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Executive Summary 
This Quality Assurance Project Plan (QAPP) represents an addendum to the Upper Columbia River (UCR) 
QAPP for the 2009 Fish Tissue Study (Parametrix et al., 2009).  The fish tissue study is being conducted 
as part of the UCR Site remedial investigation and feasibility study (RI/FS).  The primary objectives of the 
RI/FS are to investigate the nature and extent of contamination at the Site and to assess risks to human 
health and the environment to an extent sufficient to develop and evaluate potential remedial 
alternatives for the Site that will meet applicable or relevant and appropriate requirements, and 
statutory and regulatory requirements.   

The overarching QAPP for the fish tissue study was prepared in 2009 and focused on collection of 
several fish species and size classes in six reaches of the UCR Site.  Sampling and analysis associated with 
the 2009 Fish Tissue Study QAPP was conducted in September and October 2009.  Results of the 2009 
investigation were documented in the UCR Fish Tissue Study Data Summary Report (Exponent and 
Parametrix 2013).  Addendum No. 1 to the overarching 2009 QAPP focused on sampling and analysis of 
selected age classes of hatchery sturgeon tissue.  The sturgeon tissue sampling program was conducted 
in 2016. Results of the sturgeon tissue investigation were documented in White Sturgeon Tissue Data 
Summary Report (Windward, 2017). 

This document presents Addendum No. 2 to the overarching fish tissue study QAPP and focuses on 
collection and analysis of Northern Pike tissue samples.   

WHAT is the purpose of Addendum No. 2? 

Addendum No. 2 to the 2009 Fish Tissue Study QAPP describes how samples of Northern Pike tissue will 
be collected and analyzed to support the human health risk assessment (HHRA) and to assist the 
Washington Department of Health (WDOH) in their review of the potential need for a UCR Northern 
Pike fish consumption advisory.  

WHY are we sampling Northern Pike fish tissue now? 

Fish tissue sampling conducted in 2009 focused on fish species from different feeding guilds and diets so 
that a range of tissue concentrations of commonly consumed fish were represented.  Not all fish species 
present in the UCR were sampled.   

Northern Pike were not sampled in 2009 because they had not yet expanded their range to the UCR.  
The fish were not detected in the UCR until 2011.1  Since then, Northern Pike, a non-native invasive 
species, have become the top predator in Lake Roosevelt and have rapidly increased in abundance, 
negatively impacting both native and hatchery prey fish (Lee and King 2015; Lee and King 2016; Lake 
Roosevelt Fisheries Co-managers 2018).  Smallmouth Bass and Walleye were both sampled during the 
2009 sampling event but may not serve as appropriate surrogates for Northern Pike in the UCR. This is 
because Northern Pike are voracious predators with piscivory beginning in earlier life stages than for 
Walleye or Smallmouth Bass, which feed on aquatic invertebrates for a much longer period of time 
(Walrath 2013).  As a result, Northern Pike have a much faster growth trajectory and larger terminal size 
compared to Walleye and Smallmouth Bass, which may result in differences in bioaccumulation of 
contaminants of potential concern (COPCs) in Northern Pike relative to Smallmouth Bass and Walleye.  
Given that the WDOH has a state-wide mercury fish consumption advisory for Northern Pikeminnow, 
Largemouth Bass, and Smallmouth Bass, and additional advisories for Walleye and other species in the 
UCR, and because Northern Pike consumption is encouraged due to a Colville Confederated Tribes (CCT) 
$10 bounty per head incentive for anglers to remove them from the UCR and distribution of suppression 

                                                            
1 https://www.nwcouncil.org/news/blog/lake-roosevelt-pike-update-july-2017   
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event-caught fish to CCT members, sampling and analysis of Northern Pike tissue is needed to better 
understand COPC concentrations in fish tissue consumed by anglers. 

WHERE will the fish be collected? 

Northern Pike will be caught by the Lake Roosevelt Fisheries Co-Managers as part of Northern Pike 
suppression efforts scheduled for July 2018.  The fish are anticipated to be caught using gill nets 
deployed between Gifford and Northport, Washington with an emphasis in areas where Northern Pike 
are expected to be most abundant (the fish were most abundant around Kettle Falls and the Evans area 
in 2017). 

HOW will the sample processing and analysis be performed? 

A total of 60 appropriately-sized fish in two edible size classes (30 fish in the 300 to 449 millimeters 
[mm] total length [TL] size range and 30 fish in the greater than 450 mm TL size range) will be caught, 
weighed, and measured by the Co-manager team.  The fish will then be transferred from the Co-
manager’s boats to EPA’s contractor (CH2M) on a separate boat operated by the National Park Service 
for examination and collection of tissue samples (skinless fillets) in the field.  

