than 38 g. Seven crayfish equal to or less than 38 g are in a second composite.  

Eighteen crayfish were collected from south locations. Only one crayfish from this area was larger than 
38 g, and is a single organism sample. The remaining seventeen crayfish are all equal to or less than 38 g, 
and are split between three composite samples. 

Area 4 

Crayfish were divided into two size classes, equal to or less than 38 g, and greater than 38 g. Weights 
ranged between 3.1 and 105 g. Sixteen crayfish equal to or less than 30 g were split into three 
composite samples. Fourteen crayfish greater than 38 g were split into three composites. One crayfish, 
CT4‐CR04‐CR01, was caught in a trap that used cat food as bait. 

Area 5 

Crayfish were divided into two size classes (equal to or less than 38 g, and greater than 38 g), by species, 
and crayfish from delayed coolers were kept together. This resulted in one composite sample for 
northern crayfish that were equal to or less than 38 g (not delayed).  All remaining crayfish were greater 
than 38 g. There were two single organism samples necessary due to accommodating composites of 
different species and delayed coolers. Four northern crayfish from delayed coolers were split into two 
composites. 

Crayfish A5‐CT15‐CR02 was excluded from the composite samples, as this was the only crayfish in the 
smaller size class that was in a delayed cooler. At 27 g, it would be too small for analysis.  

Area 6 

Crayfish were divided into two size classes (equal to or less than 38 g, and greater than 38 g) and also by 
area (east and west portions of Area 6). Weights ranged between 9 and 62 g.  

Twelve crayfish were collected from the east area. Four crayfish were less than or equal 38 g, and are 
one composite sample. The remaining eight crayfish are greater than 38 g and were split into three 
composite samples.  

Eight crayfish were collected from the west area. Six crayfish were less than or equal 38 g, and are one 
composite sample. Two crayfish greater than 38 g are one composite sample. 

Buffalo Lake 

Crayfish were divided into two size classes (equal to or less than 38 g, and greater than 38 g). Weights 
ranged between 3 and 57 g. Thirty‐six crayfish weighing equal to or less than 38 g were split into three 
composite samples. Sixteen crayfish greater than 38 g were split into three composites. Crayfish 
collected from traps with cat food bait are included in these composites.  

Sanpoil River 

Crayfish were divided into two size classes (equal to or less than 38 g, and greater than 38 g) and by 
species. Six signal crayfish that were less than 38 g are one composite, and seven northern crayfish less 
than 38 g are split into two composites. Seven northern crayfish greater than 38 g are split into three 
composite samples. 

Crayfish collected from traps CT01, CT02, and CT32 were not included in composite samples, as these 
were collected from locations that fall within the influence of the reservoir. 
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Mussels 
Individual mussel mass and length in each composite is depicted in Figures 6 and 7, respectively. 

Area 1 

At Area 1, mussel composites were first separated spatially and then stratified by size. The spatial areas 
were Dead Man’s Eddy (DME), where all mussels were collected by divers in the fall, and Northport, 
where all mussels were collected during beach surveys in the spring.  

The mussels collected from Northport ranged between 22.4 and 78.6 millimeters (mm). These were split 
at 48 mm, with mussels between 22.4 and 46.5 mm in length being in one composite, and mussels 
between 48.8 and 78.6 mm in length being placed in a separate composite.  

The mussels collected from DME ranged between 7.5 and 21 mm. These were split at the median, with 
mussels less than 70 mm split between two composites, and mussels greater than 70 mm split between 
two composites. The individual mussels in these size classes were randomly assigned in composites 
using the method described in the Compositing Considerations section of this  memo. 

Area 2 

In Area 2, the mussel composites were stratified by two size classes. Mussel length ranged between 27 
and 87.5 mm, with a median of 68 mm. Twenty‐seven mussels that were less than 68 mm in length were 
split between three composite samples, and 27 that were greater than 68 mm in length were split 
between three composite samples. 

Mussel A2‐MB01‐MU‐01 was not included in a composite sample under TAI’s plan and was listed as 
“archive;” this mussel was included in a composite in EPA’s recommendation.  

Area 3 

In Area 3, the mussels were divided based on two size classes. Mussel length ranged between 21 and 93 
mm, with a median of 53 mm.  Fifteen individual mussels that were less than 53 mm in length were split 
between three composite samples. Sixteen individual mussels that were greater than 53 mm in length 
were split between three composite samples. 

Mussel A3‐MB13‐MU‐02 was not included in a composite sample under TAI’s plan and was listed as 
“archive;” this mussel was added into a composite in EPA’s recommendation.  

Area 4 

In Area 4, mussel composites were first separated spatially and then stratified by size. The spatial areas 
were north (MB18) and south (MB19).  

In the north area, mussels ranged in length between 67 and 88 mm, with the median falling at 75 mm. 
However, 75 mm could not be used to create evenly divided samples; therefore 76 mm was chosen as 
the midpoint. One composite was created for mussels that were less than 76 mm in length, and one 
composite was created for mussels greater than 76 mm in length.  

In the southern area, mussels ranged in length between 55 and 82 mm, with the median at 70 mm. 
Mussels less than 70 mm in length were split into two composites, and mussels 70 mm or greater were 
split into two composites.  

Area 5 

In Area 5, the mussels were divided based on two size classes. Mussel length ranged between 40 and 80 
mm, with a midpoint of 59 mm. Nineteen individual mussels that were less than or equal to 59 mm in 
length were split between three composite samples. Seventeen individual mussels that were greater 
than 59 mm in length were split between three composite samples. 
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Area 6 

In Area 6, mussels were divided into two size classes, which also aligned with two spatial areas. The 
spatial areas were those collected by divers and by beach surveys. Mussel length ranged between 3 and 
64 mm. 

The beach area mussels all have mussels equal to or less than 40 mm. Fifty‐six mussels were split into 
two composite samples. Five mussels in one of these composites were part of the delayed cooler 
shipment. Dive area mussels were all greater than 40 mm in length. Twenty‐five mussels were split into 
three composites.  

All 51 Corbicula clams we placed into one composite. These clams may be consumed by humans. With 
compositing by size and by cooler shipment, if Corbicula were not included, there would only be enough 
mass for five composite samples of mussels. To obtain six composites of only mussels (not including 
Corbicula), the samples could be completely randomized—not stratified by size or area. EPA’s 
recommended approach to include the corbicula and stratification by size and area is a more 
informative approach. 

Sanpoil River 

Mussels were divided into two class sizes, equal to or less than 60 mm and greater than 60 mm in 
length. Twenty‐six mussels equal to or less than 60 mm were split into three composites. Ten mussels 
greater than 60 mm in length were split into three composites.  

Mussels collected from beach survey locations SR‐MB08 (four mussels) and SR‐MB11 (one mussel) were 
not included in the composite samples, as these are from locations that may be influenced by the 
reservoir and may not be representative of riverine conditions. If reservoir mussels (and crayfish) 
naturally accumulate more or less metals or other contaminants than river‐dwelling organisms, then the 
background estimate could be biased low or high. 
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Figure 1. Histograms of crayfish mass (g) in each sampling area on the Upper Columbia 
River.
A2 = Area 2, A3 = Area 3, A4 = Area 4, A5 = Area 5, A6 = Area 6, 
RL = Buffalo Lake, SR = Sanpoil River
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Figure 2. Histograms of mussel mass (g) in each sampling area on the Upper 
Columbia River.
RL = Buffalo Lake, SR = Sanpoil River
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Figure 3. Histograms of mussel length (mm) in each sampling area on the 
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RL = Buffalo Lake, SR = Sanpoil River
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Figure 5. Mass (g) of individual crayfish in each proposed composite in each 
sampling area on the Upper Columbia River. 
A2 = Area 2, A3 = Area 3, A4 = Area 4, A5 = Area 5, A6 = Area 6, 
RL = Buffalo Lake, SR = Sanpoil River 
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Figure 6. Graphs of individual mussel length  (mm) in each proposed composite 
sample in each sampling area on the Upper Columbia River.
RL = Buffalo Lake, SR = Sanpoil River 
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Figure 7. Graphs of individual mussel mass (g) in each proposed composite 
sample in each sampling area on the Upper Columbia River.
RL = Buffalo Lake, SR = Sanpoil River 





Attachment 1  
Crayfish Compositing Options





A2 Crayfish

Area

Spring 

or Fall? 

(S/F)

Organism ID Location ID Species Health Weight (g) Bait
Delayed Cooler 

Sample?
Size Class (g)

Composite 

Number

Sample 

Mass
Recommended Analyses

Sufficient mass for BERA and 

HHRA? (60 g)

Sufficient mass for BERA and 

HHRA EPA split or field rep? 

(120 g)

Comments

EPA Preferred Option ‐ Two size classes: ≤ 38 g and >38 g and separate species in the >38 g size class.

A2 F A2‐CT31‐CR‐03 A2‐CT31 northern crayfish Live 7 Salmon No ≤38 1 143 all HHRA and BERA analytes Yes Yes
A2 S A2‐CT10‐CR‐01 A2‐CT10 northern crayfish Live 7 Chicken No ≤38
A2 F A2‐CT45‐CR‐01 A2‐CT45 northern crayfish Live 31 Salmon No ≤38
A2 F A2‐CT46‐CR‐01 A2‐CT46 northern crayfish Live 36 Salmon No ≤38
A2 F A2‐CT48‐CR‐01 A2‐CT48 northern crayfish Live 34 Salmon No ≤38
A2 F A2‐CT34‐CR‐01 A2‐CT34 northern crayfish Live 28 Salmon No ≤38
A2 F A2‐CT45‐CR‐04 A2‐CT45 signal crayfish Live 36 Salmon No ≤38 2 159 all HHRA and BERA analytes Yes Yes
A2 F A2‐CT54‐CR‐02 A2‐CT54 northern crayfish Live 38 Salmon No ≤38
A2 F A2‐CT31‐CR‐02 A2‐CT31 northern crayfish Live 32 Salmon No ≤38
A2 F A2‐CT48‐CR‐03 A2‐CT48 northern crayfish Live 31 Salmon No ≤38
A2 S A2‐CT13‐CR‐01 A2‐CT13 northern crayfish Live 10 None No ≤38
A2 F A2‐CT32‐CR‐01 A2‐CT32 northern crayfish Live 12 Salmon No ≤38
A2 F A2‐CT62‐CR‐01 A2‐CT62 northern crayfish Live 34 Salmon No ≤38 3 160 all HHRA and BERA analytes Yes Yes
A2 F A2‐CT56‐CR‐01 A2‐CT56 northern crayfish Live 26 Salmon No ≤38
A2 S A2‐CT01‐CR‐01 A2‐CT01 northern crayfish Live 4 Chicken No ≤38
A2 F A2‐CT40‐CR‐01 A2‐CT40 northern crayfish Live 11 Salmon No ≤38
A2 F A2‐CT31‐CR‐01 A2‐CT31 northern crayfish Live 20 Salmon No ≤38
A2 F A2‐CT48‐CR‐02 A2‐CT48 northern crayfish Live 29 Salmon No ≤38
A2 S A2‐CT13‐CR‐02 A2‐CT13 northern crayfish Live 5 None No ≤38
A2 F A2‐CT56‐CR‐02 A2‐CT56 northern crayfish Live 31 Salmon No ≤38
A2 F A2‐CT35‐CR‐01 A2‐CT35 northern crayfish Live 39 Salmon No >38 4 170 all HHRA and BERA analytes Yes Yes
A2 F A2‐CT58‐CR‐01 A2‐CT58 northern crayfish Live 89 Salmon No >38
A2 F A2‐CT55‐CR‐01 A2‐CT55 northern crayfish Live 42 Salmon No >38
A2 S A2‐CT13‐CR‐03 A2‐CT13 northern crayfish Live 39 Chicken No >38 5 128 all HHRA and BERA analytes Yes Yes
A2 F A2‐CT54‐CR‐01 A2‐CT54 northern crayfish Live 42 Salmon No >38
A2 F A2‐CT53‐CR‐01 A2‐CT53 northern crayfish Live 47 Salmon No >38
A2 F A2‐CT45‐CR‐02 A2‐CT45 signal crayfish Live 40 Salmon No >38 6 193 all HHRA and BERA analytes Yes Yes
A2 S A2‐CT14‐CR‐01 A2‐CT14 signal crayfish Live 54 Chicken No >38
A2 S A2‐CT06‐CR‐01 A2‐CT06 signal crayfish Live 60 Chicken No >38
A2 F A2‐CT45‐CR‐03 A2‐CT45 signal crayfish Live 39 Salmon No >38



A3 Crayfish

Area

Spring or 

Fall? 

(S/F)

Organism ID Location ID Species Health
Weight 

(g)
Bait

Delayed 

Cooler 

Sample?

Size Class (g)
Composite 

Number

Sample 

Mass
Recommended Analyses

Sufficient mass for BERA 

only? (4.5 g)

Sufficient mass for BERA only 

EPA split or field rep? (9 g)

Sufficient mass for BERA and 

HHRA? (60 g)

Sufficient mass for BERA and 

HHRA EPA split or field rep? 

(120 g)

Comments

EPA Preferred Option. Two size classes: ≤38 g and > 38 g and separate by  north and south 

A3‐north F A3-CT36-CR-02 A3‐CT36 northern crayfish Live 40 Salmon No >38 1 95 all BERA analytes Yes Yes Yes No
A3‐north F A3-CT36-CR-01 A3‐CT36 northern crayfish Live 55 Salmon No >38
A3‐north F A3-CT39-CR-01 A3-CT39 northern crayfish Live 19 Salmon No ≤38 2 91 all BERA analytes Yes Yes Yes No
A3‐north S A3-CT14-CR-01 A3‐CT14 northern crayfish Live 21 captured using No ≤38
A3‐north F A3-CT62-CR-01 A3‐CT62 northern crayfish Live 30 Salmon No ≤38
A3‐north F A3-CT45-CR-02 A3‐CT45 northern crayfish Live 5 Salmon No ≤38
A3‐north F A3-CT63-CR-01 A3‐CT63 northern crayfish Live 4 Salmon No ≤38
A3‐north F A3-CT45-CR-01 A3‐CT45 northern crayfish Live 8 Salmon No ≤38
A3‐north F A3-CT37-CR-01 A3‐CT37 northern crayfish Live 4 Salmon No ≤38

A3‐south F A3-CT47-CR-01 A3‐CT47 northern crayfish Live 2 Salmon No ≤38
3 91

all BERA analytes Yes Yes Yes No

A3‐south S A3-CT13-CR-01 A3‐CT13 northern crayfish Live 23 t, captured us No ≤38

A3‐south F A3-CT46-CR-01 A3‐CT46 northern crayfish Live 23 Salmon No ≤38

A3‐south F A3-CT58-CR-01 A3‐CT58 northern crayfish Live 15 Salmon No ≤38

A3‐south F A3-CT60-CR-01 A3‐CT60 northern crayfish Live 9 Salmon No ≤38

A3‐south F A3-CT48-CR-01 A3‐CT48 northern crayfish Live 19 Salmon No ≤38

A3‐south F A3-CT46-CR-02 A3‐CT46 northern crayfish Live 24 Salmon No ≤38 4 81 all BERA analytes Yes Yes Yes No

A3‐south S A3-CT01-CR-01 A3‐CT01 northern crayfish Live 28 Chicken No ≤38

A3‐south F A3-CT49-CR-01 A3-CT49 northern crayfish Live 5 Salmon No ≤38

A3‐south F A3-CT48-CR-02 A3‐CT48 northern crayfish Live 1 Salmon No ≤38

A3‐south F A3-CT50-CR-01 A3-CT50 northern crayfish Live 20 Salmon No ≤38

A3‐south F A3-CT53-CR-01 A3‐CT53 northern crayfish Live 3 Salmon No ≤38

A3‐south F A3-CT50-CR-02 A3‐CT50 northern crayfish Live 29 Salmon No ≤38
5 90.9 all BERA analytes Yes Yes Yes No

A3‐south F A3-CT46-CR-03 A3‐CT46 northern crayfish Live 23 Salmon No ≤38

A3‐south F A3-CT50-CR-03 A3-CT50 northern crayfish Live 28 Salmon No ≤38

A3‐south S A3-CT02-CR-01 A3‐CT02 northern crayfish Live 3.9 Chicken No ≤38

A3‐south F A3-CT58-CR-02 A3‐CT58 northern crayfish Live 7 Salmon No ≤38

A3‐south F A3-CT52-CR-01 A3‐CT52 northern crayfish Live 46 Salmon No >38 6 46 all BERA analytes Yes Yes No No Single individual in size class



A4 Crayfish

Area

Spring or 

Fall? 

(S/F)

Organism ID
Location 

ID
Species Health

Weight 

(g)
Bait

Delayed 

Cooler 

Sample?

Size Class (g)
Composite 

Number
Sample Mass Recommended Analyses

Sufficient mass for BERA 

only? (4.5 g)

Sufficient mass for BERA 

only EPA split or field rep? 

(9 g)

Sufficient mass for BERA 

and HHRA? (60 g)

Sufficient mass for BERA 

and HHRA EPA split or field 

rep? (120 g)

Comments

EPA Preferred Option ‐Two size classes: ≤38 g and >38 g 

A4 F A4‐CT31‐CR‐07 A4‐CT31 northern crayfish Live 25 Salmon No ≤38 1 127.1 all BERA analytes Yes Yes Yes Yes
A4 F A4‐CT34‐CR‐03 A4‐CT34 northern crayfish Live 24 Salmon No ≤38
A4 S A4‐CT01‐CR‐01 A4‐CT01 northern crayfish Live 3.1 Chicken No ≤38
A4 F A4‐CT31‐CR‐04 A4‐CT31 northern crayfish Live 23 Salmon No ≤38
A4 F A4‐CT34‐CR‐08 A4‐CT34 northern crayfish Live 26 Salmon No ≤38
A4 F A4‐CT34‐CR‐01 A4‐CT34 northern crayfish Live 26 Salmon No ≤38
A4 F A4‐CT34‐CR‐07 A4‐CT34 northern crayfish Live 25 Salmon No ≤38 2 102 all BERA analytes Yes Yes Yes No
A4 F A4‐CT34‐CR‐02 A4‐CT34 northern crayfish Live 27 Salmon No ≤38
A4 F A4‐CT31‐CR‐01 A4‐CT31 northern crayfish Live 25 Salmon No ≤38
A4 F A4‐CT34‐CR‐05 A4‐CT34 northern crayfish Live 25 Salmon No ≤38
A4 F A4‐CT31‐CR‐05 A4‐CT31 northern crayfish Live 25 Salmon No ≤38 3 134.7 all BERA analytes Yes Yes Yes Yes
A4 F A4‐CT31‐CR‐02 A4‐CT31 northern crayfish Live 20 Salmon No ≤38
A4 F A4‐CT31‐CR‐06 A4‐CT31 northern crayfish Live 20 Salmon No ≤38
A4 F A4‐CT31‐CR‐03 A4‐CT31 northern crayfish Live 35 Salmon No ≤38
A4 S A4‐CT04‐CR‐01 A4‐CT04 northern crayfish Live 4.7 Cat Food No ≤38
A4 F A4‐CT34‐CR‐06 A4‐CT34 northern crayfish Live 30 Salmon No ≤38
A4 F A4‐CT36‐CR‐02 A4‐CT36 northern crayfish Live 90 Salmon No >38 4 432 all BERA analytes Yes Yes Yes Yes
A4 F A4‐CT35‐CR‐01 A4‐CT35 northern crayfish Live 73 Salmon No >38
A4 F A4‐CT35‐CR‐06 A4‐CT35 northern crayfish Live 87 Salmon No >38
A4 F A4‐CT36‐CR‐01 A4‐CT36 northern crayfish Live 88 Salmon No >38
A4 F A4‐CT35‐CR‐05 A4‐CT35 northern crayfish Live 94 Salmon No >38
A4 F A4‐CT35‐CR‐07 A4‐CT35 northern crayfish Live 91 Salmon No >38 5 422 all BERA analytes Yes Yes Yes Yes
A4 F A4‐CT35‐CR‐04 A4‐CT35 northern crayfish Live 94 Salmon No >38
A4 F A4‐CT36‐CR‐04 A4‐CT36 northern crayfish Live 91 Salmon No >38
A4 F A4‐CT35‐CR‐03 A4‐CT35 northern crayfish Live 105 Salmon No >38
A4 F A4‐CT34‐CR‐10 A4‐CT34 northern crayfish Live 41 Salmon No >38
A4 F A4‐CT34‐CR‐09 A4‐CT34 northern crayfish Live 47 Salmon No >38 6 287 all BERA analytes Yes Yes Yes Yes
A4 F A4‐CT34‐CR‐04 A4‐CT34 northern crayfish Live 45 Salmon No >38
A4 F A4‐CT35‐CR‐02 A4‐CT35 northern crayfish Live 104 Salmon No >38
A4 F A4‐CT36‐CR‐03 A4‐CT36 northern crayfish Live 91 Salmon No >38



A5 Crayfish

Area

Spring or 

Fall? 