Each fish will be photographed and examined for external abnormalities, scaled, and filleted with skin 
removed. Filleting will follow general EPA guidelines for assessing chemical contaminant data for use in 
fish advisories.  Fillet tissue will be individually wrapped in aluminum foil and placed in a resealable 
plastic bag. The bagged fillets will then be placed inside a second bag with the fish identification label so 
that this label is between the 2 resealable plastic bags. This will facilitate identification and sample 
organization at the laboratory without unwrapping the fish.  The bagged and labelled fillets will be 
stored in a cooler on wet ice while on the sampling boat. The fillets will then be frozen and transferred 
to a cooler with dry ice for shipment to the laboratory. The fillets will be shipped to the laboratory as 
individual samples.  Compositing will take place in the laboratory after additional processing steps are 
complete.   After sampling is complete, EPA will prepare a specific compositing plan that identifies the 
individual fish that will be used to create each size class composite.   The compositing approach will 
consist of a stratified random approach based on size class (i.e., individual fillets from each size bin will 
be randomly assigned to 1 of 6 composite samples for that size bin).  

Upon receipt at the laboratory, the tissue samples will logged-in and stored in a freezer at -20°C.  
Processing at the laboratory will consist of thawing and homogenization of each fillet in a high-speed 
blender.  The homogenate from each fillet will then be mixed with other designated samples from the 
size class to create a composited aliquot for freeze-drying, grinding, digestion, and analysis.  Each 
composite will be created from the homogenate from 5 fillets in that size class, which will be randomly 
selected.  A total of 12 composite samples will be prepared (6 composites for the 300 to 449 mm TL size 
range and 6 composites for the greater than 450 mm TL size range).  The samples will be analyzed for 
COPCs (TAL metals, inorganic arsenic, and mercury), percent moisture and percent lipids. 

How will the Northern Pike data be used? 

The Northern Pike tissue data will be combined with data from all other species collected at this Site 
from UCR Reaches 1 to 6, and an exposure point concentration (EPC) will be calculated for each COPC 
utilizing all of the fillet data collected to date for this risk assessment. Risk will be calculated using the 
data from all species, all reaches combined.  Additionally, a species- and size-class-specific EPC will be 
calculated for each COPC, and risk calculations will utilize all fillet data for this species.  Risk estimates 
for exposure to COPCs via consumption of the two different size classes of Northern Pike will be 
compared with risk estimates for consumption of each of the other species collected for this risk 
assessment, using data for each species from Reaches 1 to 6 combined.  The risk assessment will discuss 
differences in tissue concentrations, representative of human exposure, by species and size class. 

  



EXECUTIVE SUMMARY 

  V 

WHEN will the fish be collected? 

The field event to collect Northern Pike tissue samples is planned for late July 2018. 
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SECTION 1 

Introduction and Task Organization (A4) 
1.1 Introduction (A4.1) 
This document presents Addendum No. 2 to the quality assurance project plan (QAPP) for the 2009 fish 
tissue study of the Upper Columbia River (UCR) (hereafter the Site2), which extends from river mile (RM) 
7453 to RM 596 near the Grand Coulee Dam.  The fish tissue study is one of the tasks that will be 
completed as part of the remedial investigation and feasibility study (RI/FS) that is being conducted by 
Teck American Incorporated (TAI) for the Site.  The objective of the RI/FS is to investigate and describe the 
nature and extent of contamination at the Site and assess risks to human health and the environment to 
an extent sufficient to develop and evaluate potential remedial alternatives for the Site that will meet 
applicable or relevant and appropriate requirements, and statutory and regulatory requirements.  The 
human health risk assessment (HHRA) will be completed by the U.S.  Environmental Protection Agency 
(EPA), and the remaining RI/FS tasks will be completed by TAI, with EPA oversight. 

The overarching QAPP for the fish tissue study was prepared in 2009 and focused on collection of several 
fish species and size classes in six reaches of the UCR Site (Parametrix et al., 2009).  Sampling and analysis 
associated with the 2009 Fish Tissue Study QAPP was conducted in September and October 2009.  The 
results of the 2009 investigation were documented in the UCR Fish Tissue Study Data Summary Report 
(Exponent and Parametrix 2013).  Addendum No. 1 to the overarching 2009 QAPP focused on sampling 
and analysis of selected age classes of hatchery sturgeon tissue.  The sturgeon tissue sampling program 
was conducted in 2016 and the results of the sturgeon tissue investigation were documented in White 
Sturgeon Tissue Data Summary Report (TAI 2017). 

Northern Pike were not sampled in 2009 because they were not present in the UCR at that time.  Recent 
monitoring has shown rapidly increasing number of Northern Pike, with evidence of widespread and 
undesirable fish predation in the UCR.  As a result, the Confederated Tribes of the Colville Reservation 
(CCT), one of the Lake Roosevelt fishery co-managers4, is offering a $10 per head bounty on Northern Pike 
collected from the UCR.  Mercury concentrations in Northern Pike from the UCR are unknown but may be 
high enough to warrant a fish consumption advisory such as those placed on other piscivorous species in 
the UCR (e.g., Smallmouth and Largemouth Bass, Walleye) and on Northern Pike present in other water 
bodies in the region.  Tissue data are needed for both the UCR HHRA and to assist Washington 
Department of Health (WDOH) in their review of the potential need for a UCR Northern Pike fish advisory.  

This addendum describes the organization, data quality objectives (DQOs), study design, analytical 
procedures, and quality assurance and quality control (QA/QC) procedures to characterize contaminant of 
potential concern (COPC) concentrations in Northern Pike tissue that might be caught in the UCR and 
consumed by recreational and subsistence anglers.   The field sampling plan (FSP) describes field sampling 
                                                            
2 The Site is located wholly within Washington State and includes the portion of the UCR extending from the U.S.-Canadian border to Grand 
Coulee Dam, including Franklin D.  Roosevelt Lake (Lake Roosevelt), and the areal extent of related contamination within the United States 
adjacent to the UCR.  The Site includes the areal extent of contamination and all suitable areas in proximity to such contamination necessary for 
implementation of the response actions described in the Settlement Agreement. 

3 There is a discrepancy in river mile designations by U.S.  Geological Survey (USGS) and by EPA (2006a).  USGS river miles increase from RM 680 to 
RM 682 over a less than 1 river mile segment when transitioning between the Inchelium and Rice USGS quadrants, whereas EPA (2006b) increases 
from RM 680 to RM 681 over the same segment.  To remain consistent with international borders, the USGS river mile designations are used 
herein. 

4 Lake Roosevelt Fisheries Co-Managers include the Colville Confederated Tribes (CCT), the Spokane Tribe of Indians (STI), and the Washington 
Department of Fish and Wildlife (WDFW). 
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and field and lab processing protocols that will be followed to collect and process the Northern Pike tissue 
samples; the FSP is presented as an appendix to this addendum (Appendix A).  This format was adopted to 
provide a stand-alone document for use in the field during sample collection activities. 

1.2 TASK ORGANIZATION (A4.2) 
This section presents the organizational structure for activities associated with the Northern Pike tissue 
study, including task planning, management and oversight, fieldwork, sample analysis, and data 
management.   

The Lake Roosevelt Fishery Co-Managers will catch the Northern Pike to be sampled as part of a July 2018 
Northern Pike suppression effort.  The Co-Manager team will catch, euthanize, measure, and weigh the 
Northern Pike, which will be caught with gill nets.  A total of 60 appropriately-sized fish in two edible size 
classes found in the UCR (30 fish in the 300 to 449 millimeters [mm] total length [TL] size range and 30 fish 
in the greater than 450 mm TL size range]) will be transferred to EPA’s contractor (CH2M) for examination 
and collection of tissue samples (skinless fillets) in the field.  The tissue samples will be frozen and shipped 
to an offsite laboratory for processing, compositing, and laboratory analysis.  The offsite laboratory, ALS 
Environmental (ALS) in Kelso, Washington, is contracted to TAI.   

1.2.1 Planning and Field Personnel (A4.2.3) 
EPA and TAI technical team members for the Northern Pike tissue study and their respective 
responsibilities are identified below and illustrated in Figure 1. 

• EPA Project Manager –Monica Tonel the EPA remedial project manager (RPM) is responsible for 
ensuring that the work performed is consistent with applicable EPA guidance.  Ms. Tonel will 
oversee work conducted by EPA’s contractor, CH2M, and coordinate comments on planning 
documents and reports by U.S. Department of the Interior, Washington Department of Ecology, 
CCT,  STI, and TAI.  Marc Stifelman will assist and support Ms. Tonel. 

• Senior Technical Advisor(s)—Marc Stifelman (EPA Region 10) and Mark Follansbee (SRC) are 
senior technical advisors for the Northern Pike tissue study, and are responsible for providing 
technical oversight in the design and implementation of the study, and ensuring that it meets the 
objectives of the RI/FS. 

• EPA Quality Assurance Support—Donald M.  Brown (EPA Region 10) is the regional quality 
assurance manager (RQAM) and is responsible, through delegated quality assurance (QA) chemist 
support, for providing overall QA review and concurrence/approval for the Northern Pike tissue 
study; review and approval of any change orders; ensuring that the QAPP and FSP addenda 
contain all components necessary to meet EPA guidelines (USEPA 2002a); reviewing produced 
project documents as requested (i.e.  data summary reports and/or data validation reports) and 
working with data users to address any data limitations.  Mr. Brown / QA designee will work 
closely with the RPM, technical team coordinator, the regional sample control coordinator (RSCC), 
Jennifer Crawford, and the field supervisor to ensure that the objectives of the QAPP are met. The 
QA Chemists assigned by EPA are Jennifer Crawford and Don Matheny. 

• Technical Team Coordinator—Marilyn Gauthier (CH2M) is responsible for coordinating the tasks 
of all the team members to ensure that required activities are completed in sequence and on time.  
Ms.  Gauthier will work closely with the senior technical advisors, TAI, and EPA QA personnel to 
ensure that all requirements are met and study objectives achieved. 