(S/F)

Organism ID
Location 

ID
Species Health

Weight 

(g)
Bait

Delayed 

Cooler 

Sample?

Size Class 

(g)

Composite 

Number

Sample 

Mass (g)
Recommended Analyses

Sufficient mass for BERA and 

HHRA? (60 g)

Sufficient mass for BERA and 

HHRA EPA split or field rep? 

(120 g)

Comments

EPA Preferred Option ‐Two size classes: ≤38 g and >38 g 

A5 S A5‐CT15‐CR‐03 A5‐CT15 northern crayfish Live 5 Cat Food No ≤38 1 65.2 all HHRA and BERA analytes Yes No Enough mass for one sample from small size class
A5 S A5‐CT25‐CR‐02 A5‐CT25 northern crayfish Live 1 Chicken No ≤38
A5 S A5‐CT05‐CR‐01 A5‐CT05 northern crayfish Live 27 Salmon No ≤38
A5 S A5‐CT16‐CR‐01 A5‐CT16 northern crayfish Live 20 Salmon No ≤38
A5 S A5‐CT25‐CR‐01 A5‐CT25 northern crayfish Live 11 Chicken No ≤38
A5 S A5‐CT11‐CR‐02 A5‐CT11 northern crayfish Live 1.2 Salmon No ≤38
A5 S A5‐CT02‐CR‐02 A5‐CT02 signal crayfish Live 47 Salmon No >38 2 122 all HHRA and BERA analytes Yes Yes
A5 S A5‐CT04‐CR‐01 A5‐CT04 signal crayfish Live 75 Salmon No >38
A5 S A5‐CT04‐CR‐02 A5‐CT04 signal crayfish Live 69 Salmon Yes >38 3 69 all HHRA and BERA analytes Single organism sample. Delayed cooler sample
A5 S A5‐CT02‐CR‐01 A5‐CT02 northern crayfish Live 61 Salmon No >38 4 61 all HHRA and BERA analytes Yes No Single organism sample
A5 S A5‐CT12‐CR‐01 A5‐CT12 northern crayfish Live 51 Salmon Yes >38 5 103 all HHRA and BERA analytes Yes No All organisms in this sample were in a delayed cooler. 
A5 S A5‐CT11‐CR‐01 A5‐CT11 northern crayfish Live 52 Salmon Yes >38
A5 S A5‐CT15‐CR‐01 A5‐CT15 northern crayfish Live 48 Cat Food Yes >38 6 98 all HHRA and BERA analytes Yes No All organisms in this sample were in a delayed cooler. 
A5 S A5‐CT01‐CR‐01 A5‐CT01 northern crayfish Live 50 Salmon Yes >38
A5 S A5‐CT15‐CR‐02 A5‐CT15 northern crayfish Live 27 Cat Food Yes ≤38 g ‐‐ None Only crayfish in small class size from delayed cooler. This will not be included in a composite. 



A6 Crayfish

Area
Spring or 

Fall? (S/F)
Organism ID Location ID Species Health

Weight 

(g)
Bait

Delayed 

Cooler 

Sample?

Size Class 

(g)

Composite 

Number

Sample 

Mass (g)
Recommended Analyses

Sufficient mass for BERA and 

HHRA? (60 g)

Sufficient mass for BERA and 

HHRA EPA split or field rep? (120 

g)

Comments

EPA Preferred Option ‐Two size classes: ≤38 g and >38 g and split by east and west 

A6‐east S A6‐CT02‐CR‐01 A6‐CT02 northern crayfish live 20 Chicken No ≤38 1 90 all HHRA and BERA analytes Yes No
A6‐east S A6‐CT02‐CR‐03 A6‐CT02 northern crayfish live 23 Salmon No ≤38
A6‐east S A6‐CT06‐CR‐01 A6‐CT06 northern crayfish live 27 Chicken No ≤38
A6‐east S A6‐CT01‐CR‐03 A6‐CT01 northern crayfish live 20 Salmon No ≤38
A6‐east S A6‐CT01‐CR‐02 A6‐CT01 northern crayfish live 62 Salmon No >38 2 106 all HHRA and BERA analytes Yes No
A6‐east S A6‐CT02‐CR‐04 A6‐CT02 northern crayfish live 44 Salmon No >38
A6‐east S A6‐CT07‐CR‐01 A6‐CT07 northern crayfish live 45 Chicken No >38 3 132 all HHRA and BERA analytes Yes Yes
A6‐east S A6‐CT07‐CR‐02 A6‐CT07 northern crayfish live 44 Chicken No >38
A6‐east S A6‐CT01‐CR‐01 A6‐CT01 northern crayfish live 43 Chicken No >38
A6‐east S A6‐CT02‐CR‐02 A6‐CT02 northern crayfish live 51 Salmon No >38 4 133 all HHRA and BERA analytes Yes Yes
A6‐east S A6‐CT02‐CR‐05 A6‐CT02 northern crayfish live 40 Salmon No >38
A6‐east S A6‐CT04‐CR‐01 A6‐CT04 northern crayfish live 42 Chicken No >38
A6‐west S A6‐CT12‐CR‐02 A6‐CT12 northern crayfish live 9 Chicken No ≤38 5 137 all HHRA and BERA analytes Yes Yes

A6‐west S A6‐CT14‐CR‐01 A6‐CT14 northern crayfish live 20 Chicken, Salmon No ≤38

A6‐west S A6‐CT14‐CR‐02 A6‐CT14 northern crayfish live 24 Chicken, Salmon No ≤38
A6‐west S A6‐CT13‐CR‐03 A6‐CT13 northern crayfish live 28 Chicken, Salmon No ≤38

A6‐west S A6‐CT13‐CR‐04 A6‐CT13 northern crayfish live 31 Chicken, Salmon No ≤38

A6‐west S A6‐CT13‐CR‐02 A6‐CT13 northern crayfish live 25 Chicken, Salmon No ≤38

A6‐west S A6‐CT12‐CR‐01 A6‐CT12 northern crayfish live 39 Chicken No >38 6 78 all HHRA and BERA analytes Yes No
A6‐west S A6‐CT13‐CR‐01 A6‐CT13 northern crayfish live 39 Chicken, Salmon No >38



RL Crayfish

Area
Spring or 

Fall? (S/F)
Organism ID Location ID Species Health

Weight 

(g)
Bait

Delayed 

Cooler 

Sample?

Size Class 

(g)

Composite 

Number

Sample 

Mass (g)
Recommended Analyses

Sufficient mass for BERA and 

HHRA? (60 g)

Sufficient mass for BERA and 

HHRA EPA split or field rep? 

(120 g)

Comments

EPA Preferred Option ‐Two size classes: ≤38 g and >38 g 

RL S RL‐CT05‐CR‐01 RL‐CT05 northern crayfish Live 3 Salmon No ≤38 1 266.5 all HHRA and BERA analytes Yes Yes
RL S RL‐CT01‐CR‐10 RL‐CT01 northern crayfish Live 28 Salmon No ≤38
RL S RL‐CT09‐CR‐02 RL‐CT09 northern crayfish Live 3.6 Salmon No ≤38
RL S RL‐CT08‐CR‐04 RL‐CT08 northern crayfish Live 27 Salmon No ≤38
RL S RL‐CT08‐CR‐08 RL‐CT08 northern crayfish Live 5.9 Salmon No ≤38
RL S RL‐CT08‐CR‐03 RL‐CT08 northern crayfish Live 33 Salmon No ≤38
RL S RL‐CT02‐CR‐07 RL‐CT02 northern crayfish Live 26 Salmon No ≤38
RL S RL‐CT08‐CR‐06 RL‐CT08 northern crayfish Live 36 Salmon No ≤38
RL S RL‐CT03‐CR‐06 RL‐CT03 northern crayfish Live 30 Salmon No ≤38
RL S RL‐CT08‐CR‐01 RL‐CT08 northern crayfish Live 26 Salmon No ≤38
RL S RL‐CT04‐CR‐05 RL‐CT04 northern crayfish Live 25 Salmon No ≤38
RL S RL‐CT01‐CR‐11 RL‐CT01 northern crayfish Live 23 Salmon No ≤38
RL S RL‐CT03‐CR‐05 RL‐CT03 northern crayfish Live 4.1 Salmon No ≤38 2 201.5 all HHRA and BERA analytes Yes Yes
RL S RL‐CT10‐CR‐01 RL‐CT10 northern crayfish Live 4.1 Salmon No ≤38
RL S RL‐CT01‐CR‐08 RL‐CT01 northern crayfish Live 36 Salmon No ≤38
RL S RL‐CT03‐CR‐04 RL‐CT03 northern crayfish Live 3.8 Salmon No ≤38
RL S RL‐CT10‐CR‐05 RL‐CT10 northern crayfish Live 23 Salmon No ≤38
RL S RL‐CT01‐CR‐06 RL‐CT01 northern crayfish Live 38 Salmon No ≤38
RL S RL‐CT04‐CR‐06 RL‐CT04 northern crayfish Live 19 Salmon No ≤38
RL S RL‐CT03‐CR‐02 RL‐CT03 northern crayfish Live 28 Salmon No ≤38
RL S RL‐CT11‐CR‐02 RL‐CT11 northern crayfish Live 3.6 Salmon No ≤38
RL S RL‐CT01‐CR‐12 RL‐CT01 northern crayfish Live 5.9 Salmon No ≤38
RL S RL‐CT09‐CR‐01 RL‐CT09 northern crayfish Live 11 Cat Food No ≤38
RL S RL‐CT02‐CR‐01 RL‐CT02 northern crayfish Live 25 Cat Food No ≤38
RL S RL‐CT04‐CR‐02 RL‐CT04 northern crayfish Live 11 Salmon No ≤38 3 200.6 all HHRA and BERA analytes Yes Yes
RL S RL‐CT11‐CR‐01 RL‐CT11 northern crayfish Live 5.9 Salmon No ≤38
RL S RL‐CT02‐CR‐08 RL‐CT02 northern crayfish Live 21 Salmon No ≤38
RL S RL‐CT07‐CR‐01 RL‐CT07 northern crayfish Live 5.5 Cat Food No ≤38
RL S RL‐CT08‐CR‐07 RL‐CT08 northern crayfish Live 21 Salmon No ≤38
RL S RL‐CT04‐CR‐01 RL‐CT04 northern crayfish Live 33 Salmon No ≤38
RL S RL‐CT02‐CR‐06 RL‐CT02 northern crayfish Live 24 Salmon No ≤38
RL S RL‐CT03‐CR‐01 RL‐CT03 northern crayfish Live 27 Salmon No ≤38
RL S RL‐CT01‐CR‐02 RL‐CT01 northern crayfish Live 27 Cat Food No ≤38
RL S RL‐CT10‐CR‐04 RL‐CT10 northern crayfish Live 4.2 Salmon No ≤38
RL S RL‐CT01‐CR‐09 RL‐CT01 northern crayfish Live 18 Salmon No ≤38
RL S RL‐CT02‐CR‐09 RL‐CT02 northern crayfish Live 3 Salmon No ≤38
RL S RL‐CT08‐CR‐05 RL‐CT08 northern crayfish Live 40 Salmon No >38 4 274 all HHRA and BERA analytes Yes Yes
RL S RL‐CT10‐CR‐02 RL‐CT10 northern crayfish Live 52 Salmon No >38
RL S RL‐CT02‐CR‐02 RL‐CT02 northern crayfish Live 44 Cat Food No >38
RL S RL‐CT02‐CR‐05 RL‐CT02 northern crayfish Live 44 Salmon No >38
RL S RL‐CT01‐CR‐07 RL‐CT01 northern crayfish Live 46 Salmon No >38
RL S RL‐CT04‐CR‐04 RL‐CT04 northern crayfish Live 48 Salmon No >38
RL S RL‐CT08‐CR‐02 RL‐CT08 northern crayfish Live 53 Salmon No >38 5 239 all HHRA and BERA analytes Yes Yes
RL S RL‐CT01‐CR‐03 RL‐CT01 northern crayfish Live 57 Salmon No >38
RL S RL‐CT10‐CR‐03 RL‐CT10 northern crayfish Live 46 Salmon No >38
RL S RL‐CT01‐CR‐05 RL‐CT01 northern crayfish Live 41 Salmon No >38
RL S RL‐CT01‐CR‐04 RL‐CT01 northern crayfish Live 42 Salmon No >38
RL S RL‐CT02‐CR‐04 RL‐CT02 northern crayfish Live 45 Salmon No >38 6 221 all HHRA and BERA analytes Yes Yes
RL S RL‐CT02‐CR‐03 RL‐CT02 northern crayfish Live 43 Salmon No >38
RL S RL‐CT04‐CR‐03 RL‐CT04 northern crayfish Live 40 Salmon No >38
RL S RL‐CT03‐CR‐03 RL‐CT03 northern crayfish Live 47 Salmon No >38
RL S RL‐CT01‐CR‐01 RL‐CT01 northern crayfish Live 46 Cat Food No >38



SR Crayfish

Area
Spring or 

Fall? (S/F)
Organism ID

Location 

ID
Species Health

Weight 

(g)
Bait

Delayed 

Cooler 

Sample?

Size Class 

(g)

Composite 

Number

Sample 

Mass (g)
Recommended Analyses

Sufficient mass for BERA and 

HHRA? (60 g)

Sufficient mass for BERA and 

HHRA EPA split or field rep? 

(120 g)

Comments

EPA Preferred Option ‐Two size classes: ≤38 g and >38 g 

SR S SR‐CT12‐CR‐01 SR‐CT12 signal crayfish Live 12 Chicken No ≤38 1 122 all HHRA and BERA analytes Yes Yes
SR F SR‐CT62‐CR‐01 SR‐CT62 signal crayfish Live 29 Salmon No  ≤38
SR F SR‐CT55‐CR‐01 SR‐CT55 signal crayfish Live 18 Salmon No  ≤38
SR F SR‐CT50‐CR‐01 SR‐CT50 signal crayfish Live 18 Salmon No  ≤38
SR S SR‐CT09‐CR‐01 SR‐CT09 signal crayfish Live 20 Salmon No  ≤38
SR S SR‐CT11‐CR‐02 SR‐CT11 signal crayfish Live 25 Chicken No  ≤38
SR S SR‐CT07‐CR‐01 SR‐CT07 northern crayfish Live 28 Salmon No  ≤38 2 62.5 all HHRA and BERA analytes Yes No
SR S SR‐CT16‐CR‐01 SR‐CT16 northern crayfish Live 18 Salmon No  ≤38
SR S SR‐CT06‐CR‐01 SR‐CT06 northern crayfish Live 6.5 Salmon No  ≤38
SR F SR‐CT41‐CR‐03 SR‐CT41 northern crayfish Live 10 Salmon No  ≤38
SR F SR‐CT41‐CR‐02 SR‐CT41 northern crayfish Live 22 Salmon No  ≤38 3 75 all HHRA and BERA analytes Yes No
SR S SR‐CT11‐CR‐01 SR‐CT11 northern crayfish Live 24 Chicken No  ≤38
SR S SR‐CT08‐CR‐01 SR‐CT08 northern crayfish Live 29 Salmon No  ≤38
SR F SR‐CT44‐CR‐01 SR‐CT44 northern crayfish Live 53 Salmon No >38 4 145 all HHRA and BERA analytes Yes Yes
SR F SR‐CT41‐CR‐01 SR‐CT41 northern crayfish Live 42 Salmon No >38
SR S SR‐CT08‐CR‐02 SR‐CT08 northern crayfish Live 50 Salmon No >38
SR F SR‐CT51‐CR‐02 SR‐CT51 northern crayfish Live 40 Salmon No >38 5 86 all HHRA and BERA analytes Yes No
SR F SR‐CT47‐CR‐01 SR‐CT47 northern crayfish Live 46 Salmon No >38
SR S SR‐CT04‐CR‐01 SR‐CT04 northern crayfish Live 71 Salmon No >38 6 127 all HHRA and BERA analytes Yes Yes
SR F SR‐CT51‐CR‐01 SR‐CT51 northern crayfish Live 56 Salmon No >38





Attachment 2  
Mussel Compositing Options 





Area 1 Mussels

Area Sub Area

Spring or 

Fall? (S/F) Organism ID

Location 

ID Species Health

Delayed 

Cooler 

Sample?

Length 

(mm)

Estimated 

Tissue 

Weight (g)

Composite 

Number

Sample 

Mass Size Class (mm) Recommended Analyses

Sufficient mass 

for BERA only? 