• Task Safety Officer and Field Supervisor— Dr. Kelly O’Neal is the Task Safety Officer and Field 
Supervisor and is responsible for providing health and safety oversight for the field staff that will 
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be processing the fish tissue samples and for overseeing the planning and coordination of the 
Northern Pike tissue sampling efforts, and for all aspects of sample collection activities to ensure 
that appropriate sampling, quality assurance, and documentation procedures are used.  In the 
event that changes in the QAPP or FSP are needed, t h e  Field Supervisors will ensure that 
proposed changes are coordinated with EPA’s project coordinators or other designated EPA 
staff according to the established lines of communication as noted in Figure 1 and approved 
for the RI/FS. 

• Analytical Chemistry Laboratory Coordinator—Marilyn Gauthier (CH2M) and the TAI Analytical 
Chemistry Laboratory Coordinator (Cristy Kessel) will work closely with the contract laboratories 
to coordinate the analytical task implementation.  Ms.  Gauthier is responsible for ensuring that 
laboratory method selection and/or development is satisfactorily completed prior to the 
analysis of samples collected for this task and coordinating sample shipment, delivery and 
analytical methods with the testing laboratory.  Ms. Cristy Kessel (TAI Analytical Chemistry 
Laboratory Coordinator) is responsible for tracking the laboratory’s progress; verifying that the 
laboratory has implemented the requirements of this QAPP; addressing QA issues related to the 
laboratory analyses; ensuring that laboratory capacity is sufficient to undertake the required 
analyses in a timely manner; and addressing scheduling issues related to laboratory analyses.  Ms. 
Kessel will report directly to the TAI Project Coordinator and will work closely with Ms. Gauthier.  
The EPA R10 QA/RSCC (Jennifer Crawford) will review the methodology for processing and 
analysis of samples, along with providing the R10 project code and project sample numbers for 
CH2M Sample Management. 

• TAI Project Coordinator—Kris McCaig will serve as TAI’s project coordinator and will have primary 
responsibility for TAI’s coordination with EPA Project Managers and ensuring that laboratory 
analysis and reporting, and data validation activities meet all requirements and associated 
deliverables specified within the June 2, 2006 Settlement Agreement (USEPA 2006b). Ms. Denise 
Mills will serve as TAI’s assistant project coordinator to support Ms. McCaig. 

• TAI Technical Team Coordinator—Dr. Rosalind Schoof (Ramboll) will oversee task activities, review 
QA reports, and ensure that required activities are completed in sequence.  Dr. Schoof will work 
closely with TAI’s project coordinator, and task QA coordinator to ensure that all requirements 
are met and study objectives achieved. 

• TAI Task QA Coordinator—Rock Vitale (Environmental Standards, Inc. [ESI]) is the task QA 
coordinator and is responsible for providing overall QA support for the study.  Mr. Vitale will 
coordinate validation of laboratory data; communicate data quality issues to the analytical 
chemistry laboratory coordinator, and will work with the database administrator to address 
potential data limitations.  Mr. Vitale will report directly to the analytical chemistry laboratory 
coordinator, and will work closely with the database administrator to ensure that the data are of 
the highest quality. 

• TAI Analytical Chemistry Laboratory Coordinator—Cristy Kessel (TAI) will serve as the analytical 
chemistry laboratory coordinator.  She will be responsible for ensuring that laboratory 
coordination is satisfactorily completed prior to the analysis of samples for this task; tracking the 
laboratories' progress; verifying that the laboratories have implemented the requirements of this 
FSP; addressing QA issues related to the laboratories’ analyses; ensuring that the laboratories' 
capacities are sufficient to undertake the required analyses in a timely manner; and addressing 
scheduling issues related to laboratory analyses.  Ms. Kessel will report directly to TAI’s project 
coordinator and will work closely with EPA’s technical team coordinator. 

• TAI Database Administrator— Randy O’Boyle (Exponent) is the database administrator and will 
have primary responsibility for data management and database maintenance and development.  
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The database administrator will be responsible for overseeing and/or conducting the following 
activities: establishing storage formats and procedures appropriate for all Northern Pike tissue 
data collected; working with the field crew, laboratories, and data validators to ensure all data 
entries are correct and complete and are delivered in the correct format; maintaining the 
integrity and completeness of the database; and providing data summaries to data users in 
the required formats for interpretation and reporting.  The database administrator will report 
directly to the TAI technical team coordinator and will work closely with the field supervisor, task 
QA coordinator, and the TAI data validation firm. 

1.2.2 Laboratory Personnel (A4.2.4) 
The following responsibilities apply to the project manager and QA manager at ALS Environmental in 
Kelso, Washington, the analytical laboratory for the Northern Pike tissue study.  TAI will contract the 
analytical laboratory.  The laboratory will have the following staff available for this project. 