(4.5 g)

Sufficient mass 

for BERA only EPA 

field split or field 

rep? (9 g)

Sufficient mass 

for BERA and 

HHRA? (30 g)

Sufficient mass 

for BERA and 

HHRA EPA split or 

field rep? (60 g) Comments
EPA Preferred Option ‐Two spatial areas and separated by size. Northport (MB05)  split  <47 mm and >48 mm and DME (MB43) split 

A1 Northport S A1‐MB05‐MU‐02 A1‐MB05 Anodonta sp. Live Y 22.4 0.5 1 9  <47 all BERA analytes (4.5 g) Yes Yes No No Delayed cooler samples
A1 Northport S A1‐MB05‐MU‐04 A1‐MB05 Anodonta sp. Live Y 29 1  <47 all BERA analytes (4.5 g)
A1 Northport S A1‐MB05‐MU‐03 A1‐MB05 Anodonta sp. Live Y 30.8 1  <47 all BERA analytes (4.5 g)
A1 Northport S A1‐MB05‐MU‐01 A1‐MB05 Anodonta sp. Live Y 31.3 1  <47 all BERA analytes (4.5 g)
A1 Northport S A1‐MB05‐MU‐05 A1‐MB05 Anodonta sp. Live Y 32.7 1  <47 all BERA analytes (4.5 g)
A1 Northport S A1‐MB05‐MU‐07 A1‐MB05 Anodonta sp. Live Y 46.5 4.5  <47 all BERA analytes (4.5 g)
A1 Northport S A1‐MB05‐MU‐06 A1‐MB05 Anodonta sp. Live Y 48.8 4 2 81.5 >48 all BERA analytes (4.5 g) Yes Yes Yes Yes Delayed cooler samples
A1 Northport S A1‐MB05‐MU‐09 A1‐MB05 Anodonta sp. Live Y 63.9 12 >48 all BERA analytes (4.5 g)
A1 Northport S A1‐MB05‐MU‐08 A1‐MB05 Anodonta sp. Live Y 65.2 12.5 >48 all BERA analytes (4.5 g)
A1 Northport S A1‐MB05‐MU‐10 A1‐MB05 Anodonta sp. Live Y 68.7 15 >48 all BERA analytes (4.5 g)
A1 Northport S A1‐MB05‐MU‐11 A1‐MB05 Anodonta sp. Live Y 74.3 18 >48 all BERA analytes (4.5 g)
A1 Northport S A1‐MB05‐MU‐12 A1‐MB05 Anodonta sp. Live Y 78.6 20 >48 all BERA analytes (4.5 g)
A1 DME F A1‐MB43‐MU‐15 A1‐MB43 Anodonta Live N 55 7.5 3 40.5 <70  all BERA analytes (4.5 g) Yes Yes Yes No
A1 DME F A1‐MB43‐MU‐09 A1‐MB43 Anodonta Live N 68 14 <70  all BERA analytes (4.5 g)
A1 DME F A1‐MB43‐MU‐19 A1‐MB43 Anodonta Live N 50 7 <70  all BERA analytes (4.5 g)
A1 DME F A1‐MB43‐MU‐13 A1‐MB43 Anodonta Live N 58 12 <70  all BERA analytes (4.5 g)
A1 DME F A1‐MB43‐MU‐20 A1‐MB43 Anodonta Live N 53 7 4 58 <70  all BERA analytes (4.5 g) Yes Yes Yes No
A1 DME F A1‐MB43‐MU‐16 A1‐MB43 Anodonta Live N 66 13.5 <70  all BERA analytes (4.5 g)
A1 DME F A1‐MB43‐MU‐10 A1‐MB43 Anodonta Live N 68 15 <70  all BERA analytes (4.5 g)
A1 DME F A1‐MB43‐MU‐17 A1‐MB43 Anodonta Live N 69 14 <70  all BERA analytes (4.5 g)
A1 DME F A1‐MB43‐MU‐18 A1‐MB43 Anodonta Live N 55 8.5 <70  all BERA analytes (4.5 g)
A1 DME F A1‐MB43‐MU‐06 A1‐MB43 Anodonta Live N 70 16.5 5 109 ≥70  all BERA analytes (4.5 g) Yes Yes Yes Yes
A1 DME F A1‐MB43‐MU‐03 A1‐MB43 Anodonta Live N 74 17 ≥70  all BERA analytes (4.5 g)
A1 DME F A1‐MB43‐MU‐02 A1‐MB43 Anodonta Live N 77 19.5 ≥70  all BERA analytes (4.5 g)
A1 DME F A1‐MB43‐MU‐01 A1‐MB43 Anodonta Live N 78 18.5 ≥70  all BERA analytes (4.5 g)
A1 DME F A1‐MB43‐MU‐12 A1‐MB43 Anodonta Live N 73 16.5 ≥70  all BERA analytes (4.5 g)
A1 DME F A1‐MB43‐MU‐04 A1‐MB43 Anodonta Live N 77 21 ≥70  all BERA analytes (4.5 g)
A1 DME F A1‐MB43‐MU‐08 A1‐MB43 Anodonta Live N 72 18 6 89 ≥70  all BERA analytes (4.5 g) Yes Yes Yes Yes
A1 DME F A1‐MB43‐MU‐11 A1‐MB43 Anodonta Live N 71 21 ≥70  all BERA analytes (4.5 g)
A1 DME F A1‐MB43‐MU‐07 A1‐MB43 Anodonta Live N 72 18.5 ≥70  all BERA analytes (4.5 g)
A1 DME F A1‐MB43‐MU‐05 A1‐MB43 Anodonta Live N 71 16.5 ≥70  all BERA analytes (4.5 g)
A1 DME F A1‐MB43‐MU‐14 A1‐MB43 Anodonta Live N 70 15 ≥70  all BERA analytes (4.5 g)



Area 2 Mussels

Area Sub Area

Spring or 

Fall? (S/F) Organism ID

Location 

ID Species Health

Delayed 

Cooler 

Sample?

Length 

(mm)

Estimated 

Tissue 

Weight (g)

Composite 

Number

Number of 

indviduals in 

composite

Sample 

Mass Size Class (mm) Recommended Analyses

Sufficient mass for BERA 

and HHRA? (30 g)

Sufficient mass for BERA 

and HHRA EPA split or 

field rep? (60 g) Comments

EPA Preferred Option ‐ Two size classes (split <68 mm and >68 mm), no spatial subdivision

Area 2 west S A2‐MB04‐MU‐14 A2‐MB04 Anodonta sp. Live N 29 0.65 1 9 30.2 <68 all HHRA and BERA analytes Yes No
Area 2 west S A2‐MB04‐MU‐13 A2‐MB04 Anodonta sp. Live N 31 1.25 <68 all HHRA and BERA analytes
Area 2 west S A2‐MB04‐MU‐04 A2‐MB04 Anodonta sp. Live N 34 1.3 <68 all HHRA and BERA analytes
Area 2 west S A2‐MB04‐MU‐09 A2‐MB04 Anodonta sp. Live N 30 1.15 <68 all HHRA and BERA analytes
Area 2 west S A2‐MB04‐MU‐11 A2‐MB04 Anodonta sp. Live N 32 1.25 <68 all HHRA and BERA analytes
Area 2 west S A2‐MB04‐MU‐06 A2‐MB04 Anodonta sp. Live N 37 2.1 <68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐14 A2‐MB06 Anodonta sp. Live N 57.3 9 <68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐24 A2‐MB06 Anodonta sp. Live N 64 11.5 <68 all HHRA and BERA analytes
Area 2 west S A2‐MB04‐MU‐21 A2‐MB04 Anodonta sp. Live N 38 2 <68 all HHRA and BERA analytes
Area 2 west S A2‐MB04‐MU‐08 A2‐MB04 Anodonta sp. Live N 38 1.95 2 9 58.3 <68 all HHRA and BERA analytes Yes No
Area 2 east S A2‐MB06‐MU‐12 A2‐MB06 Anodonta sp. Live N 66.5 13.5 <68 all HHRA and BERA analytes
Area 2 west S A2‐MB04‐MU‐05 A2‐MB04 Anodonta sp. Live N 49 2.15 <68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐11 A2‐MB06 Anodonta sp. Live N 66.8 12.5 <68 all HHRA and BERA analytes
Area 2 west S A2‐MB04‐MU‐19 A2‐MB04 Anodonta sp. Live N 34 1.6 <68 all HHRA and BERA analytes
Area 2 west S A2‐MB04‐MU‐07 A2‐MB04 Anodonta sp. Live N 39 1.75 <68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐13 A2‐MB06 Anodonta sp. Live N 63 11.5 <68 all HHRA and BERA analytes
Area 2 west S A2‐MB05‐MU‐03 A2‐MB05 Anodonta sp. Live N 67 12 <68 all HHRA and BERA analytes
Area 2 west S A2‐MB04‐MU‐22 A2‐MB04 Anodonta sp. Live N 37 1.35 <68 all HHRA and BERA analytes
Area 2 west S A2‐MB04‐MU‐17 A2‐MB04 Anodonta sp. Live N 37 1.65 3 9 51.3 <68 all HHRA and BERA analytes Yes No
Area 2 west S A2‐MB04‐MU‐10 A2‐MB04 Anodonta sp. Live N 32 1.1 <68 all HHRA and BERA analytes
Area 2 west S A2‐MB04‐MU‐15 A2‐MB04 Anodonta sp. Live N 28 0.8 <68 all HHRA and BERA analytes
Area 2 west S A2‐MB04‐MU‐12 A2‐MB04 Anodonta sp. Live N 33 1.75 <68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐07 A2‐MB06 Anodonta sp. Live N 67.8 13.5 <68 all HHRA and BERA analytes
Area 2 west S A2‐MB05‐MU‐05 A2‐MB05 Anodonta sp. Live N 63 11.5 <68 all HHRA and BERA analytes
Area 2 west S A2‐MB01‐MU‐01 A2‐MB01 Anodonta sp. Live N 27 1 <68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐15 A2‐MB06 Anodonta sp. Live N 63.4 10 <68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐25 A2‐MB06 Anodonta sp. Live N 60.7 10 <68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐03 A2‐MB06 Anodonta sp. Live N 84.2 25 4 9 178.5 >68 all HHRA and BERA analytes Yes Yes
Area 2 east S A2‐MB06‐MU‐30 A2‐MB06 Anodonta sp. Live N 85.8 28.5 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐21 A2‐MB06 Anodonta sp. Live N 71.5 14 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐27 A2‐MB06 Anodonta sp. Live N 70.2 13.5 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐08 A2‐MB06 Anodonta sp. Live N 74.1 21 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐23 A2‐MB06 Anodonta sp. Live N 74.3 14.5 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐20 A2‐MB06 Anodonta sp. Live N 71.2 20.5 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐22 A2‐MB06 Anodonta sp. Live N 84.6 25.5 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐09 A2‐MB06 Anodonta sp. Live N 71.2 16 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐06 A2‐MB06 Anodonta sp. Live N 79.5 23.5 5 9 173 >68 all HHRA and BERA analytes Yes Yes
Area 2 east S A2‐MB06‐MU‐29 A2‐MB06 Anodonta sp. Live N 75.5 16 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐04 A2‐MB06 Anodonta sp. Live N 83.4 25 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐10 A2‐MB06 Anodonta sp. Live N 70 14 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐16 A2‐MB06 Anodonta sp. Live N 70.1 14.5 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐26 A2‐MB06 Anodonta sp. Live N 69.2 14 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐01 A2‐MB06 Anodonta sp. Live N 87.5 25.5 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐18 A2‐MB06 Anodonta sp. Live N 78.6 20 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐28 A2‐MB06 Anodonta sp. Live N 77.4 20.5 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐02 A2‐MB06 Anodonta sp. Live N 82.4 21.5 6 9 175 >68 all HHRA and BERA analytes Yes Yes
Area 2 west S A2‐MB05‐MU‐07 A2‐MB05 Anodonta sp. Live N 79 21 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐17 A2‐MB06 Anodonta sp. Live N 70.6 17 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐19 A2‐MB06 Anodonta sp. Live N 73 20 >68 all HHRA and BERA analytes
Area 2 east S A2‐MB06‐MU‐05 A2‐MB06 Anodonta sp. Live N 84.9 22 >68 all HHRA and BERA analytes
Area 2 west S A2‐MB05‐MU‐02 A2‐MB05 Anodonta sp. Live N 70 16.5 >68 all HHRA and BERA analytes
Area 2 west S A2‐MB05‐MU‐04 A2‐MB05 Anodonta sp. Live N 78 20 >68 all HHRA and BERA analytes
Area 2 west S A2‐MB05‐MU‐01 A2‐MB05 Anodonta sp. Live N 85 24 >68 all HHRA and BERA analytes
Area 2 west S A2‐MB05‐MU‐06 A2‐MB05 Anodonta sp. Live N 72 13 >68 all HHRA and BERA analytes



Area 3 Mussels

Area Sub area

Spring or 

Fall? (S/F) Organism ID

Location 

ID Species Health

Delayed 

Cooler 

Sample?

Length 

(mm)

Estimated 

Tissue 

Weight (g)

Composite 

Number

Number of 

indviduals in 

composite

Sample 

Mass Size Class (mm) Recommended Analyses

Sufficient mass for BERA 

only? (4.5 g)

Sufficient mass for BERA 

only EPA split or field rep? 

(9 g)

Sufficient mass for BERA 

and HHRA? (30 g)

Sufficient mass for BERA 

and HHRA EPA split or field 

rep? (60 g) Comments

EPA Preferred Option ‐ Two size classes (split ≤53 mm and >53 mm), no spatial subdivision 

Area 3 F A3‐MB14‐MU‐10 A3‐MB14 Anodonta Live N 48 6 1 5 25.7  ≤53 all BERA analytes (4.5 g) Yes Yes No No
Area 3 F A3‐MB14‐MU‐07 A3‐MB14 Anodonta Live N 48 4.5  ≤53 all BERA analytes (4.5 g)
Area 3 F A3‐MB14‐MU‐09 A3‐MB14 Anodonta Live N 53 7.5  ≤53 all BERA analytes (4.5 g)
Area 3 S A3‐MB06‐MU‐04 A3‐MB06 Anodonta sp. Live N 35.4 1.7  ≤53 all BERA analytes (4.5 g)
Area 3 F A3‐MB14‐MU‐08 A3‐MB14 Anodonta Live N 51 6  ≤53 all BERA analytes (4.5 g)
Area 3 S A3‐MB01‐MU‐01 A3‐MB01 Anodonta sp. Live N 21 2 2 5 12.25  ≤53 all BERA analytes (4.5 g) Yes Yes No No
Area 3 S A3‐MB13‐MU‐02 A3‐MB13 Anodonta sp. Live N 44.9 2  ≤53 all BERA analytes (4.5 g)
Area 3 S A3‐MB04‐MU‐01 A3‐MB04 Anodonta sp. Live N 35.8 1.75  ≤53 all BERA analytes (4.5 g)
Area 3 F A3‐MB14‐MU‐06 A3‐MB14 Anodonta Live N 43 4.5  ≤53 all BERA analytes (4.5 g)
Area 3 S A3‐MB01‐MU‐04 A3‐MB01 Anodonta sp. Live N 37 2  ≤53 all BERA analytes (4.5 g)
Area 3 F A3‐MB14‐MU‐12 A3‐MB14 Anodonta Live N 49 6.5 3 5 22.95  ≤53 all BERA analytes (4.5 g) Yes Yes No No
Area 3 S A3‐MB01‐MU‐03 A3‐MB01 Anodonta sp. Live N 35 1.5  ≤53 all BERA analytes (4.5 g)
Area 3 S A3‐MB06‐MU‐03 A3‐MB06 Anodonta sp. Live N 31.8 0.95  ≤53 all BERA analytes (4.5 g)
Area 3 F A3‐MB14‐MU‐04 A3‐MB14 Anodonta Live N 53 7  ≤53 all BERA analytes (4.5 g)
Area 3 F A3‐MB14‐MU‐01 A3‐MB14 Anodonta Live N 53 7  ≤53 all BERA analytes (4.5 g)
Area 3 F A3‐MB14‐MU‐17 A3‐MB14 Anodonta Live N 70 16 4 5 58  >53 all BERA analytes (4.5 g) Yes Yes Yes No
Area 3 F A3‐MB14‐MU‐22 A3‐MB14 Anodonta Live N 61 9.5  >53 all BERA analytes (4.5 g)
Area 3 F A3‐MB14‐MU‐21 A3‐MB14 Anodonta Live N 63 13  >53 all BERA analytes (4.5 g)
Area 3 F A3‐MB14‐MU‐18 A3‐MB14 Anodonta Live N 62 12  >53 all BERA analytes (4.5 g)
Area 3 F A3‐MB14‐MU‐11 A3‐MB14 Anodonta Live N 55 7.5  >53 all BERA analytes (4.5 g)
Area 3 F A3‐MB14‐MU‐14 A3‐MB14 Anodonta Live N 81 24 5 5 83  >53 all BERA analytes (4.5 g) Yes Yes Yes Yes
Area 3 F A3‐MB14‐MU‐13 A3‐MB14 Anodonta Live N 74 20.5  >53 all BERA analytes (4.5 g)
Area 3 F A3‐MB14‐MU‐03 A3‐MB14 Anodonta Live N 61 9.5  >53 all BERA analytes (4.5 g)
Area 3 S A3‐MB06‐MU‐05 A3‐MB06 Anodonta sp. Live N 56 7  >53 all BERA analytes (4.5 g)
Area 3 F A3‐MB14‐MU‐15 A3‐MB14 Anodonta Live N 78 22  >53 all BERA analytes (4.5 g)
Area 3 F A3‐MB14‐MU‐05 A3‐MB14 Anodonta Live N 58 9.5 6 6 129  >53 all BERA analytes (4.5 g) Yes Yes Yes Yes
Area 3 F A3‐MB14‐MU‐19 A3‐MB14 Anodonta Live N 93 32.5  >53 all BERA analytes (4.5 g)
Area 3 F A3‐MB14‐MU‐16 A3‐MB14 Anodonta Live N 87 30  >53 all BERA analytes (4.5 g)
Area 3 S A3‐MB01‐MU‐02 A3‐MB01 Anodonta sp. Live N 92 35  >53 all BERA analytes (4.5 g)
Area 3 F A3‐MB14‐MU‐20 A3‐MB14 Anodonta Live N 66 12.5  >53 all BERA analytes (4.5 g)
Area 3 F A3‐MB14‐MU‐02 A3‐MB14 Anodonta Live N 61 9.5  >53 all BERA analytes (4.5 g)



Area 4 Mussels

Area Sub area

Spring or 

Fall? 

(S/F) Organism ID

Location 

ID Species Health

Delayed 

Cooler 

Sample?

Length 

(mm)

Estimate

d Tissue 

Weight 

(g)

Composite 

Number

Number of 

indviduals in 

composite Sample Mass size class (mm) Recommended Analyses

Sufficient mass 

for BERA only? 

(4.5 g)

Sufficient mass 

for BERA only EPA 

split or field rep? 

(9 g)

Sufficient mass for 

BERA and HHRA? 

(30 g)

Sufficient mass for 

BERA and HHRA 

EPA split or field 

rep? (60 g) Comments

EPA Preferred Option ‐ Two spatial areas. North (MB18) split <76 mm and ≥76 mm, and South (MB19) split <70 mm and ≥70 mm.