• Laboratory Project Manager—Laboratory project manager, Mark Harris (ALS), is responsible for the 
successful and timely completion of sample analyses, as well as the following actions: 

– Ensure that samples are received and logged in correctly, that the correct methods and 
modifications are used for processing and analysis, and that data are reported within specified 
turnaround times. 

– Review analytical data to ensure that procedures were followed as required in this QAPP, the cited 
methods, and laboratory standard operating procedures (SOPs). 

– Apprise the TAI analytical chemistry laboratory coordinator (Cristy Kessel) of the schedule and 
status of sample analyses and data package preparation. 

– Notify the TAI analytical chemistry laboratory coordinator if problems occur in sample receiving, 
analysis, or scheduling, or if control limits cannot be met. 

– Take appropriate corrective action as necessary. 

– Report data and supporting QA information as specified in this QAPP. 

– Provide electronic data deliverables (EDDs) with the analytical data in a format compatible with 
the project database. 

• Laboratory QA Manager—The laboratory QA manager, Carl Degner (ALS), is responsible for 
overseeing the QA activities in the laboratory and ensuring the quality of the data for this task.  
Specific responsibilities include the following: 

– Oversee and implement the laboratory’s QA program. 

– Maintain QA records for each laboratory production unit. 

– Ensure that QA/QC procedures are implemented as required for each method and provide 
oversight of QA/QC practices and procedures. 

– Review and address or approve non‐conformity and corrective action reports. 

– Coordinate responses to any QC issues that affect this task with the laboratory project manager.
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SECTION 2 

PROBLEM DEFINITION AND BACKGROUND (A5) 
Chemicals present in fish tissues have the potential to adversely affect human health.  The conceptual site 
model (CSM) for the Site provides the framework for considering the relationships between fish tissues 
and exposure to people (see Figure A‐2 in the 2009 QAPP [Parametrix et al.  2009]).  Available fish tissue 
data were identified and evaluated in the RI/FS Work Plan (USEPA 2008), Appendix B of the 2009 QAPP 
(Parametrix et al.  2009), and the 2013 UCR Fish Tissue Data Summary and Data Gap Report (Exponent and 
Parametrix, 2013).  This section provides the updated problem definition and background relevant to the 
Northern Pike tissue study.  

2.1 PRELIMINARY CONCEPTUAL SITE MODEL (A5.1) 
The preliminary CSM provides a framework within which complex chemical, physical, and biological 
processes and interactions can be viewed in a systematic and organized manner.  The preliminary CSM 
(Figure A‐2 in the 2009 QAPP [Parametrix et al.  2009]) identifies fish tissue as a potentially important 
exposure medium and transport pathway for COPCs. Aspects of the preliminary CSM that relate 
specifically to fish tissue and human exposures (Figure A‐3 in the 2009 QAPP [Parametrix et al.  2009]) 
provide the foundation for problem definition and are discussed in detail in Steps 1 and 2 of the DQO 
process (Sections 2.5.1 and 2.5.2). 

2.2 APPLICABILITY OF AVAILABLE DATA TO RISK ASSESSMENT 
(A5.4) 

Mercury, inorganic arsenic and TAL metal concentrations in Northern Pike fillets collected from the Upper 
Columbia River are unknown, but are needed to inform fish consumers, inform a fish consumption 
advisory, and update the HHRA. Available data for other top predators in the UCR, Smallmouth Bass and 
Walleye, may adequately represent tissue concentrations of Northern Pike. In other systems where 
mercury tissue concentrations are reported for these species, concentrations in Northern Pike were 
consistent with those reported for Smallmouth Bass and Walleye. Nevertheless, CCT and STI fisheries 
biologists indicate that UCR Northern Pike occupy a unique trophic level due to their voracious feeding 
habits and do not expect Smallmouth Bass or Walleye tissues to be representative. Due to this uncertainty, 
Northern Pike will be collected and fillets will be sampled to provide COPC concentration data for the 
HHRA. 

2.3 DATA GAPS (A6) 
The UCR HHRA work plan (USEPA 2009a) identified fish consumption by people residing near or visiting the 
UCR Site as an exposure pathway.  As such, it is critical to have appropriate fish tissue data for COPCs that 
can be used to estimate health risks from fish consumption.  The data obtained from the 2009 fish tissue 
study (Parametrix et al.  2009; Exponent and Parametrix 2013) addressed data gaps including sport fish 
such as Smallmouth Bass, Walleye, and kokanee, and fillet data for key sport fish.  Because Northern Pike 
have only recently become established in the UCR, the need to characterize COPC concentrations in edible 
Northern Pike tissue was unforeseen at the time the 2009 study was conducted. 
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2.4 TASK DESCRIPTION (A8) 
The Northern Pike tissue study will support the HHRA to be conducted as part of the RI/FS, and review by 
WDOH of the potential need for a UCR Northern Pike fish advisory.  The DQOs and rationale for the 
sampling design are provided in Section 2.5. 