Area 4 North F A4‐MB18‐MU‐05 A4‐MB18 Anodonta Live N 70 17.5 1 9 174.5 <76 all BERA analytes (4.5 g) Yes Yes Yes Yes
Area 4 North F A4‐MB18‐MU‐12 A4‐MB18 Anodonta Live N 74 19.5 <76 all BERA analytes (4.5 g)
Area 4 North F A4‐MB18‐MU‐04 A4‐MB18 Anodonta Live N 75 21 <76 all BERA analytes (4.5 g)
Area 4 North F A4‐MB18‐MU‐15 A4‐MB18 Anodonta Live N 72 19 <76 all BERA analytes (4.5 g)
Area 4 North F A4‐MB18‐MU‐10 A4‐MB18 Anodonta Live N 75 20.5 <76 all BERA analytes (4.5 g)
Area 4 North F A4‐MB18‐MU‐11 A4‐MB18 Anodonta Live N 75 22 <76 all BERA analytes (4.5 g)
Area 4 North F A4‐MB18‐MU‐13 A4‐MB18 Anodonta Live N 67 16.5 <76 all BERA analytes (4.5 g)
Area 4 North F A4‐MB18‐MU‐01 A4‐MB18 Anodonta Live N 71 17.5 <76 all BERA analytes (4.5 g)
Area 4 North F A4‐MB18‐MU‐02 A4‐MB18 Anodonta Live N 75 21 <76 all BERA analytes (4.5 g)
Area 4 North F A4‐MB18‐MU‐07 A4‐MB18 Anodonta Live N 76 22.5 2 6 145.5 ≥76 all BERA analytes (4.5 g) Yes Yes Yes Yes
Area 4 North F A4‐MB18‐MU‐03 A4‐MB18 Anodonta Live N 85 29 ≥76 all BERA analytes (4.5 g)
Area 4 North F A4‐MB18‐MU‐14 A4‐MB18 Anodonta Live N 77 24 ≥76 all BERA analytes (4.5 g)
Area 4 North F A4‐MB18‐MU‐06 A4‐MB18 Anodonta Live N 77 22 ≥76 all BERA analytes (4.5 g)
Area 4 North F A4‐MB18‐MU‐09 A4‐MB18 Anodonta Live N 80 23 ≥76 all BERA analytes (4.5 g)
Area 4 North F A4‐MB18‐MU‐08 A4‐MB18 Anodonta Live N 79 25 ≥76 all BERA analytes (4.5 g)
Area 4 South F A4‐MB19‐MU‐08 A4‐MB19 Anodonta Live N 67 16 3 4 57.5 <70 all BERA analytes (4.5 g) Yes Yes Yes No
Area 4 South F A4‐MB19‐MU‐13 A4‐MB19 Anodonta Live N 65 16.5 <70 all BERA analytes (4.5 g)
Area 4 South F A4‐MB19‐MU‐15 A4‐MB19 Anodonta Live N 62 13.5 <70 all BERA analytes (4.5 g)
Area 4 South F A4‐MB19‐MU‐12 A4‐MB19 Anodonta Live N 55 11.5 <70 all BERA analytes (4.5 g)
Area 4 South F A4‐MB19‐MU‐10 A4‐MB19 Anodonta Live N 69 18 4 3 49.5 <70 all BERA analytes (4.5 g) Yes Yes Yes No
Area 4 South F A4‐MB19‐MU‐14 A4‐MB19 Anodonta Live N 61 14.5 <70 all BERA analytes (4.5 g)
Area 4 South F A4‐MB19‐MU‐03 A4‐MB19 Anodonta Live N 69 17 <70 all BERA analytes (4.5 g)
Area 4 South F A4‐MB19‐MU‐01 A4‐MB19 Anodonta Live N 72 18 5 4 86 ≥70 all BERA analytes (4.5 g) Yes Yes Yes Yes
Area 4 South F A4‐MB19‐MU‐07 A4‐MB19 Anodonta Live N 70 17.5 ≥70 all BERA analytes (4.5 g)
Area 4 South F A4‐MB19‐MU‐04 A4‐MB19 Anodonta Live N 82 27.5 ≥70 all BERA analytes (4.5 g)
Area 4 South F A4‐MB19‐MU‐02 A4‐MB19 Anodonta Live N 78 23 ≥70 all BERA analytes (4.5 g)
Area 4 South F A4‐MB19‐MU‐09 A4‐MB19 Anodonta Live N 71 17 6 4 70.5 ≥70 all BERA analytes (4.5 g) Yes Yes Yes Yes
Area 4 South F A4‐MB19‐MU‐05 A4‐MB19 Anodonta Live N 73 19.5 ≥70 all BERA analytes (4.5 g)
Area 4 South F A4‐MB19‐MU‐11 A4‐MB19 Anodonta Live N 70 16 ≥70 all BERA analytes (4.5 g)
Area 4 South F A4‐MB19‐MU‐06 A4‐MB19 Anodonta Live N 72 18 ≥70 all BERA analytes (4.5 g)



Area 5 Mussels

Area sub area

Spring or 

Fall? (S/F) Organism ID Location ID Species Health

Delayed 

Cooler 

Sample?

Length 

(mm)

Estimate

d Tissue 

Weight 

(g)

Composite 

Number

Number of 

indviduals in 

composite

Sample 

Mass Size Class (mm)

Recommended Analyses

(30 g)

Sufficient mass for BERA and 

HHRA? (30 g)

Sufficient mass for BERA and 

HHRA EPA split or field rep? 

(60 g) Comments
EPA Preferred Option ‐ Two size classes (split in half, ≤59 mm and >59 mm), no spatial subdivision 

A5 F A5‐MB24‐MU‐05 A5‐MB24 Anodonta Live N 55 8 1 7 49.5 ≤59 all HHRA and BERA analytes Yes No
A5 F A5‐MB21‐MU‐10 A5‐MB21 Anodonta Live N 58 9.5 ≤59 all HHRA and BERA analytes
A5 F A5‐MB24‐MU‐07 A5‐MB24 Anodonta Live N 53 7 ≤59 all HHRA and BERA analytes
A5 F A5‐MB24‐MU‐01 A5‐MB24 Anodonta Live N 57 7.5 ≤59 all HHRA and BERA analytes
A5 F A5‐MB21‐MU‐15 A5‐MB21 Anodonta Live N 49 4.5 ≤59 all HHRA and BERA analytes
A5 F A5‐MB23‐MU‐01 A5‐MB23 Anodonta Live N 40 3 ≤59 all HHRA and BERA analytes
A5 F A5‐MB21‐MU‐14 A5‐MB21 Anodonta Live N 59 10 ≤59 all HHRA and BERA analytes
A5 F A5‐MB24‐MU‐03 A5‐MB24 Anodonta Live N 58 11 2 7 59 ≤59 all HHRA and BERA analytes Yes No
A5 F A5‐MB22‐MU‐02 A5‐MB22 Anodonta Live N 59 11 ≤59 all HHRA and BERA analytes
A5 F A5‐MB23‐MU‐02 A5‐MB23 Anodonta Live N 54 2.5 ≤59 all HHRA and BERA analytes
A5 F A5‐MB24‐MU‐02 A5‐MB24 Anodonta Live N 53 7.5 ≤59 all HHRA and BERA analytes
A5 F A5‐MB24‐MU‐06 A5‐MB24 Anodonta Live N 57 9 ≤59 all HHRA and BERA analytes
A5 F A5‐MB21‐MU‐16 A5‐MB21 Anodonta Live N 59 9.5 ≤59 all HHRA and BERA analytes
A5 F A5‐MB24‐MU‐08 A5‐MB24 Anodonta Live N 55 8.5 ≤59 all HHRA and BERA analytes
A5 F A5‐MB21‐MU‐11 A5‐MB21 Anodonta Live N 55 7.5 3 5 42 ≤59 all HHRA and BERA analytes Yes No
A5 F A5‐MB24‐MU‐04 A5‐MB24 Anodonta Live N 52 7.5 ≤59 all HHRA and BERA analytes
A5 F A5‐MB21‐MU‐13 A5‐MB21 Anodonta Live N 54 7.5 ≤59 all HHRA and BERA analytes
A5 F A5‐MB21‐MU‐12 A5‐MB21 Anodonta Live N 59 9.5 ≤59 all HHRA and BERA analytes
A5 F A5‐MB21‐MU‐07 A5‐MB21 Anodonta Live N 59 10 ≤59 all HHRA and BERA analytes
A5 F A5‐MB21‐MU‐03 A5‐MB21 Anodonta Live N 69 16.5 4 6 91 >59 all HHRA and BERA analytes Yes Yes
A5 F A5‐MB22‐MU‐04 A5‐MB22 Anodonta Live N 70 15.5 >59 all HHRA and BERA analytes
A5 F A5‐MB21‐MU‐04 A5‐MB21 Anodonta Live N 64 12.5 >59 all HHRA and BERA analytes
A5 F A5‐MB21‐MU‐05 A5‐MB21 Anodonta Live N 63 11 >59 all HHRA and BERA analytes
A5 F A5‐MB21‐MU‐18 A5‐MB21 Anodonta Live N 73 16.5 >59 all HHRA and BERA analytes
A5 F A5‐MB22‐MU‐06 A5‐MB22 Anodonta Live N 75 19 >59 all HHRA and BERA analytes
A5 F A5‐MB21‐MU‐08 A5‐MB21 Anodonta Live N 62 10.5 5 6 80 >59 all HHRA and BERA analytes Yes Yes
A5 F A5‐MB21‐MU‐02 A5‐MB21 Anodonta Live N 66 12.5 >59 all HHRA and BERA analytes
A5 F A5‐MB24‐MU‐10 A5‐MB24 Anodonta Live N 63 12.5 >59 all HHRA and BERA analytes
A5 F A5‐MB22‐MU‐01 A5‐MB22 Anodonta Live N 61 11 >59 all HHRA and BERA analytes
A5 F A5‐MB22‐MU‐05 A5‐MB22 Anodonta Live N 80 22.5 >59 all HHRA and BERA analytes
A5 F A5‐MB21‐MU‐09 A5‐MB21 Anodonta Live N 62 11 >59 all HHRA and BERA analytes
A5 F A5‐MB21‐MU‐01 A5‐MB21 Anodonta Live N 61 11 6 6 65.5 >59 all HHRA and BERA analytes Yes Yes
A5 F A5‐MB22‐MU‐03 A5‐MB22 Anodonta Live N 71 16 >59 all HHRA and BERA analytes
A5 F A5‐MB21‐MU‐06 A5‐MB21 Anodonta Live N 60 8.5 >59 all HHRA and BERA analytes
A5 F A5‐MB21‐MU‐17 A5‐MB21 Anodonta Live N 73 16.5 >59 all HHRA and BERA analytes
A5 F A5‐MB24‐MU‐09 A5‐MB24 Anodonta Live N 63 13.5 >59 all HHRA and BERA analytes



Area 6 Mussels

Area sub area

Spring or 

Fall? 

(S/F) Organism ID Location ID Species Health

Delayed 

Cooler 

Sample?

Length 

(mm)

Estimated Tissue 

Weight (g)

Composite 

Number

Number of 

indviduals in 

composite

Sample 

Mass Size Class (mm)

Recommended Analyses

(30 g)

Sufficient mass for BERA 

and HHRA? (30 g)

Sufficient mass for BERA 

and HHRA EPA split or field 

rep? (60 g) Comments
EPA Preferred Option ‐ Two size classes (≤40 mm and >40 mm), which also separates beach and dive, and a separate Corbicula composite

A6 beach S A6‐MB01‐MU‐13 A6‐MB01 Anodonta sp. Live N 29 0.7 1 28 30.25 ≤40 all HHRA and BERA analytes Yes No
A6 beach S A6‐MB01‐MU‐17 A6‐MB01 Anodonta sp. Live N 29 1.05 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB07‐MU‐01 A6‐MB07 Anodonta sp. Live N 30 0.8 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB01‐MU‐07 A6‐MB01 Anodonta sp. Live N 35 1.7 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB07‐MU‐05 A6‐MB07 Anodonta sp. Live N 30 1.5 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB03‐MU‐04 A6‐MB03 Anodonta sp. Live N 39 1.5 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB05‐MU‐02 A6‐MB05 Anodonta sp. Live N 33 1 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB01‐MU‐11 A6‐MB01 Anodonta sp. Live N 31 0.9 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB03‐MU‐06 A6‐MB03 Anodonta sp. Live N 32 1 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB05‐MU‐01 A6‐MB05 Anodonta sp. Live N 33 1.2 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB01‐MU‐01 A6‐MB01 Anodonta sp. Live N 35 1.5 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB01‐MU‐04 A6‐MB01 Anodonta sp. Live N 32 1 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB07‐MU‐09 A6‐MB07 Anodonta sp. Live N 29 1.6 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB07‐MU‐06 A6‐MB07 Anodonta sp. Live N 31 1.8 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB08‐MU‐05 A6‐MB08 Anodonta sp. Live N 25 0.5 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB08‐MU‐04 A6‐MB08 Anodonta sp. Live N 31 0.95 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB05‐MU‐04 A6‐MB05 Anodonta sp. Live N 35 1.1 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB08‐MU‐02 A6‐MB08 Anodonta sp. Live Y 30 1 ≤40 all HHRA and BERA analytes Delayed Cooler Sample
A6 beach S A6‐MB01‐MU‐06 A6‐MB01 Anodonta sp. Live N 27 0.5 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB03‐MU‐05 A6‐MB03 Anodonta sp. Live N 40 2 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB09‐MU‐06 A6‐MB09 Anodonta sp. Live N 29 1.05 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB01‐MU‐10 A6‐MB01 Anodonta sp. Live N 27 0.55 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB08‐MU‐03 A6‐MB08 Anodonta sp. Live Y 29 1 ≤40 all HHRA and BERA analytes Delayed Cooler Sample
A6 beach S A6‐MB08‐MU‐07 A6‐MB08 Anodonta sp. Live Y 26 0.65 ≤40 all HHRA and BERA analytes Delayed Cooler Sample
A6 beach S A6‐MB01‐MU‐02 A6‐MB01 Anodonta sp. Live N 29 1 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB01‐MU‐18 A6‐MB01 Anodonta sp. Live N 30 1 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB08‐MU‐01 A6‐MB08 Anodonta sp. Live Y 31 1 ≤40 all HHRA and BERA analytes Delayed Cooler Sample
A6 beach S A6‐MB08‐MU‐06 A6‐MB08 Anodonta sp. Live Y 27 0.7 ≤40 all HHRA and BERA analytes Delayed Cooler Sample
A6 beach S A6‐MB01‐MU‐20 A6‐MB01 Anodonta sp. Live N 32 1.35 2 28 29 ≤40 all HHRA and BERA analytes Probably enough No
A6 beach S A6‐MB09‐MU‐03 A6‐MB09 Anodonta sp. Live N 33 1.5 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB01‐MU‐08 A6‐MB01 Anodonta sp. Live N 30 0.75 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB01‐MU‐19 A6‐MB01 Anodonta sp. Live N 30 0.9 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB01‐MU‐12 A6‐MB01 Anodonta sp. Live N 31 0.8 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB09‐MU‐01 A6‐MB09 Anodonta sp. Live N 33 1 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB09‐MU‐05 A6‐MB09 Anodonta sp. Live N 31 1.25 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB09‐MU‐02 A6‐MB09 Anodonta sp. Live N 32 1.5 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB01‐MU‐21 A6‐MB01 Anodonta sp. Live N 25 0.6 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB07‐MU‐10 A6‐MB07 Anodonta sp. Live N 23 0.65 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB07‐MU‐02 A6‐MB07 Anodonta sp. Live N 28 0.75 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB09‐MU‐04 A6‐MB09 Anodonta sp. Live N 18 1.15 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB07‐MU‐03 A6‐MB07 Anodonta sp. Live N 33 1.2 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB01‐MU‐09 A6‐MB01 Anodonta sp. Live N 29 1.1 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB01‐MU‐14 A6‐MB01 Anodonta sp. Live N 8 0.75 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB03‐MU‐02 A6‐MB03 Anodonta sp. Live N 36 1.5 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB01‐MU‐15 A6‐MB01 Anodonta sp. Live N 29 0.85 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB03‐MU‐01 A6‐MB03 Anodonta sp. Live N 38 1 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB03‐MU‐07 A6‐MB03 Anodonta sp. Live N 32 1 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB07‐MU‐04 A6‐MB07 Anodonta sp. Live N 34 1.65 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB01‐MU‐23 A6‐MB01 Anodonta sp. Live N 30 1.15 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB07‐MU‐08 A6‐MB07 Anodonta sp. Live N 31 1.55 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB05‐MU‐03 A6‐MB05 Anodonta sp. Live N 28 0.45 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB03‐MU‐03 A6‐MB03 Anodonta sp. Live N 35 1.5 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB09‐MU‐07 A6‐MB09 Anodonta sp. Live N 29 1 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB07‐MU‐07 A6‐MB07 Anodonta sp. Live N 27 1.35 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB09‐MU‐09 A6‐MB09 Anodonta sp. Live N 24 0.25 ≤40 all HHRA and BERA analytes
A6 beach S A6‐MB09‐MU‐10 A6‐MB09 Anodonta sp. Live N 25 0.5 ≤40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐07 A6‐MB11 Anodonta Live N 41 3.5 3 13 53 >40 all HHRA and BERA analytes Yes No
A6 dive F A6‐MB11‐MU‐18 A6‐MB11 Anodonta Live N 46 5.5 >40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐01 A6‐MB11 Anodonta Live N 58 11.5 >40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐19 A6‐MB11 Anodonta Live N 49 8.5 >40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐03 A6‐MB11 Anodonta Live N 54 9.5 >40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐09 A6‐MB11 Anodonta Live N 53 8 >40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐11 A6‐MB11 Anodonta Live N 51 6.5 >40 all HHRA and BERA analytes
A6 dive F A6‐MB12‐MU‐03 A6‐MB12 Anodonta Live N 59 10.5 4 6 52.5 >40 all HHRA and BERA analytes Yes No
A6 dive F A6‐MB11‐MU‐02 A6‐MB11 Anodonta Live N 57 10 >40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐21 A6‐MB11 Anodonta Live N 45 4.5 >40 all HHRA and BERA analytes
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A6 dive F A6‐MB12‐MU‐02 A6‐MB12 Anodonta Live N 62 11 >40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐13 A6‐MB11 Anodonta Live N 48 6 >40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐05 A6‐MB11 Anodonta Live N 56 10.5 >40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐15 A6‐MB11 Anodonta Live N 50 6.5 5 12 90.0 >40 all HHRA and BERA analytes Yes Yes
A6 dive F A6‐MB11‐MU‐14 A6‐MB11 Anodonta Live N 52 6.5 >40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐16 A6‐MB11 Anodonta Live N 58 10 >40 all HHRA and BERA analytes
A6 dive F A6‐MB12‐MU‐01 A6‐MB12 Anodonta Live N 64 11 >40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐17 A6‐MB11 Anodonta Live N 46 5.5 >40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐10 A6‐MB11 Anodonta Live N 52 7.5 >40 all HHRA and BERA analytes
A6 dive F A6‐MB12‐MU‐04 A6‐MB12 Anodonta Live N 57 8 >40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐12 A6‐MB11 Anodonta Live N 50 7 >40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐08 A6‐MB11 Anodonta Live N 52 8.5 >40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐04 A6‐MB11 Anodonta Live N 50 6.5 >40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐20 A6‐MB11 Anodonta Live N 46 4.5 >40 all HHRA and BERA analytes
A6 dive F A6‐MB11‐MU‐06 A6‐MB11 Anodonta Live N 55 8.5 >40 all HHRA and BERA analytes

A6 S A6‐MB01‐CL‐01 A6‐MB01 Corbicula fluminea Live N 12 0.25 6 53 48.0 NA all HHRA and BERA analytes Yes No
Includes all live clams individually measured from A6. Dead individuals 
(n=2) excluded.