2.4.1 OVERVIEW OF FIELD ACTIVITIES (A8.1) 
Field work, documentation and QA/QC activities, are described in detail in the FSP (Appendix A).  The 
following sections provide a brief overview of the specific elements for the scope of the Northern Pike 
tissue study. Details on study design rationale and specific information inputs are described in Sections 2.5 
3. 

Fish Tissue Samples (A8.1.1) 
Northern Pike will be caught by the Lake Roosevelt Fisheries Co-Managers as part of Northern Pike 
suppression efforts scheduled for July 2018.  The fish are anticipated to be caught using gill nets deployed 
between Gifford and Northport, Washington with an emphasis in areas where Northern Pike are expected 
to be most abundant. 

A total of 60 appropriately-sized fish in two edible size classes (30 fish in the 300 to 449 mm TL size range 
and 30 fish in the greater than 450 mm TL size range) will be caught, weighed, and measured by the Co-
manager team.  The fish will then be transferred from the Co-manager’s boats to EPA’s contractor (CH2M) 
on a separate boat operated by the National Park Service for examination and collection of tissue samples 
(skinless fillets) in the field.  

Each fish will be photographed and examined for external abnormalities, scaled, and filleted with skin 
removed. Filleting will follow general EPA guidelines for assessing chemical contaminant data for use in 
fish advisories.  Fillet tissue will be individually wrapped in aluminum foil and placed in a resealable plastic 
bag. The bagged fillets will then be placed inside a second bag with the fish identification label so that this 
label is between the 2 resealable plastic bags. This will facilitate identification and sample organization at 
the laboratory without unwrapping the fish.  The bagged and labelled fillets will be stored in a cooler on 
wet ice while on the sampling boat. The fillets will then be frozen and transferred to a cooler with dry ice 
for shipment to the laboratory. The fillets will be shipped to the laboratory as individual samples.  
Compositing will take place in the laboratory after additional processing steps are complete.     

Upon receipt at the laboratory, the tissue samples will be logged-in and stored in a freezer at -20°C.  
Processing at the laboratory will consist of thawing and homogenization of each fillet in a high-speed 
blender.  The homogenate from each fillet will then be mixed with other designated samples from the size 
class to create a composited aliquot for freeze-drying, grinding, digestion, and analysis.  Each composite 
will be created from the homogenate from 5 randomly-selected fillets in that size class.  A total of 12 
composite samples will be prepared (6 composites for the 300 to 449 mm TL size range and 6 composites 
for the greater than 450 mm TL size range).  The samples will be analyzed for COPCs (TAL metals, inorganic 
arsenic, and mercury), percent moisture and percent lipids. 

Number and Timing of Sampling Events (A8.1.2) 
Sampling will take place during Northern Pike suppression efforts conducted by the Lake Roosevelt 
Fisheries Co-Managers in late July 2018.    

2.4.2 LABORATORY ANALYSES (A8.2) 
The following will be analyzed in Northern Pike fillets collected during sampling in July 2018 (see Table 2 
for a complete list of analytes).   
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• Conventional Parameters 

– Total length (mm) 
– Total mass 
– Fillet mass 
– Percent moisture 
– Percent lipids 

• Metals 

– Mercury  
– Inorganic arsenic  
– TAL metals5 

Current EPA analytical methods for analysis of TAL metals plus inorganic arsenic and mercury in fish tissue 
will be used (Table 3).  Reporting limits for the analytical methods are described in Section 2.5.6 and listed 
in Table 2.   All analyses will be performed by ALS except total length and mass of each fish, which will be 
measured in the field by the Lake Roosevelt Fisheries Co-Managers and the fish fillet weights which will be 
measured in the field by CH2M. 

Sample analysis and data validation for all laboratory analyses are each expected to require approximately 
8 to 14 weeks for completion, from the time that sample collection is completed until finalization of the 
database.  This period is commensurate with the 90‐day reporting requirement as defined in the 
Agreement (USEPA 2006b). 

2.5 DATA QUALITY OBJECTIVES, CRITERIA, AND DESIGN 
RATIONALE (A9) 

Northern Pike (Esox lucius) were not sampled in 2009 as they were not previously known to be present in 
large numbers in the UCR. Northern pike are an invasive undesirable species in the UCR and population 
suppression measures have been implemented.  Current incentive payments of $10 per head encourage 
consumption by people.  Northern Pike will be evaluated to determine potential human health risks for 
both an HHRA and to support WDOH’s review of the potential need for a UCR-specific Northern Pike fish 
consumption advisory. 

The following amendments to the 2009 DQOs supplement the original DQOs by providing additional 
details specific to Northern Pike.  To facilitate the review/QA process, we have included text from the 2009 
DQOs below. 

DQOs define the type, quality, quantity, purpose, and intended uses of data to be collected.  As described 
in the EPA’s DQO guidance (2006a), the DQO process typically follows a seven-step procedure, as follows. 

2.5.1 STEP 1—STATE THE PROBLEM (A9.1) 
The UCR HHRA work plan (USEPA 2009a) identified fish consumption by people residing near or visiting the 
UCR site as an exposure pathway.  Previous fish tissue DQOs were based on collecting fish representative 
of different guilds, trophic levels, and habitats; not all fish species were sampled (or needed to be 
sampled).  A large amount of information has been gathered on fish species and fish communities in the 
UCR (e.g., Blake et al. 2017).  EPA conducted a fish tissue study in 2005 (USEPA 2007) which identified the 
presence of some COPCs in fish tissues; several historical studies also measured COPCs in UCR fish tissues 
                                                            
5 TAL metals include aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, 
manganese, nickel, potassium, selenium, silver, sodium, sulfur, thallium. uranium, vanadium, and zinc. 
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and are summarized by EPA (2005a).  The 2005 EPA study targeted fish species that were abundant in the 
UCR and commonly consumed by recreational and/or subsistence anglers.  To address data gaps such as 
smaller sized fish, sport fish such as Smallmouth Bass and kokanee, fillet data for key sport fish, and 
additional COPCs identified during the draft screening level ecological risk assessment (TCAI 2008), Teck 
Cominco American, Incorporated (TCAI) conducted an additional fish tissue study in 2009 (Parametrix et al.  
2009; Exponent and Parametrix 2013).  At that time, Northern Pike were not present in the UCR and were 
therefore not recognized as a top UCR predator with consequently high potential for mercury 
bioaccumulation.   

Since 2009, the Northern Pike population in the UCR has rapidly increased and is causing undesirable 
predation (Lee and King 2015; Lee and King 2016).  Incentives are being used to encourage anglers to 
remove Northern Pike for fishery management purposes with the side effect of potentially increasing 
human consumption of fish likely to be high in mercury and other bioaccumulative contaminants. The Lake 
Roosevelt Fishery Co-Managers (STI, CCT and WDFW) will collect Northern Pike in July of 2018 for analysis 
to provide tissue data for the HHRA and to support WDOH in review of the potential need for a 
consumption advisory. This effort is limited to estimating the concentration of mercury, inorganic arsenic 
and TAL metals in Northern Pike fillets that may be eaten by people. 

2.5.2 STEP 2—IDENTIFY THE GOAL OF THE STUDY (A9.2) 
This amendment to the DQOs addresses human consumption of Northern Pike: 

1. To provide information to the HHRA to determine whether contaminants in Northern Pike 
tissue in the UCR Site pose an unacceptable risk to human health; and 

2. To provide data to WDOH to evaluate the need for a fish consumption advisory for Northern Pike. 

Principal Human Health Risk Study Question: 

• Does consumption of Northern Pike pose an unacceptable risk to people? 

The following are alternative actions for the Site if unacceptable risk is calculated (modified from the 
2009 DQOs): 

• Evaluate remedial alternatives for source control, surface water, and sediment to reduce fish 
uptake of COPCs within the UCR if unacceptable risk is calculated; 

• Issue a consumption advisory for Northern Pike caught in the UCR 

Northern Pike consumption will be evaluated along with other fish species previously sampled from the 
UCR.  The Northern Pike tissue data will be combined with data from all other species collected at this Site 
and an exposure point concentration (EPC) will be calculated for each COPC utilizing all of the fillet data 
collected to date for this risk assessment. Risk calculations will be done using the data from all species, all 
reaches combined.  Additionally, a species- and size-specific EPC will be calculated for each COPC, and risk 
calculations will be done utilizing all fillet data for this species. Risk estimates for exposure to COPCs via 
consumption of the two different size classes of Northern Pike will be compared with risk estimates for 
consumption of each species collected for this risk assessment, using data for each species from Reaches 1 
to 6 combined.  The risk assessment will discuss differences in tissue concentrations, representative of 
human exposure, by species and size class.   

2.5.3 STEP 3—IDENTIFY INFORMATION INPUTS (A9.3) 
Step 3 of the DQO process requires consideration of the types and potential sources of information that 
should be considered to provide estimates or resolve decisions, information needed to provide a basis for 
specifying performance or acceptance criteria, and information on the performance of appropriate 
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sampling and analysis methods.  Determination or estimation of risks requires representative data for 
COPCs in Site fish tissues.  Information inputs that are needed to conduct this analysis include knowledge 
about the likelihood and ability of recreational or subsistence anglers in the UCR to harvest and consume 
Northern Pike, methods of preparing Northern Pike for cooking and eating, and COPC concentrations in 
Northern Pike fillets.  Sampling and analytical methods must be appropriate to ensure that chemical 
measures of exposure can be properly estimated and compared to toxicity benchmarks or other 
acceptance criteria. 