A6 S A6‐MB02‐CL‐01 A6‐MB02 Corbicula fluminea Live N 13 0.25 NA all HHRA and BERA analytes
A6 S A6‐MB02‐CL‐02 A6‐MB02 Corbicula fluminea Live N 11 0.25 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐01 A6‐MB04 Corbicula fluminea Live N 24 3.11 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐02 A6‐MB04 Corbicula fluminea Live N 22 2.50 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐03 A6‐MB04 Corbicula fluminea Live N 21 2.20 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐04 A6‐MB04 Corbicula fluminea Live N 21 1.95 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐05 A6‐MB04 Corbicula fluminea Live N 15 0.95 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐06 A6‐MB04 Corbicula fluminea Live N 17 1.25 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐07 A6‐MB04 Corbicula fluminea Live N 15 0.90 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐08 A6‐MB04 Corbicula fluminea Live N 15 1.00 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐09 A6‐MB04 Corbicula fluminea Live N 14 0.70 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐10 A6‐MB04 Corbicula fluminea Live N 12 0.55 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐11 A6‐MB04 Corbicula fluminea Live N 15 1.00 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐12 A6‐MB04 Corbicula fluminea Live N 3 0.60 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐13 A6‐MB04 Corbicula fluminea Live N 13 0.60 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐14 A6‐MB04 Corbicula fluminea Live N 15 0.90 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐15 A6‐MB04 Corbicula fluminea Live N 15 0.85 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐16 A6‐MB04 Corbicula fluminea Live N 14 0.75 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐17 A6‐MB04 Corbicula fluminea Live N 14 0.80 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐18 A6‐MB04 Corbicula fluminea Live N 12 0.40 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐19 A6‐MB04 Corbicula fluminea Live N 13 0.50 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐20 A6‐MB04 Corbicula fluminea Live N 14 0.65 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐21 A6‐MB04 Corbicula fluminea Live N 15 0.80 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐22 A6‐MB04 Corbicula fluminea Live N 15 0.85 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐23 A6‐MB04 Corbicula fluminea Live N 13 0.65 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐24 A6‐MB04 Corbicula fluminea Live N 14 0.65 NA all HHRA and BERA analytes
A6 S A6‐MB04‐CL‐25 A6‐MB04 Corbicula fluminea Live N 13 0.45 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐01 A6‐MB05 Corbicula fluminea Live N 20 2.10 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐03 A6‐MB05 Corbicula fluminea Live N 20 1.90 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐04 A6‐MB05 Corbicula fluminea Live N 23 2.45 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐05 A6‐MB05 Corbicula fluminea Live N 17 1.80 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐06 A6‐MB05 Corbicula fluminea Live N 15 1.05 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐07 A6‐MB05 Corbicula fluminea Live N 16 1.15 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐08 A6‐MB05 Corbicula fluminea Live N 16 0.80 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐09 A6‐MB05 Corbicula fluminea Live N 16 1.05 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐10 A6‐MB05 Corbicula fluminea Live N 14 0.65 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐11 A6‐MB05 Corbicula fluminea Live N 14 0.85 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐12 A6‐MB05 Corbicula fluminea Live N 14 0.80 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐13 A6‐MB05 Corbicula fluminea Live N 15 0.95 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐14 A6‐MB05 Corbicula fluminea Live N 12 0.80 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐15 A6‐MB05 Corbicula fluminea Live N 12 0.65 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐16 A6‐MB05 Corbicula fluminea Live N 13 0.65 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐17 A6‐MB05 Corbicula fluminea Live N 13 0.70 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐18 A6‐MB05 Corbicula fluminea Live N 13 0.50 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐19 A6‐MB05 Corbicula fluminea Live N 14 0.65 NA all HHRA and BERA analytes
A6 S A6‐MB05‐CL‐20 A6‐MB05 Corbicula fluminea Live N 13 0.55 NA all HHRA and BERA analytes
A6 S A6‐MB09‐CL‐01 A6‐MB09 Corbicula fluminea Live N 14 0.55 NA all HHRA and BERA analytes
A6 S A6‐MB09‐CL‐02 A6‐MB09 Corbicula fluminea Live N 13 0.50 NA all HHRA and BERA analytes
A6 S A6‐MB09‐CL‐03 A6‐MB09 Corbicula fluminea Live N 12 0.50 NA all HHRA and BERA analytes
A6 S A6‐MB09‐CL‐04 A6‐MB09 Corbicula fluminea Live N 9 0.10 NA all HHRA and BERA analytes
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SR north S SR‐MB09‐MU‐06 SR‐MB09 Western pearlshell Live N 47.20 5.00 1 9 40.15 ≤60 all HHRA and BERA analytes Yes No
SR north F SR‐MB34‐MU‐10 SR‐MB34 Western pearlshell Live N 51.50 6.50 ≤60 all HHRA and BERA analytes
SR north F SR‐MB34‐MU‐02 SR‐MB34 Western pearlshell Live N 44.00 4.25 ≤60 all HHRA and BERA analytes
SR north F SR‐MB38‐MU‐01 SR‐MB38 Western pearlshell Live N 36.90 2.00 ≤60 all HHRA and BERA analytes
SR south S SR‐MB01‐MU‐02 SR‐MB01 Western pearlshell Live N 29.40 1.25 ≤60 all HHRA and BERA analytes
SR north F SR‐MB38‐MU‐02 SR‐MB38 Western pearlshell Live N 45.70 5.50 ≤60 all HHRA and BERA analytes
SR north F SR‐MB34‐MU‐03 SR‐MB34 Western pearlshell Live N 57.50 8.00 ≤60 all HHRA and BERA analytes
SR north S SR‐MB09‐MU‐01 SR‐MB09 Western pearlshell Live N 21.50 0.65 ≤60 all HHRA and BERA analytes
SR north F SR‐MB34‐MU‐01 SR‐MB34 Western pearlshell Live N 48.30 7.00 ≤60 all HHRA and BERA analytes
SR north S SR‐MB09‐MU‐07 SR‐MB09 Western pearlshell Live N 54.10 7.50 2 8 42.85 ≤60 all HHRA and BERA analytes Yes No
SR north S SR‐MB09‐MU‐04 SR‐MB09 Western pearlshell Live N 29.20 1.05 ≤60 all HHRA and BERA analytes
SR north F SR‐MB34‐MU‐12 SR‐MB34 Western pearlshell Live N 57.60 10.00 ≤60 all HHRA and BERA analytes
SR north F SR‐MB34‐MU‐04 SR‐MB34 Western pearlshell Live N 56.60 11.00 ≤60 all HHRA and BERA analytes
SR north F SR‐MB35‐MU‐02 SR‐MB35 Western pearlshell Live N 40.90 3.00 ≤60 all HHRA and BERA analytes
SR north S SR‐MB04‐MU‐01 SR‐MB04 Western pearlshell Live N 46.40 5.05 ≤60 all HHRA and BERA analytes
SR north F SR‐MB41‐MU‐01 SR‐MB41 Western pearlshell Live N 40.50 4.00 ≤60 all HHRA and BERA analytes
SR north F SR‐MB42‐MU‐01 SR‐MB42 Western pearlshell Live N 26.50 1.25 ≤60 all HHRA and BERA analytes
SR north S SR‐MB09‐MU‐05 SR‐MB09 Western pearlshell Live N 44.40 4.25 3 9 32.95 ≤60 all HHRA and BERA analytes Yes No
SR south S SR‐MB01‐MU‐01 SR‐MB01 Western pearlshell Live N 21.50 0.55 ≤60 all HHRA and BERA analytes
SR south S SR‐MB01‐MU‐03 SR‐MB01 Western pearlshell Live N 43.80 4.20 ≤60 all HHRA and BERA analytes
SR north F SR‐MB35‐MU‐01 SR‐MB35 Western pearlshell Live N 42.60 4.00 ≤60 all HHRA and BERA analytes
SR north F SR‐MB36‐MU‐01 SR‐MB36 Western pearlshell Live N 37.60 3.00 ≤60 all HHRA and BERA analytes
SR north S SR‐MB09‐MU‐02 SR‐MB09 Western pearlshell Live N 25.00 0.70 ≤60 all HHRA and BERA analytes
SR north S SR‐MB09‐MU‐03 SR‐MB09 Western pearlshell Live N 28.30 1.15 ≤60 all HHRA and BERA analytes
SR south S SR‐MB01‐MU‐04 SR‐MB01 Western pearlshell Live N 55.00 5.10 ≤60 all HHRA and BERA analytes
SR north F SR‐MB34‐MU‐11 SR‐MB34 Western pearlshell Live N 58.50 10.00 ≤60 all HHRA and BERA analytes
SR north S SR‐MB03‐MU‐01 SR‐MB03 Western pearlshell Live N 74.90 16.00 4 3 53 >60 all HHRA and BERA analytes Yes No
SR north F SR‐MB36‐MU‐02 SR‐MB36 Western pearlshell Live N 68.70 16.00 >60 all HHRA and BERA analytes
SR north F SR‐MB34‐MU‐14 SR‐MB34 Western pearlshell Live N 74.00 21.00 >60 all HHRA and BERA analytes
SR north F SR‐MB34‐MU‐06 SR‐MB34 Western pearlshell Live N 73.50 20.00 5 3 62 >60 all HHRA and BERA analytes Yes Yes
SR north F SR‐MB34‐MU‐07 SR‐MB34 Western pearlshell Live N 74.60 19.50 >60 all HHRA and BERA analytes
SR north F SR‐MB34‐MU‐15 SR‐MB34 Western pearlshell Live N 79.10 22.00 >60 all HHRA and BERA analytes
SR north F SR‐MB34‐MU‐13 SR‐MB34 Western pearlshell Live N 66.50 13.50 6 4 67 >60 all HHRA and BERA analytes Yes Yes
SR north F SR‐MB34‐MU‐09 SR‐MB34 Western pearlshell Live N 73.30 20.00 >60 all HHRA and BERA analytes
SR north F SR‐MB34‐MU‐05 SR‐MB34 Western pearlshell Live N 63.70 14.00 >60 all HHRA and BERA analytes
SR north F SR‐MB34‐MU‐08 SR‐MB34 Western pearlshell Live N 75.50 19.50 >60 all HHRA and BERA analytes
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Kessel Cristy    SPOK

From: McCaig Kris  SPOK
Sent: Thursday, January 12, 2017 9:24 AM
To: Buelow, Laura
Cc: Marilyn Gauthier (Marilyn.Gauthier@ch2m.com); Shaun.Roark@ch2m.com; Stifelman, 

Marc; thayer@srcinc.com; Cerise, Kathryn; Enos Dave    SPOK; Kessel Cristy    SPOK; 
John Toll; Nancy Judd (NancyJ@windwardenv.com); Berit Bergquist 
(BeritB@windwardenv.com); Kate McPeek; Dina Johnson (DLJohnson@ramboll.com)

Subject: RE: Benthic invert memo
Attachments: 01-12-17_Draft Final BMI compositing response to EPA_LBuelow.pdf

Hi Laura, 
 
Please see the attached in response to the memo and your follow up email from January 9. Let us know if you would like 
to discuss. 
 
Thanks, 
 
Kris 
 
Kris McCaig 
Manager, Environment & Public Affairs 
Teck American Incorporated 
Phone: +1.509.623.4501 
Fax: +1.509.922.8767 
Mobile: +1.509.434.8542 
eMail: Kris.McCaig@teck.com 
www.teck.com 

 

From: Buelow, Laura [mailto:Buelow.Laura@epa.gov]  
Sent: Wednesday, December 21, 2016 11:55 AM 
To: McCaig Kris SPOK <Kris.McCaig@teck.com> 
Cc: Marilyn Gauthier (Marilyn.Gauthier@ch2m.com) <Marilyn.Gauthier@ch2m.com>; Shaun.Roark@ch2m.com; 
Stifelman, Marc <Stifelman.Marc@epa.gov>; thayer@srcinc.com; Cerise, Kathryn <Cerise.Kathryn@epa.gov> 
Subject: Benthic invert memo 
 
Kris, 
 
Please see the attached memo describing how we developed the composites for the BMI study. We also have been 
discussing our other 2 action items.  
 
Our initial thought is that the reference locations may be useful for the BERA, however we are still working on a write up 
for that. It won’t be to you until the new year. 
 
For the human health analysis of Corbicula, we believe since we don’t have data to say otherwise, we should err on the 
side of inclusion and analyze the composite for all HH analytes.  
 
Just to let you know my schedule, I will be in through Friday morning and then out of the office until January 4.  
 
Laura Buelow, Ph.D. 
Project Manager 
U.S. Environmental Protection Agency 
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Hanford Project Office 
825 Jadwin Ave., Ste 210 
Richland, WA 99352 
Phone:  509 376‐5466 
Fax:       509 376‐2396 
E‐mail:  buelow.laura@epa.gov 
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TAI Response to EPA’s Comments on Final Compositing Approach 
01-12-17 

EPA reviewed TAI’s draft final compositing plan approach (submitted on October 27, 
2016) for crayfish and mussels collected from the UCR in the spring and fall of 2016. 
EPA’s revised version of the draft final compositing plan was sent to TAI on December 
7, 2016. Upon receipt of the revised plan, TAI prepared a list of questions for EPA for 
clarification of the approach; these questions were discussed in a conference call with 
TAI and EPA on December 12, 2016. At that time, TAI requested a written description 
from EPA on the rationale for its approach, which was received by TAI on December 
21, 2016. A follow up email from EPA was received by TAI on January 9, 2017 
regarding reference locations for the baseline ecological risk assessment (Buelow 
2017). 

This response presents TAI’s comments on EPA’s revised plan and rationale. As 
discussed below, TAI has substantial concerns about the size-based compositing 
approach. Also, as discussed below, TAI remains concerned about how data for 
crayfish components collected from the two reference areas would be used in the 
BERA.  TAI is willing to analyze all crayfish components from these reference areas 
but it does not accede to the representativeness of these data for use in the BERA 
unless EPA provides sound, detailed technical justification for their use, subject to 
TAI’s review and agreement. In addition, TAI provides a recommendation for analysis 
of clams and mussels in Area 6. 

Size-based Compositing Approach 

TAI has three substantive concerns with the size-based compositing approach: 1) the 
approach deviates from the quality assurance project plan (QAPP), 2) it will contribute 
to bias and uncertainty in exposure assessments, and 3) the proposed evaluation of 
size/contaminant correlation is inappropriate. 

Deviation from the QAPP 

EPA’s approach contradicts the previous iteration of the compositing plan (dated July 
22, 2016), which focused on creating composites representing locations within 
sampling areas, consistent with the QAPP. The QAPP states that “six composite 
samples from different locations [italics added] within each sampling area will be 
collected,” with these composites “ideally representing unique locations within each 
sampling area” (see Section B1.1 of the QAPP). EPA’s revised approach selects 
organisms for distribution among composites primarily based on size (crayfish weight 
or mussel length) of the organism rather than by spatial location within a sampling 
area. Analysis by size was not called for in the QAPP, nor does the QAPP include any 
indication that size would be considered as part of the compositing plan beyond 
ensuring that composite samples had sufficient mass (Exponent et al. 2016).  



2 U:\Correspondence\Official\Sent\2017\01-12-17_Draft Final BMI compositing response to EPA_LBuelow.docx 
 

EPA’s memo notes that “the sample collections were not designed to assess the 
size/concentration relationships,” but that size-weighted averages might be used to 
calculate exposure concentrations for humans and wildlife. It is not clear how the size-
weighted averages would be used, given that there is not currently any information 
about size preference for human consumption of mussels or crayfish from the UCR, as 
noted in EPA’s memo. Further, it is unknown whether crayfish weighing more or less 
than 38 grams or mussels measuring more or less than 40, 47, 53, 59, 60, 68, 70, or 76 
millimeters would even be representative of relevant size class preferences should 
such information become available in the future. In the absence of this exposure 
information for size-dependent consumption preferences, the best approach for 
characterizing the exposure media is to estimate the concentration that is most likely 
to be consumed based on what is most likely to be found. This approach for 
characterizing exposure is written into the QAPP, which was designed to incorporate 
all sizes of organisms found. 

Bias and Uncertainty in Exposure Estimates 

The QAPP called for six composite samples for each tissue type in each sampling area 
because EPA and TAI considered six composite samples to be enough for calculating 
the 95th percentile of the uncertainty distribution on the mean (95 UCL). Creating 
composites by size class will increase the variability of the chemical tissue 
concentrations among the analyzed samples within an area (if all six composites for 
mussels or crayfish are used together). The size variability will inflate the uncertainty 
about the mean, so the 95 UCL estimate will be more uncertain and biased high. In 
addition, the samples proposed by EPA are a mix of single organisms and composites. 
If data from all six of the analyzed samples for an area are used together to generate a 
95 UCL, the larger organisms analyzed individually will have a greater influence on 
the mean than they would have if they were a part of composite samples. This also 
would add uncertainty and bias to the 95 UCL estimate for the area. 

Although there is no information to support consumption by different size classes, the 
proposed compositing scheme is also problematic if the data are to be used to estimate 
concentrations for different size classes. As noted above, for mussels, a consistent set 
of size classes has not been applied across the six sample areas and single reference 
area. And, in some cases, EPA proposes compositing based on four different, but 
somewhat overlapping, size classes within the same area (i.e., mussels in areas 1 and 
4). This would hinder the estimation of a concentration for a particular size class. 
There will also not be enough results from composite and/or individual samples in a 
size class to estimate the 95 UCL by size class to the intended level of reliability 
indicated in the QAPP; therefore it would be necessary to use the maximum 
concentration of the composites within a size class to represent an exposure point 
concentration instead of the 95 UCL. Thus, data generated by EPA’s size based 
compositing scheme would contribute to uncertainty in risk estimates, even if size 
based on consumption information were available.  
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Inappropriate Size/contaminant Correlation Evaluation  

In the technical memorandum provided by EPA on December 21, 2016 (Explanation of 
Recommended Benthic Macroinvertebrate Compositing Plan), EPA includes its 
rationale for size class grouping. We have concerns about the utility for the RI/FS of 
EPA’s desire for “information about a correlation between size and contaminant 
concentrations” and the ability of the proposed approach to address this new area of 
inquiry.  

EPA’s compositing approach will not provide useful information about a correlation 
between size and contaminant concentrations in that it would result in composites that 
include widely different amounts of tissue from the different organisms in the 
composite. For example, EPA’s crayfish composite 4 for Area 3 contains a 1 g crayfish 
and a 28 g crayfish (in addition to other organisms). There is not sufficient mass to 
create composites with equal sized homogenates from each crayfish (or mussel) 
contributing to the composite. Hence that sample will be highly influenced by the 
larger individuals in the composite and the composite would not be useful for 
evaluating a relationship between size and contaminant concentration. In the TAI 
compositing proposal, each composite is intended to represent what could be eaten by 
people or wildlife based on what is available for collection in that area, without 
attempting to make inferences about different exposures depending on crayfish or 
mussel size. Thus, for use in the human health and ecological risk assessments, the 
wide variation in sizes within the TAI proposed composites is acceptable. 

EPA’s memorandum cites guidance (USEPA 2000) as supporting rationale for 
compositing by size. However, the guidance is for setting fish advisories, based on the 
presumption that advisories might be specific to particular size classes and a goal of 
comparing composites for a particular species over a wide geographic area. These are 
not the objectives of the current UCR BMI tissue study. In addition, other aspects of 
this guidance are not followed in EPA’s memorandum, as follows:  

 EPA’s guidance for fish advisories states “Ideally, for fish or shellfish, the total 
length (or size) of the smallest individual in any composite sample should be no 
less than 75 percent of the total, length (or size) of the largest individual in the 
composite sample.” 

 EPA’s guidance uses length rather than weight for size class divisions 

 EPA’s guidance recommends that composites should be created using equal 
weights (g) of homogenized tissue from each fish in the composite.  

In summary, the study was not designed to provide useful information about a 
correlation between size and contaminant concentrations, nor will EPA’s compositing 
approach provide useful information about such a correlation. Further, in 
documenting its rationale, EPA has selectively accepted and ignored pieces of a 
guidance document and has applied guidance for a different purpose than what the 
guidance document was written to serve. This undermines the sampling design process 
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that EPA and TAI followed, creates ambiguity about study objectives, and adds 
uncertainty to the data that will be generated by analyzing the composites. 

Reference Area Analyses 

The EPA-approved QAPP states that results from the reference areas are only for use 
in the HHRA. Only the stomach minus carapace component of crayfish needs to be 
analyzed to provide data for the HHRA. EPA’s revised compositing plan also calls for 
analysis of the remainder of the crayfish (i.e., whole body minus stomach and 
carapace). Those data would not be used in the HHRA and so they are unnecessary to 
meet the objectives defined in the QAPP. The BERA work plan states that if there are 
unacceptable risks to aquatic-dependent wildlife based on the dietary model,1 then 
chemical concentrations in the sediment and surface waters will be compared to 
background; a tissue background comparison was not discussed (Parametrix et al. 
2011). EPA is proposing the additional analyses so that the data would be available if 
an evaluation of background using crayfish tissue were to be performed for the BERA 
(Buelow 2017). 

TAI agrees to analyze the whole body minus stomach and carapace for the crayfish 
samples collected from the Sanpoil River and Buffalo Lake.  TAI does not agree that it 
would be appropriate to use Sanpoil River and Buffalo Lake as background areas for 
evaluating ecological risk.  Appropriateness would need to be evaluated prior to using 
these data in the BERA. EPA indicates that reference areas should match the site in all 
aspects except contamination, and should reflect overall environmental conditions that 
can reasonably be expected in the site area (USEPA 1994). Both the Sanpoil River and 
Buffalo Lake have different characteristics than the UCR, specifically related to water 
flow rates and depths, but they also may differ in relation to water quality parameters 
(e.g., temperature) and habitat structure. EPA guidance recommends that a preferable 
reference location would be higher in the drainage system and located as close to the 
site as possible (USEPA 1994).  

Area 6 Mussels and Clams 

EPA’s revised compositing approach includes 5 mussel samples and 1 clam sample for 
Area 6, for a total of 6 composite samples. TAI recommends that 6 mussel samples be 
analyzed rather than 5, so that a sufficient number of composite sample data are 
available for calculation of a mussel-only 95 UCL. Sufficient tissue is available to 
obtain at least 30 g of soft mussel tissue in each of 6 samples. It should be noted that 
clams were not identified as a data need in the QAPP and that TAI has concerns about 
the analysis of a single clam sample, which precludes the calculation of a 95 UCL. If 
this sample is used by EPA for human health risk calculations, TAI will evaluate the 
usefulness of this data point upon review of the HHRA. 

                                                 
1 Background comparisons for unacceptable risk to fish from dietary modeling were not specifically 

discussed in the work plan. 
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Conclusion 

EPA’s revised compositing scheme uses size similarity to assign organisms to 
composites. This deviates from the QAPP and will introduce uncertainty, error and 
bias into the dataset. We have discussed why EPA’s proposed compositing approach 
will not be useful for addressing EPA’s added inquiry about a correlation between size 
and contaminant concentrations. This is a significant technical concern.  TAI is equally 
concerned with the uncertainty that the compositing scheme would add to exposure 
estimates.  

With this compositing plan EPA reversed course and deviated from its approved 
QAPP. Our principal concern is that this type of practice, if unchecked, will 
undermine the rigor, objectivity and defensibility of the RI/FS. 
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This memorandum presents responses to Teck American Inc.’s (TAI) comments on EPA’s suggested 
approach to compositing of the benthic macroinvertebrate (BMI) tissue samples (crayfish and mussels) 
collected for chemical analyses from the Upper Columbia River (UCR) Site in spring and fall of 2016. 
EPA’s suggested approach was detailed in a technical memorandum (Explanation of Recommended 
Benthic Macroinvertebrate Compositing Plan), dated December 21, 2016. TAI’s comments on the 
approach were described in memorandum dated January 12, 2017. The January TAI memorandum 
identified the following general concerns about the EPA’s recommended approach: 

• Size-based compositing of BMI tissue 

• Analysis of crayfish from reference areas  

• Inclusion of clam tissue in Area 6 composites 

Background 
EPA chose to explore approaches to compositing, including size-stratified compositing, after reviewing 
TAI’s draft compositing approach (submitted on October 27, 2016), because it was apparent that the 
handling of BMI size and spatial distribution in composites could affect the outcome of the results, yet 
TAI’s proposed approach had not fully accounted for these factors. In fact, TAI’s proposed compositing 
approach deviated from the QAPP (Exponent 20161) by attaining the targeted six composites per area 
by using multiple field replicates instead of using samples representing six unique sampling locations 
within each area. For mussels, field replicates were included in every sampling area; for crayfish, only in 
Area 4. The QAPP addressed the use of field replicates to evaluate variation of composite samples within 
an area, but they were to be used in addition to the composites created from six unique sampling 
locations (QAPP, Table A-3). 

It would be inappropriate to include field replicates in the calculation of the exposure concentration (as 
95 percent upper confidence limit on the mean [95 UCL]), because field replicates do not represent 
independent samples of the larger population in each area. Including the replicates in the exposure 
calculations would reduce the variability of the composite means for each area, introducing a low bias to 
the exposure point concentration (95 UCL), and underestimating human, fish, and wildlife exposure 
through BMI consumption. Instead of including the field replicates as individual samples in the 95 UCL 

                                                           
1 Cited as TAI 2016a and 2016b in EPA’s memo 



calculation, the mean of the field replicates should be used to represent each collection location. In 
areas where all samples were collected from less than six locations, the sample size for these areas is 
less than six. For mussels in Areas 1 and 4, the sample size would be two; for Area 2, it would be three, 
and for Areas 3 and 5, the sample size would be four. In accordance with the QAPP, the maximum 
measured tissue concentration will be used to estimate exposure where there are two composite 
samples in an area (USEPA 1989).  For the remaining samples with three or more values, the 
recommended value from ProUCL will be used to estimate the exposure point concentration. 

Crayfish collected ranged from 1 gram (g) to 105 g and mussels collected ranged from 1 g to 70 g (field 
weight). The analytical result for a composite sample composed of unequal mass from each individual is 
the mass-weighted average concentration; larger individuals will have proportionately greater influence 
on the analytical result. The QAPP only considered the potential size range of signal crayfish samples 
collected in areas where BMI exposure would be considered in the HHRA (Areas 2, 5, 6). For legal 
collection of this native species the lower bound of the size range is 3.25 inches, and the QAPP suggests 
that signal crayfish will be 3.5 to 4 inches and will be 35 to 40 g wet weight (ww). If the relative size 
range was similar for all species/samples, size-weighting in composite samples would not be a major 
concern. Given the range of sizes actually collected, some consideration of size was considered desirable 
to avoid accidental bias and increased uncertainty.   

EPA recognizes that there were practical and logistical constraints on obtaining the targeted number of 
sample locations, but it is nonetheless important that the compositing approach is technically sound. 
Given the range of individual sizes and the limited spatial representativeness (for mussels), EPA explored 
and proposed the use of size-stratified composite samples that were (except in Area 1) random with 
respect to collection location within areas.  

Responses to TAI Comments 
Responses to TAI comments are provided under the general topics of concern. Paragraph numbers were 
not included in TAI’s January 12, 2017 memorandum, but were added here for organization of 
comments and responses. 

Size-Based Compositing Approach 
TAI listed three concerns with the size-based compositing approach. Each is discussed and addressed 
below. 

1. “Deviation from QAPP” 

TAI Paragraph 1-1: “EPA’s approach contradicts the previous iteration of the compositing plan (dated 
July 22, 2016), which focused on creating composites representing locations within sampling areas, 
consistent with the QAPP. The QAPP states that “six composite samples from different locations [italics 
added] within each sampling area will be collected,” with these composites “ideally representing 
unique locations within each sampling area” (see Section B1.1 of the QAPP). EPA’s revised approach 
selects organisms for distribution among composites primarily based on size (crayfish weight or mussel 
length) of the organism rather than by spatial location within a sampling area. Analysis by size was not 
called for in the QAPP, nor does the QAPP include any indication that size would be considered as part 
of the compositing plan beyond ensuring that composite samples had sufficient mass (Exponent et al. 
2016).” 

Response 1-1: EPA recognizes that the QAPP did not address how variability in size among individual 
crayfish and mussels should be handled in assignment of individuals to composites. The QAPP was also 
not specific as to how the samples collected from each of the six locations or two seasons were to be 
distributed among composites, nor what should be done if all of the samples in an area came from only 
two locations instead of six. 



Assuming a general similarity of size and number individuals at each location within areas, given six 
locations and six composite samples as stated in the QAPP, it would be possible to (1) randomly assign 
individuals to composites, (2) composite individuals together from each location, or (3) evenly distribute 
(spatially) individuals in composites such that each composite contained one individual from each 
location. If spatial variation affects tissue concentration more than size, gender, seasonal variation, or 
other factors, it is likely that the second approach would produce the most variable mean tissue 
concentrations and highest 95 UCL, whereas the third approach would produce the most similar means 
and the lowest 95 UCL. Random assignment to composites would presumably be most appropriate to 
represent BMI consumers. Similar options are available if there are only two locations to be distributed 
among six composite samples. This was not discussed in the QAPP, and therefore needed to be 
considered as the compositing approach was developed. 

As noted above, TAI’s proposed compositing preferentially combined individuals within locations rather 
than among locations, and any composites for which all individuals were from the same location within 
an area were referred to as “field replicates.” This also deviates from the QAPP, in that field replicates 
described in the QAPP were to be in addition to the six composites using samples collected from unique 
locations. As described in the background section, inclusion of field replicates in the 95 UCL estimate will 
bias the estimate low. 

TAI Paragraph 1-2: “EPA’s memo notes that ‘the sample collections were not designed to assess the 
size/concentration relationships,’ but that size-weighted averages might be used to calculate exposure 
concentrations for humans and wildlife. It is not clear how the size-weighted averages would be used, 
given that there is not currently any information about size preference for human consumption of 
mussels or crayfish from the UCR, as noted in EPA’s memo. Further, it is unknown whether crayfish 
weighing more or less than 38 grams or mussels measuring more or less than 40, 47, 53, 59, 60, 68, 70, 
or 76 millimeters would even be representative of relevant size class preferences should such 
information become available in the future. In the absence of this exposure information for size-
dependent consumption preferences, the best approach for characterizing the exposure media is to 
estimate the concentration that is most likely to be consumed based on what is most likely to be found. 
This approach for characterizing exposure is written into the QAPP, which was designed to incorporate 
all sizes of organisms found.” 

Response 1-2. As stated in the background section, because the composite samples will be created using 
unequal masses, the analytical results (metals and other contaminant concentrations) for each 
composite will necessarily be size-weighted averages. Therefore, given the range from 1 g to 105 g and 1 
g to 70 g for crayfish and mussels, respectively, the approach to allocating individuals into composites 
will affect the outcome of the analysis, whether by design or by accident. Other factors, including season 
of collection, species, and spatial variation, could affect the results and should be considered in 
composite assignment, regardless of the extent to which these factors were discussed in the QAPP.  

We acknowledge that the size groups are not based on consumption preferences of humans or wildlife; 
rather they are intended to split the available individuals in each area into approximately equal size 
groupings. The exact break point for size categories was considered less important than getting a 
representative sample of relatively large and small individuals in each area. The results in each case 
should be considered a size-weighted average for the composite, rather than a value representing the 
average of a given size range. While this design may not be ideal, given the limitations on estimating 
UCLs where spatial representativeness is poor, the potential gain in information about the potential for 
size-based differences in concentration was judged to be worth any added complexity that results from 
stratifying by size.  

We agree in principle that the best approach for characterizing the exposure is to “estimate the 
concentration that is most likely to be consumed based on what is most likely to be found.” However, 
we strongly caution against assuming that the specific samples collected in each area accurately 



represent the population of crayfish and mussels that would be found by human or wildlife consumers. 
This is likely less an issue for crayfish, since crayfish were broadly collected in small numbers from many 
locations throughout each area. For mussels, however, it is questionable how accurately the collections 
from only two or three locations accurately represent the area-wide population. That is, the size 
distribution of the sampled mussels may not be representative of the range of sizes present in each 
area. For example, in Area 4 all mussels collected were greater than 10 g (estimated weight), whereas in 
Area 6 nearly all mussels collected were less than 10 g. While there could be some differences in the 
true size distribution in each area, it is more likely that the difference in size distribution of samples 
among areas is the result of sampling error, and that the true size distribution of mussels in each area is 
more similar than suggested by the samples. Similarly, crayfish greater than 85 g were collected in Areas 
2 and 4, but not in any other areas. This is not an indication that crayfish greater than 85 g would not be 
found in the other areas. 

There was insufficient existing information to determine a priori which factors are most likely to be 
associated with differences in concentrations among individuals, or to know what sizes or sample 
locations within each area would best represent crayfish or mussels consumed by humans, fish, and 
wildlife. We generally expect bioaccumulative compounds to be greater in larger, older individuals that 
have been exposed for a longer period of time. Variation in tissue concentrations could also result from 
spatial variation in sediment chemistry (e.g., metals, chlorinated organics, or total organic carbon) within 
each area. Given the lack of existing information, the composites should be created such that they 
provide the most information and best general characterization of potential consumption. 

2. “Bias and Uncertainty in Exposure Estimates” 

TAI Paragraph 2-1: “The QAPP called for six composite samples for each tissue type in each sampling 
area because EPA and TAI considered six composite samples to be enough for calculating the 95th 

percentile of the uncertainty distribution on the mean (95 UCL). Creating composites by size class will 
increase the variability of the chemical tissue concentrations among the analyzed samples within an area 
(if all six composites for mussels or crayfish are used together). The size variability will inflate the 
uncertainty about the mean, so the 95 UCL estimate will be more uncertain and biased high. In addition, 
the samples proposed by EPA are a mix of single organisms and composites. If data from all six of the 
analyzed samples for an area are used together to generate a 95 UCL, the larger organisms analyzed 
individually will have a greater influence on the mean than they would have if they were a part of 
composite samples. This also would add uncertainty and bias to the 95 UCL estimate for the area.” 

Response 2-1: We agree that calculating 95 UCLs for six samples representing two size classes could 
result in a 95 UCL that was biased high relative to a random assignment of the same individuals into six 
samples. We note that this high bias would only occur if there were a size/concentration relationship. 
However, as discussed above, the compositing scheme proposed by TAI would result in field replicates 
for mussels being included in each area to calculate 95 UCLs, which would result in a low bias to the 95 
UCL, regardless of whether or not there was a size/concentration or location/concentration relationship. 

EPA avoided including single-organism samples, but in a few cases it was necessary to obtain six 
samples representing the selected size/location groups.    

TAI Paragraph 2-2: “Although there is no information to support consumption by different size classes, 
the proposed compositing scheme is also problematic if the data are to be used to estimate 
concentrations for different size classes. As noted above, for mussels, a consistent set of size classes has 
not been applied across the six sample areas and single reference area. And, in some cases, EPA 
proposes compositing based on four different, but somewhat overlapping, size classes within the same 
area (i.e., mussels in areas 1 and 4). This would hinder the estimation of a concentration for a particular 
size class. There will also not be enough results from composite and/or individual samples in a size class 
to estimate the 95 UCL by size class to the intended level of reliability indicated in the QAPP; therefore it 
would be necessary to use the maximum concentration of the composites within a size class to 



represent an exposure point concentration instead of the 95 UCL. Thus, data generated by EPA’s size-
based compositing scheme would contribute to uncertainty in risk estimates, even if size based on 
consumption information were available.” 

Response 2-2: As noted above and stated specifically in the EPA’s December 21, 2016, BMI 
Compositing Memo, “because the actual sizes of individuals (e.g., mean) in each size class is variable, 
comparisons of concentrations within or among areas for either size class could be misleading. That is, 
comparisons of concentrations among areas may still need to consider average size of individuals in 
each sample.” The size ranges were never intended to represent a specific size range. The split among 
sizes in each location was an attempt to optimize representation of large and small individuals in the 
samples. Comments on the calculating the 95 UCL and associated uncertainty were addressed in 
Responses 1-1 and 2-1. 

TAI is correct that if there is a correlation between size and metal concentration, the 95 UCL of the 
composite mean metals concentration in each area would be higher using a size-stratified approach (as 
proposed by EPA) than using a random or uniform size approach, but only if other patterns (i.e., spatial 
or seasonal) are relatively unimportant. If there is no relationship between size and concentration, it 
would not matter.  

3. “Inappropriate Size/Contaminant Correlation Evaluation” 

TAI Paragraph 3-1: In the technical memorandum provided by EPA on December 21, 2016 (Explanation 
of Recommended Benthic Macroinvertebrate Compositing Plan), EPA includes its rationale for size class 
grouping. We have concerns about the utility for the RI/FS of EPA’s desire for “information about a 
correlation between size and contaminant concentrations” and the ability of the proposed approach to 
address this new area of inquiry. 

Response 3-1. Concern noted. 

TAI Paragraph 3-2: EPA’s compositing approach will not provide useful information about a correlation 
between size and contaminant concentrations in that it would result in composites that include widely 
different amounts of tissue from the different organisms in the composite. For example, EPA’s crayfish 
composite 4 for Area 3 contains a 1 g crayfish and a 28 g crayfish (in addition to other organisms). 
There is not sufficient mass to create composites with equal sized homogenates from each crayfish (or 
mussel) contributing to the composite. Hence that sample will be highly influenced by the larger 
individuals in the composite and the composite would not be useful for evaluating a relationship 
between size and contaminant concentration. In the TAI compositing proposal, each composite is 
intended to represent what could be eaten by people or wildlife based on what is available for collection 
in that area, without attempting to make inferences about different exposures depending on crayfish or 
mussel size. Thus, for use in the human health and ecological risk assessments, the wide variation in 
sizes within the TAI proposed composites is acceptable. 

Response 3-2: We recognize that the BMI sample collections were not designed to allow calculation of 
a correlation coefficient for size and contaminant concentration, and we also recognize that in some 
cases there may be limited power to detect differences among large and small sizes. The intent of the 
size-stratification is to determine whether there is evidence that some chemicals are at greater or 
lesser concentration in larger or smaller organisms. In Area 3, all but three crayfish were smaller than 
38 g. Despite the range of samples included in the composites, the EPA’s small size crayfish samples in 
Area 3 had mean mass of 13, 15, 14, and 18 g, whereas the large crayfish samples were 48 g (mean of 2 
individuals) and 46 g (single individual). It is likely that substantial size/concentrations relationships 
would be evident using EPA’s approach, especially when considering data across all areas.  

The mean mass of each composite in TAI’s approach was 19, 17, 14, 28, 12, and 18 g. The mean mass of 
crayfish in all areas (including only those selected for inclusion in TAI analyses) is 34 g. In calculating an 
estimate of exposure concentration in Area 3, consideration should be given to whether the small 



average size of crayfish collected in Area 3 is representative of crayfish that would be consumed, on 
average, from this location.  

TAI Paragraph 3-3: EPA’s memorandum cites guidance (USEPA 2000) as supporting rationale for 
compositing by size. However, the guidance is for setting fish advisories, based on the presumption that 
advisories might be specific to particular size classes and a goal of comparing composites for a 
particular species over a wide geographic area. These are not the objectives of the current UCR BMI 
tissue study. In addition, other aspects of this guidance are not followed in EPA’s memorandum, as 
follows: 

• EPA’s guidance for fish advisories states “Ideally, for fish or shellfish, the total length (or size) of 
the smallest individual in any composite sample should be no less than 75 percent of the total, 
length (or size) of the largest individual in the composite sample.” 

• EPA’s guidance uses length rather than weight for size class divisions 

• EPA’s guidance recommends that composites should be created using equal weights (g) of 
homogenized tissue from each fish in the composite. 

Response 3-3: We are familiar with this USEPA (2000) guidance, and recognize that the objectives of the 
BMI sampling are not necessarily consistent with the objectives of the fish contaminant monitoring 
programs. Incidentally, the use of length rather than weight (second bullet above) is hardly relevant to 
this discussion since length and weight are typically strongly correlated. However, if it had been possible 
to predict a priori the size categories of BMI that were present and could be collected in the UCR, we 
would have recommended considering elements of USEPA (2000), particularly the first and third bullets 
above. If these recommendations could have been followed, the resulting data set would be useful for 
making comparisons of concentrations in biota among sampling areas, and developing more robust 
models of size/concentration relationships, which would be more useful in dietary exposure models for 
BMI consumers whose size preferences are understood. 

TAI Paragraph 3-4: In summary, the study was not designed to provide useful information about a 
correlation between size and contaminant concentrations, nor will EPA’s compositing approach 
provide useful information about such a correlation. Further, in documenting its rationale, EPA has 
selectively accepted and ignored pieces of a guidance document and has applied guidance for a 
different purpose than what the guidance document was written to serve. This undermines the 
sampling design process 

Response 3-4: As discussed in multiple response above, we do not agree that EPA’s size-stratified 
compositing approach will not be informative about potential correlations of size and concentration. We 
recognize that the study design limits the strength of the comparison. The statement in the EPA BMI 
Compositing Memo EPA was “EPA (2000) guidance on compositing samples for chemical analyses, which 
is used to establish fish consumption advisories, recommends against having large size discrepancies of 
individuals within composites.” Clearly, TAI recognizes the shortcomings of having a large size range 
within composites, given the statement in TAI Paragraph 3-2 above.  

Reference Area Analyses 
TAI: The EPA-approved QAPP states that results from the reference areas are only for use in the HHRA. 
Only the stomach minus carapace component of crayfish needs to be analyzed to provide data for the 
HHRA. EPA’s revised compositing plan also calls for analysis of the remainder of the crayfish (i.e., 
whole body minus stomach and carapace). Those data would not be used in the HHRA and so they are 
unnecessary to meet the objectives defined in the QAPP. The BERA work plan states that if there are 
unacceptable risks to aquatic-dependent wildlife based on the dietary model,1 then chemical 
concentrations in the sediment and surface waters will be compared to background; a tissue 
background comparison was not discussed (Parametrix et al. 2011). EPA is proposing the additional 



analyses so that the data would be available if an evaluation of background using crayfish tissue were 
to be performed for the BERA (Buelow 2017). 

TAI agrees to analyze the whole body minus stomach and carapace for the crayfish samples collected 
from the Sanpoil River and Buffalo Lake. TAI does not agree that it would be appropriate to use Sanpoil 
River and Buffalo Lake as background areas for evaluating ecological risk. Appropriateness would need 
to be evaluated prior to using these data in the BERA. EPA indicates that reference areas should match 
the site in all aspects except contamination, and should reflect overall environmental conditions that 
can reasonably be expected in the site area (USEPA 1994). Both the Sanpoil River and Buffalo Lake have 
different characteristics than the UCR, specifically related to water flow rates and depths, but they also 
may differ in relation to water quality parameters (e.g., temperature) and habitat structure. EPA 
guidance recommends that a preferable reference location would be higher in the drainage system and 
located as close to the site as possible (USEPA 1994). 

Response:  This is acceptable to EPA  

Clams (Corbicula) in Area 6 
TAI: “EPA’s revised compositing approach includes 5 mussel samples and 1 clam sample for Area 6, for a 
total of 6 composite samples. TAI recommends that 6 mussel samples be analyzed rather than 5, so that 
a sufficient number of composite sample data are available for calculation of a mussel-only 95 UCL. 
Sufficient tissue is available to obtain at least 30 g of soft mussel tissue in each of 6 samples. It should be 
noted that clams were not identified as a data need in the QAPP and that TAI has concerns about the 
analysis of a single clam sample, which precludes the calculation of a 95 UCL. If this sample is used by 
EPA for human health risk calculations, TAI will evaluate the usefulness of this data point upon review of 
the HHRA.” 

Response: The TAI-proposed composites of mussels in Area 6 include two composites collected in 
spring, which consist of many small mussels less than 2 g each (except for two larger mussels from fall 
locations MB11 and MB12, which were 11.5 and 8 g respectively). Composites 3 through 6 are 
composed entirely of larger mussels from MB11 and MB12, which appear to be essentially the same 
location. The validity of a 95 UCL calculated from these six samples as representative of mussels 
throughout Area 6 is highly questionable. 

The EPA-proposed composites also grouped the small (≤40 millimeter [mm]) and large (>40 mm) 
mussels, but into five composites, with a sixth proposed composite made up of Corbicula. A simple 
approach of using a 95 UCL would be no more valid for these samples than for those proposed by TAI, 
but the EPA approach makes a clean break between small and large sizes, and randomly assigns mussels 
to composites based on location.  
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February 10, 2017 

File No.: 01-773180-000 

Dr. Laura Buelow 
Project Manager, Hanford Project Office 
U.S. Environmental Protection Agency, Region 10 
825 Jadwin Avenue, Suite 210 
Richland, WA 99352 

VIA ELECTRONIC MAIL ONLY 

Subject: Upper Columbia River Remedial Investigation and Feasibility Study (UCR RI/FS) – 
Benthic Macroinvertebrate Tissue Study Sample Compositing Plan 

Dear Dr. Buelow: 

The final EPA-approved BMI study QAPP Addendum specified that Teck American 
Incorporated (TAI) would develop the specific compositing plan for crayfish and mussels in 
consultation with EPA, TAI worked diligently with EPA over the course of several months to do 
just that. Specifically, the draft BMI compositing plan submitted for EPA’s review on October 
27, 2016 was developed based on EPA’s interim compositing plan dated July 22, 2016.  

EPA has changed course on the compositing approach, as reflected in its technical memorandum 
dated December 21, 2016. TAI responded with our technical concerns about EPA’s new 
approach in our memorandum dated January 21, 2017.  We received EPA’s response to that 
memorandum dated January 26, 2017. Notwithstanding EPA’s January 26, 2017 response, we 
continue to have concerns that EPA’s new approach will compromise the study DQOs and 
unnecessarily increase uncertainty in EPC estimates. The purpose of this response is to reply to 
EPA’s January 26, 2017 response, document our ongoing concerns, and urge that EPA re-
consider these concerns. 

Issue 1: EPA incorrectly states that the October 27, 2016 compositing approach, which 
reflected TAI’s consultation with EPA, deviates from the QAPP.  
EPA Comment, p. 1, 1st paragraph of Background Section: “TAI’s proposed compositing 
approach deviated from the QAPP (Exponent 2016) by attaining the targeted six composites per 
area by using multiple field replicates instead of using samples representing six unique sampling 
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locations within each area. For mussels, field replicates were included in every sampling area; 
for crayfish, only in Area 4. The QAPP addressed the use of field replicates to evaluate variation 
of composite samples within an area, but they were to be used in addition to the composites 
created from six unique sampling locations.” 

TAI Objection:  EPA’s assertion that TAI’s compositing approach deviated from the QAPP is 
incorrect. The QAPP did not require that samples be collected from unique locations, although 
that was a target. As described in the field sampling plan (FSP) for mussel collection, after 
reconnaissance of the entire shoreline area of the site, an extensive search of 12 of the most 
promising different beach locations within each sampling area was conducted in an attempt to 
collect mussels from different areas. For crayfish, traps were placed throughout each area for a 
total of at least 90 trap nights in each area.  As stated in the FSP regarding mussel sampling: 
“…ideally each composite sample will be collected from a separate beach area, although this 
may change depending on the availability of mussels in the sampling area.” EPA field oversight 
provided confirmation that the effort was sufficient per the QAPP for each area. In some areas, 
the target of collecting samples from six unique locations was simply not achievable due to 
limited occurrence of mussels, despite meeting EPA’s required level of effort.  

In cases where the target of six different locations was not met, samples collected from the same 
beach were identified in the October 2016 compositing plan as both independent samples from 
the population of mussels available for people or wildlife to consume, and as samples that could 
be used for the purpose of evaluating variability among organisms at the same location. While 
these samples have been identified as “field replicates” in compositing spreadsheets, they should 
be considered independent samples that are representative of what is most likely to be found by 
consumers because of the extensive sampling effort that thoroughly covered the shoreline within 
each of the sampling areas. EPA has previously agreed that multiple samples could be 
composited from the same beach and yet not considered field replicates as stated in its July 22, 
2016 interim compositing plan: “EPA would like to clarify that field replicates are not required 
and were only expected (potentially) as additional samples of similar tissues from the same 
beach. Replicates are not needed if multiple samples are already proposed from tissues collected 
at the same beach – in which case the samples can be used to infer variability among organisms 
at the same location.”  
The QAPP did not specify how the samples collected within each area would be composited, but 
instead stated that the approach would be determined in consultation with EPA based on a 
number of considerations: “The specific compositing plan for crayfish (i.e., which specific 
samples will go into which composite) will be determined in consultation with EPA following the 
completion of sampling and will be determined based on the number of crayfish collected, their 
size (i.e., sample mass available for analysis), and locations where they were collected. The 
specific compositing plan for mussels will also be determined in consultation with EPA, and will 
be based on the number of mussels collected, the specific sampling locations (within the 
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sampling areas) where they were collected, and the elevations at which they were collected.” 
Details of the compositing plan, particularly those related to spatial representativeness of the 
composites, were not specified in the QAPP beyond the general considerations mentioned in the 
text quoted above. Therefore, TAI’s recommended approach, developed in consultation with 
EPA, does not reflect a deviation from the QAPP. 

In summary, we strenuously object to EPA’s assertion that the October 27, 2016 draft plan 
deviates from the QAPP because it is inaccurate.  

Issue 2:  EPA is incorrect that the mussel sample collection effort, which was overseen by 
EPA, was not representative. 
EPA comments (pp. 3-4, Response to 1-2): “We agree in principle that the best approach for 
characterizing the exposure is to “estimate the concentration that is most likely to be consumed 
based on what is most likely to be found.” However, we strongly caution against assuming that 
the specific samples collected in each area accurately represent the population of crayfish and 
mussels that would be found by human or wildlife consumers. This is likely less an issue for 
crayfish, since crayfish were broadly collected in small numbers from many locations throughout 
each area. For mussels, however, it is questionable how accurately the collections from only two 
or three locations accurately represent the area-wide population...While there could be some 
differences in the true size distribution in each area, it is more likely that the difference in size 
distribution of samples among areas is the result of sampling error and that the true size 
distribution of mussels in each area is more similar than suggested by the samples.” EPA also 
refers to the “limited spatial representativeness” for mussels on the second page of its response 
memorandum.  

TAI Objection: The mussel sampling effort did not result in a limited spatial representation of 
the population that would likely be found by human or wildlife consumers on the UCR beaches. 
An extensive sampling level of effort throughout each of the areas to collect mussels during two 
different seasons was conducted with EPA agreement and under its oversight. There is no valid 
reason to doubt that the organisms that were collected represent the distribution of organisms 
available for people or wildlife to consume. For example, beach sampling for mussels was 
conducted based on an on-water reconnaissance of the entire shoreline of each sampling area, 
followed by detailed searches conducted at 12 beaches in each area during each event. Because 
of this site-wide effort and the collection of every mussel that was encountered on all of the 
beaches surveyed, EPA’s assertion that the samples collected are not representative of the 
distribution of mussel populations accessible to people or wildlife along the shoreline at the time 
of sampling is demonstrably wrong. EPA’s current speculation that sampling error resulted in a 
misrepresentation of the size distribution of mussels is insupportable. 
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Issue 3:  EPA’s new, size-based compositing approach is not based on actual consumption 
practices and would increase uncertainty in the EPC calculations 
TAI has substantial concerns that EPA’s proposed compositing approach and EPC calculation 
methods will compromise the study DQOs. Step 2 of the DQOs states: “Consistent with EPA's 
level of effort technical memorandum (USEPA 2013), the primary goal of this study is to collect 
data to delineate and characterize the levels of chemicals in tissues of representative mussel and 
crayfish taxa from the Site. The data will be used in the evaluation of potential risk to humans 
and aquatic-dependent, invertivorous wildlife.” This is consistent with EPA’s statement in its 
January 26, 2017 memo that the “composites should be created such that they provide the most 
information and best general characterization of potential consumption.” 

EPA’s proposed approach for compositing does not accomplish the goal of delineating and 
characterizing representative tissue concentrations that might be consumed. Rather, the size-
stratified compositing scheme artificially segregates the collected tissue into arbitrary size 
classes, the creation of which were not informed by human or wildlife consumption practices and 
are highly unlikely to reflect the reality of such practices. While EPA’s January 26, 2017 memo 
acknowledges that EPA’s size-stratified compositing scheme can result in high bias, which is 
unacceptable in and of itself, EPA also fails to acknowledge that using size-stratified samples 
will increase uncertainty in the resulting EPC estimates. That is seriously problematic because 
the primary goal of the study – to delineate and characterize representative tissue concentrations 
- would be compromised.  

At this late juncture after sampling is completed, EPA is introducing an unplanned study 
objective of exploring size-concentration relationships at the expense of the existing approved 
study DQOs. In contrast, the compositing approach developed by TAI in consultation with EPA 
is aligned with the intended use of the data as specified by the DQO process to characterize 
chemical concentrations in mussel and crayfish tissue consumed by humans and wildlife.  

In addition, EPA’s January 26, 2017 memo states that samples from the same location should be 
considered only as replicates and averaged, and these location means should be used to estimate 
the EPC. In the case of Area 1, this approach will result in significant loss of information and 
bias in the EPC estimate. EPA’s size-based stratification compositing scheme results in mussel 
composites being aggregated into two discrete locations for Area 1. Following EPA’s location 
averaging approach, the EPC for Area 1 would be the maximum of the two location means. 
Depending on which mean represents the maximum, samples collected and analyzed from one of 
the two locations (either a beach or a dive site) would not be part of the calculation of an Area 1 
EPC even though they represent what was found using an aggressive reconnaissance of the entire 
shoreline and twelve beach surveys or a combination of underwater camera reconnaissance and 
diving. This means that, at a minimum, 32.5%, and potentially as much as 62.5% of the mussels 
collected from Area 1 would not be considered in the EPC estimate for Area 1.   
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The effect of using EPA’s proposed approach for compositing and calculation of EPCs, rather 
than the approach developed by TAI in consultation with EPA, is that the area EPCs will be less 
robust. 

We look forward to resolving these issues as soon as possible and moving forward with analysis 
of the samples collected during the 2016 field sampling efforts. Should you have any questions 
please give me a call at 509-623-4501.   

Sincerely, 
Teck American Incorporated 

 

Kris R. McCaig 
Manager, Environment and Public Affairs 

cc: Dave Enos, Teck American Incorporated 
 Cristy Kessel, Teck American Incorporated 

Dr. John Toll, Windward Environmental LLC 
 Dina Johnson, Ramboll Environ 
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EPA’s response to Teck dated 3/10/17  



 

 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 10 
HANFORD/INL PROJECT OFFICE 

825 Jadwin Avenue, Suite 210 
Richland, Washington 99352 

 

 

 

 
March 10, 2017 

 

Kris McCaig 

Project Manager 

Teck American Incorporated 

501 North Riverpoint Boulevard, Suite 300  

Spokane, Washington 99202 

 

RE: Benthic Macroinvertebrate Compositing Plan 

 

Dear Ms. McCaig, 

 

Attached are EPA’s responses regarding the approach to compositing benthic macroinvertebrate (BMI) 

tissue samples (crayfish and mussels) collected for chemical analyses from the Upper Columbia River 

(UCR) Site in spring and fall of 2016.  EPA continues to believe that a compositing plan which includes 

size stratification will reduce uncertainty and it will produce useful information about potential 

differences among sizes of BMI. EPA acknowledges that an interim plan was agreed to based on spring 

sampling to guide collection of fall sampling. However, when information comes to light that causes us 

to reexamine the overall sample collection and, as a result, an opportunity arises to revise the plan to 

allow for the best interpretation of results, it is prudent to make such a revision. 

If TAI chooses to pursue its proposed approach to compositing, instead of adopting that proposed by 

EPA, TAI should be aware that EPA may not accept combining all results for each area into a single 

EPC, and that there may be a greater likelihood that additional sampling will need to be conducted if the 

results of the analyses show evidence of potentially important differences among locations within areas 

or among composites composed of organisms with different size distributions. 

 

 

      Sincerely,  

 
      Laura C. Buelow 

      Project Manager 

 

 

cc: Dan Audet, U.S. Department of Interior (electronic) 

 Patti Bailey, Confederated Tribes of the Colville Reservation (electronic) 

 Randy Connolly, Spokane Tribe of Indians (electronic) 

 John Roland, Washington Department of Ecology (electronic) 



Response to February 10, 2017, TAI Comments on 
EPA Recommended Compositing Approach for 
Benthic Macroinvertebrate Tissue - DRAFT 

PREPARED FOR: Laura Buelow/EPA 
Marc Stifelman/EPA 

 

PREPARED BY: Shaun Roark/CH2M 
 

DATE: March 9, 2017 

DOCUMENT CONTROL 
NUMBER: 

0083-02005 

 

This memorandum is the fifth in a series of communications between EPA and Teck American Inc. (TAI) 
regarding the approach to compositing benthic macroinvertebrate (BMI) tissue samples (crayfish and 
mussels) collected for chemical analyses from the Upper Columbia River (UCR) Site in spring and fall of 
2016.  

This memorandum presents brief responses to TAI’s February 10, 2017 comments on EPA’s January 26, 
2017 memorandum, in which EPA responded to TAI’s January 12, 2017 comments on EPA’s suggested 
approach to compositing. EPA’s suggested approach was detailed in a technical memorandum 
(Explanation of Recommended Benthic Macroinvertebrate Compositing Plan), dated December 21, 
2016.  

Background 
As discussed in EPA’s January 26, 2017 responses, EPA chose to explore approaches to compositing, 
including size-stratified compositing, after reviewing TAI’s draft compositing approach (submitted on 
October 27, 2016), out of concern that BMI size and spatial distribution in composites could affect the 
outcome of the results. The size distribution of samples collected was much broader than had been 
expected when the QAPP (Exponent 20161) was developed, and, for mussels, the spatial distribution 
was less than had been targeted. It is appropriate to consider these factors in developing composites. 

TAI’s proposed compositing approach attained the targeted six composites per area by incorporating 
multiple field replicates instead of using samples representing six unique sampling locations within each 
area. The inclusion of field replicates in the calculation of the exposure concentration (as 95 percent 
upper confidence limit on the mean [95 UCL]) may lead to downward bias because field replicates do 
not represent independent samples of the larger population in each area. This could potentially 
underestimate human, fish, and wildlife exposure through BMI consumption. Instead of including the 
field replicates as individual samples in the 95 UCL calculation, the mean of the field replicates should be 
used to represent each collection location. In areas where all samples were collected from less than six 
locations, the sample size for these areas is less than six. For mussels in Areas 1 and 4, the sample size 
would be two; for Area 2, it would be three, and for Areas 3 and 5, the sample size would be four. In 
accordance with the QAPP, the maximum measured tissue concentration will be used to estimate 
exposure where there are two composite samples in an area (USEPA 1989).  For the remaining samples 

                                                            
1 Cited as TAI 2016a and 2016b in EPA’s memo 



with three or more values, the recommended value from ProUCL should be used to estimate the 
exposure point concentration. 

Responses to TAI Comments 
TAI objections to three overarching issues were identified in TAI’s February 10, 2017 memo. EPA’s 
responses to each issue are detailed in the sections that follow.  

“EPA incorrectly states that the October 27, 2016 compositing approach, which 
reflected TAI’s consultation with EPA, deviates from the QAPP.” 
EPA Response: EPA recognizes TAI’s effort to collect mussels from as many locations as practicable and 
does not consider TAI’s lack of success collecting mussels from six locations a deviation from the QAPP. 
The QAPP deviation referred to in EPA’s January 26, 2017 memorandum is specifically related to TAI’s 
proposed inclusion of field replicates in the 95 UCL exposure point calculation for the sampling areas.   

EPA recognizes that neither the large disparity of organism size nor the potential to have many spatial 
replicates with few unique locations were considered when the QAPP was developed. EPA disagrees 
with the inclusion of spatial replicates as independent samples for estimating the 95 UCL for each area 
on the basis that doing so is statistically inappropriate. EPA continues to assert that size-stratified 
compositing approach would be informative and would not have more uncertainty than the TAI’s 
October 27, 2016 recommended approach.   

Issue 2: “EPA is incorrect that the mussel sample collection effort, which was 
overseen by EPA, was not representative.” 
EPA Response: A comparison of the size distributions of mussels collected within and among the six 
areas is suggests that the sample size distributions collected may not fully represent the distribution of 
sizes that could be collected or consumed by humans or wildlife over the course of multiple years. For 
example, in Area 4, only larger mussels were collected. It is unlikely that smaller sized mussels would 
never be found in Area 4, given that larger individuals of the same species are abundant. Therefore, it is 
not unreasonable to consider that mussel consumption in Area 4 would include some smaller 
individuals. In addition, collections from Areas 1, 2, 3, and 6 have an abundance of small spring-collected 
mussels; these small sizes are absent from collections from Areas 4 and 5. Fall samples (dive collections) 
rarely include the smaller-sized mussels. Small mussels are typically more abundant from the spring 
(non-dive) samples. In many cases, large mussels are absent from spring (non-dive) collections. This 
suggests a method bias. Within Area 6, all fall samples (which are all dive-collected) are larger than all 
spring (non-dive) samples.  

Issue 3: “EPA’s new, size-based compositing approach is not based on actual 
consumption practices and would increase uncertainty in the EPC calculations.” 
EPA Response: EPA has concluded that a size-stratified approach will accomplish the study goals without 
increasing uncertainty relative to TAI’s proposed approach and will provide usable information about 
potential differences among sizes of BMI. There was a wide range of sizes of crayfish and mussels 
collected and there was inconsistency of sizes collected with different methods, between seasons, and 
among sampling areas. Therefore, given the current lack of information about sizes of mussels and 
crayfish consumed by wildlife and humans, a size-stratified compositing approach is appropriate 
because it will allow inference about whether size matters in estimating exposure to consumers of 
crayfish and mussels.  



EPA is remains concerned that the compositing scheme proposed by TAI would result in field replicates 
for mussels being included in each area to calculate 95 UCLs, which may result in a low bias to the 95 
UCL, regardless of whether or not there was a size/concentration or location/concentration relationship.   

With regard to Area 1 samples, TAI’s comment points to the difficulty making inference about the entire 
population at Area 1, given the available samples (i.e., the lack of representativeness of the samples 
given the variable size and limited spatial distribution). TAI’s comment describes EPA’s proposed 
approach, but we note that, like EPA, TAI had proposed to aggregate mussels at Area 1 into samples 
from the same two discrete locations. In fact, TAI had proposed a pair of size-stratified samples from A1-
MB05, which were nearly identical to EPA’s proposed size-stratified composites. TAI proposed four non-
size-stratified field replicates from A1-MB43, whereas EPA had proposed stratifying by size the four 
replicates from A1-MB43 into two small-size and two large-size composites.  
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March 23, 2017 

File No.: 01-773180-000 

Dr. Laura Buelow 
Project Manager, Hanford Project Office 
U.S. Environmental Protection Agency, Region 10 
825 Jadwin Avenue, Suite 210 
Richland, WA 99352 

VIA ELECTRONIC MAIL ONLY 

Subject: Upper Columbia River Remedial Investigation and Feasibility Study (UCR RI/FS) – 
Benthic Macroinvertebrate Tissue Study Sample Compositing Plan 

Dear Dr. Buelow: 

Thank you for your letter dated March 10, 2017 with the attached responses regarding the 
approach to compositing benthic macroinvertebrate (BMI) tissue samples (crayfish and mussels) 
collected for chemical analyses from the Upper Columbia River (UCR) Site in spring and fall of 
2016. This letter is to inform you that Teck American Incorporated (TAI) has decided to 
implement the October 27, 2016 compositing plan we developed in consultation with EPA and 
based on EPA’s interim compositing plan dated July 22, 2016, instead of adopting that proposed 
by EPA in December 2016.  

In addition, TAI would like to provide brief but important responses to assertions made in the 
attachment to your March 10, 2017 letter. We regret the protracted nature of this final 
composting plan discussion as our intention throughout the process has been to carry through the 
sampling and compositing plan we worked collaboratively with EPA and its consultants on since 
the approval of the quality assurance project plan (QAPP) in April 2016, and completion of the 
second sampling effort in fall 2016. We hesitate to further prolong this recent discussion, but we 
feel the need to challenge some of EPA’s assertions for the record. Please find below quotations 
from EPA’s memorandum followed by our response. These are organized by “Background” and 
“Response to TAI Comments” consistent with EPA’s memorandum. 
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Background 
“The size distribution of samples collected was much broader than had been expected when 
the QAPP (Exponent 20161) was developed, and, for mussels, the spatial distribution was less 
than had been targeted. It is appropriate to consider these factors in developing composites.” 

There was no discussion of expectations of size ranges for either crayfish or mussels in the 
original QAPP, nor was this discussed during planning meetings as a concern or consideration 
for inclusion in the QAPP. The QAPP did include an estimated size based on unpublished United 
States Fish and Wildlife Service data to determine how many organisms would need to be 
collected to obtain sufficient mass for chemical analyses. For mussels, neither TAI nor EPA team 
members brought forth information on expected size for inclusion in the QAPP. The EPA-
approved QAPP Addendum assumed a 5 g weight per mussel as a conservative estimate for the 
number needed to obtain sufficient mass because we did not want to have to send divers down 
more than was necessary. 

At the time the QAPP Addendum for fall sampling was approved, all parties had access to 
information about the average and range of organism sizes from the spring sampling. This 
information could have been used to establish size distribution expectations for the fall sampling 
effort, but EPA did not choose to establish these expectations. Therefore, EPA’s statement that 
the size distribution of samples collected was much broader than had been expected when the 
QAPP was developed is incorrect. 

The table below presents data on the sizes of crayfish and mussels collected during both the 
spring and fall sampling (excluding dead organisms): 

Organism Season 

Average 
Length 
(mm) 

Length 
Range  
(mm) 

Average 
Weight  

(g) 

Weight 
Range 

(g) Count 

Crayfish (both species) spring 85.2 ± 20.2  35 – 122 28.6 ± 18 1 - 75 112 

Crayfish (both species) Fall 83.4 ± 22.8 32 – 129 35.6 ± 26 1 - 105 86 

Mussels (Anodonta) Spring 45.5 ± 20.8 8 – 92 13.3  ± 16.7 0.5 - 70 131 

Mussels (Anodonta) Fall 62.9 ± 10.7 40 – 93 26.2 ± 12.5 5 - 65 133 

 
The size ranges for crayfish were similar in both spring and fall. For mussels, a larger range of 
sizes was collected in spring than in fall (i.e., organisms collected in spring ranged from 8 to 92 
mm, whereas in fall all organisms were ≥40 mm). 

Mussels collected in the fall were on the larger end of the size range compared to those collected 
in the spring. Fall sampling was conducted using different methods than spring sampling (divers 
were deployed in the fall). If there was concern that the EPA divers did not collect small mussels 

                                                           
1 Cited as TAI 2016a and 2016b in EPA’s memo 
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during the sampling program, EPA should have directed the divers to look for smaller organisms. 
It did not, suggesting that EPA was comfortable with the fact that the fall sampling tended to 
yield organisms toward the larger end of the size range of mussels gathered in the spring. One 
can speculate that the divers, who were given mass targets, might have tended to collect larger 
mussels because they would be easier to see and collect in a timely manner. 

“TAI’s proposed compositing approach attained the targeted six composites per area by 
incorporating multiple field replicates instead of using samples representing six unique 
sampling locations within each area.” 
We continue to disagree with the characterization of these samples as field replicates, as mussels 
were collected where people and wildlife could collect them, consistent with the QAPP data 
quality objectives (as discussed in our previous memos). TAI initially had concerns about diving 
for mussel collection, particularly given potential safety issues. EPA continued to promote this 
approach and was in full consultation during the selection of the dive sites, even though there 
were often only one or two locations identified per sampling area (Areas 1,2, and 4).  

Response to TAI comments 
“The QAPP deviation referred to in EPA’s January 26, 2017 memorandum is specifically 
related to TAI’s proposed inclusion of field replicates in the 95 UCL exposure point 
calculation for the sampling areas.” 
As discussed in TAI’s memo to EPA dated February 10, 2017, the proposed inclusion of all 
composite samples from each sampling area into the 95 UCL exposure point calculation for that 
area is not a deviation from the QAPP. Field replicates were not defined in the QAPP and TAI 
disagrees that these samples are necessarily field replicates. Therefore, the proposal to include 
these as independent samples in the exposure point calculations is not a deviation from the 
QAPP.  

“For example, in Area 4, only larger mussels were collected. It is unlikely that smaller sized 
mussels would never be found in Area 4, given that larger individuals of the same species are 
abundant. Therefore, it is not unreasonable to consider that mussel consumption in Area 4 
would include some smaller individuals.”  

“Small mussels are typically more abundant from the spring (non-dive) samples. In many 
cases, large mussels are absent from spring (non-dive) collections. This suggests a method 
bias.” 

“With regard to Area 1 samples, TAI’s comment points to the difficulty making inference 
about the entire population at Area 1, given the available samples (i.e., the lack of 
representativeness of the samples given the variable size and limited spatial distribution).” 
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Because the sampling design was not intended to answer questions about size distribution of 
organisms, the data from the BMI study do not support the broad conclusions presented by EPA 
about the likelihood of finding different sized mussels in different areas and over different 
seasons. EPA’s statements regarding lack of representativeness of the organism sizes collected 
during sampling imply that the goal of the BMI study was to answer questions about relative 
abundance of different sized mussels throughout the entire system (i.e. in all deep, shallow, and 
draw-down areas). However, the goal of the BMI study was to characterize potential exposures 
for the human health and baseline ecological risk assessment. As discussed in our February 10, 
2017 letter, the extensive sampling effort that thoroughly covered the shoreline within each of 
the sampling areas resulted in collection of mussel samples that are representative of what is 
most likely to be found by consumers, thereby supporting the overall goal of the BMI study. 

“EPA continues to assert that size-stratified compositing approach would be informative and 
would not have more uncertainty than the TAI’s October 27, 2016 recommended approach.” 

“EPA has concluded that a size-stratified approach will accomplish the study goals without 
increasing uncertainty relative to TAI’s proposed approach and will provide usable 
information about potential differences among sizes of BMI.” 

“Therefore, given the current lack of information about sizes of mussels and crayfish 
consumed by wildlife and humans, a size-stratified compositing approach is appropriate 
because it will allow inference about whether size matters in estimating exposure to consumers 
of crayfish and mussels.”  
EPA has provided no support for their conclusion that a size-stratified approach will accomplish 
the study goals without increasing uncertainty relative to TAI’s proposed approach. It is unclear 
how size stratified data would be useful for the human health risk assessment for the UCR, since 
EPA has not provided any information on the basis for their proposed size class or the 
consumption of different sizes of mussels or crayfish.  

Regarding the more general question of whether size is related to concentration of 
bioaccumulative chemicals, as discussed our previous communications, this study was not 
designed to address that question.  

In summary, changing the approach agreed upon during the collaborative process by applying 
limitations on data usability and creating new study goals is troubling to TAI, particularly when 
justification for the revised approach has not been clearly presented by EPA.  

We look forward to moving forward with analysis of the samples collected during the 2016 field 
sampling efforts. Should you have any questions please give me a call at 509-623-4501.   
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Sincerely, 
Teck American Incorporated 

 

Kris R. McCaig 
Manager, Environment and Public Affairs 

cc: Dave Enos, Teck American Incorporated 
 Cristy Kessel, Teck American Incorporated 

Dr. John Toll, Windward Environmental LLC 
 Dina Johnson, Ramboll Environ 



APPENDIX C
CALCULATION METHODS 



Appendix C Calculation Methods 

This appendix describes the methods used to calculate whole-body crayfish tissue 
concentrations and methods to generate latitude and longitude coordinates for 
composite samples collected for the 2016 benthic macroinvertebrate study. 

CALCULATION OF CRAYFISH WHOLE-BODY TISSUE CONCENTRATIONS 

Crayfish samples from sampling areas associated with the human health risk 
assessment were divided into two separate tissue types for chemical analyses: 1) 
stomach and carapace, and 2) whole body minus stomach and carapace (referred to 
herein as “partial body”). The baseline ecological risk assessment requires the use of 
whole-body concentrations. Therefore, results for the individual tissue types were 
used to calculate whole-body crayfish concentrations based on the fraction of the 
whole-body mass represented by each tissue type.  

Whole-body crayfish tissue concentrations were calculated using the following 
equation: 

)f(C)f(CC SCSCPBPBWB 
Where: 

CWB = calculated whole-body tissue concentration (mg/kg ww) 
CPB = partial body tissue concentration (mg/kg ww) 
fPB = fraction of whole-body weight that is partial body  
CSC = stomach and carapace tissue concentration (mg/kg ww) 
fSC = fraction of whole-body weight that is stomach and carapace  

For calculated whole-body concentrations that include a non-detected value for one 
tissue type, the non-detected value was represented in the calculation by one-half the 
detection limit. In cases where both tissue types are non-detected values, the full 
detection limits were included in the calculation, and the final value was flagged as a 
non-detected result (U-qualified). Calculated concentrations are reported to three 
significant figures. 

CALCULATION OF COMPOSITE CENTROID COORDINATES 

The coordinates for composite mussel, clam, and crayfish samples represent the 
centroid of the individual locations from which the composite sample was created. 
The methods used to generate these centroid coordinates are described in detail 
below. Names of the specific tools that were used from the ESRI ArcGIS 10.5.1 [Basic] 
toolbox are indicated.  

1. Coordinates were plotted using GCS_WGS_1984 (WKID: 4326) and the event
layer was exported as a feature class using that coordinate system.



 

2. The Project tool was used to project the feature class into 
NAD_1983_UTM_Zone_11N (WKID: 26911) using the default datum 
conversion. This was necessary for accurate distance measurements in the 
analysis. 

3. For mussel and clam transects, the Mean Center tool was used on the 
begin/end coordinates for each transect to derive its centerpoint. The 
centerpoint coordinates were used as the single-point locations for those 
samples. 

4. For composites made up of samples from a single location, Universal 
Transverse Mercator (UTM) coordinates for that location were used for the 
composite centroid. 

5. The locations used in composite samples representing multiple locations were 
identified and the ET GeoWizards Perpendiculars to Polylines tool was used on 
the identified locations and the river centerline (i.e., the US Geological Survey 
National Hydrography Dataset centerlines for the Columbia and Sanpoil rivers) 
to generate a line feature class representing the shortest distance to the 
centerline. This line feature class included the direction from each location to 
the river centerline. 

6. Stations (points) along the river centerline at 1-meter-intervals were generated 
using the ET GeoWizards Station Points tool. 

7. The centerline position for each component location was established by using 
the Spatial Join tool to associate each distance/direction line for each multi-
location composite to the nearest 1-meter-interval centerline station; this 
centerline position was then used to calculate and plot the calculated composite 
centroids. The 1-meter interval is sufficiently precise for this study; there is 
negligible difference in distance/direction when measuring from each multi-
location composite to the two closest 1-meter-interval centerline stations. 

8. The composite identification (ID) and sample (location) ID for each component 
sample was used to derived the information required to calculate composite 
centroids by: 

a. Adding (from the table of spatially joined distance/direction line 
attributes) the river centerline station number, direction, and distance. 

b. Calculating for each composite the average station number, direction, 
and distance, weighted by the number of samples per location. 

9. The weighted average station numbers were used to identify the 1-meter-
interval centerline stations for positioning the composite centroids. The 
weighted average directions and distances were joined to the centerline stations 
feature class (creating a subset of the centerline stations for the next step). 



 

Reverse direction angles (±180°) were calculated to get the direction from the 
centerline station to the calculated centroid. 

10. The ET GeoWizards Lines from Points Direction and Distance tool was used on 
the centerline stations subset, with the weighted average direction (reversed) 
and distance as inputs, to generate a line feature class representing the lines 
from the river centerline to the calculated centroids. If the distance put the end 
of a line on land, the line was trimmed to the shoreline. 

11. The To-nodes were pulled from the calculated centroid lines and the 
coordinates were calculated. 
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