Information that will inform the sampling design and/or the analysis of Northern Pike include: 

• QAPP and data summary reports from the 2005 fish tissue, the 2009 fish tissue and the 2016 sturgeon 
tissue collection efforts (USEPA 2007, Parametrix et al.  2009, Exponent and Parametrix 2013, TAI 
2017) 

• HHRA Work Plan for the UCR (USEPA 2009a) 

• Human Health Evaluation of Contaminants in Upper Columbia River Fish (WDOH, 2012). 

• Lake Roosevelt Creel Study http://spokanetribalfisheries.com/projects/the-lake-roosevelt-creel-
survey/ 

Northern Pike tissue concentrations will be used by EPA to estimate risks from exposure to mercury, 
inorganic arsenic and TAL metals via fish consumption.  The methods are described in the EPA HHRA work 
plan (USEPA 2009a).  The benchmarks used for risk analysis provide information that will guide decisions 
used in the DQO process and may be used to assess risk from exposure to COPCs once the Northern Pike 
tissue data are available.  The benchmarks are specifically used to establish analytical concentration goals 
(ACGs; achievable analytical laboratory limits) to ensure that reporting limits are sufficiently low to provide 
data below the benchmarks and therefore can be used by EPA in the HHRA and by WDOH to evaluate the 
need for a fish consumption advisory for Northern Pike. 

Risk-based concentrations (RBCs) for HHRA, which aid in specifying performance or acceptance criteria 
(i.e., determination of acceptable or unacceptable level of risk), are provided in Table 2.  The Regional 
Screening Level (RSL) Calculator states that “wet or dry weight is not an inherent assumption of the 
screening level (SL) numbers. …users of the Table should consider whether the population of interest is 
more likely to consume the fish using a preparation method that is better simulated by a wet or dry 
weight.”  Consumption of raw or cooked fish would be represented by wet weight, while smoked fish 
would be dry weight.   Laboratory method reporting limits(MRLs) and method detection limits (MDLs were 
provided on a dry weight basis.  The RBCs presented in Table 2 are shown on both a wet and dry weight 
basis.   On a dry weight basis, ACGs exceed the RBC for the following metals: antimony, arsenic, cadmium, 
cobalt, selenium, silver, thallium, uranium, and vanadium.  The COPCs included in Table 2 are a subset of 
those included in the 2009 fish tissue study QAPP and include conventional parameters, mercury, 
inorganic arsenic and TAL metals as updated for COPCs (SRC 2018). Parameters and equations used to 
derive the RBCs are provided in Appendix E-1. 

2.5.4 STEP 4—DEFINE THE BOUNDARIES OF THE STUDY (A9.4) 
This step specifies the population of interest for the study, the geographical boundaries of the Site, and 
any temporal considerations that may be required.  The target population of interest for the study are 
people who eat Northern Pike caught in the UCR Site. 

Northern Pike sample collection will occur where the fish are found, the locations will not be defined by or 
limited to targeted sample locations. The tissue concentrations will represent the entire Site, and do not 
reflect reach-specific concentrations. As such, data collected from the current study will satisfy questions 

http://spokanetribalfisheries.com/projects/the-lake-roosevelt-creel-survey/
http://spokanetribalfisheries.com/projects/the-lake-roosevelt-creel-survey/
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regarding current and future human health risk associated with Northern Pike consumption for all areas of 
the Site.   

Data from this sampling event may be used for the following: 1) to provide information to the HHRA to 
determine whether COPCs in Northern Pike tissue pose an unacceptable risk to human consumers; and 2) 
to provide data that will be used by WDOH to assess the need for a fish consumption advisory for 
Northern Pike.   

2.5.5 STEP 5—IDENTIFY THE ANALYTICAL APPROACH (A9.5) 
Step 5 of the DQO process provides the analytical approach for evaluating the fish tissue data in the 
HHRA.  Concentrations of COPCs in fish tissue will be used to estimate dietary exposure of people who 
consume Northern Pike and other fish in the UCR.  These data will also be used by WDOH to determine 
whether a fish consumption advisory is needed for Northern Pike in the UCR.  The analytical procedures 
for this study are standard EPA-approved analytical protocols with detection limits that are generally 
sufficiently low to provide detects that are below RBCs. 

Six composite samples comprised of a minimum of five fish per composite will be submitted for 
analysis.  Six composite samples per size bin will allow calculation of a size bin-specific 95UCL and 
evaluation of risk from consumption of a particular size class, if tissue concentrations differ based on fish 
size. 

Methods for analysis of metals/metalloids in fish tissue are EPA Methods 1632, 6010C, 6020B, and 
7471B/1631E.  Laboratory method reporting limits (MRLs) and method detection limits (MDLs) for TAL 
metals, inorganic arsenic and mercury are given in Table 2 (pers. comm. Poyfair 2016). 

Northern Pike consumption will be evaluated along with other fish species previously sampled from the 
UCR.  The Northern Pike tissue data will be combined with data from all other species collected at this Site 
and an EPC will be calculated for each COPC utilizing all of the fillet data collected to date for this risk 
assessment. Risk calculations will be done using the data from all species, all reaches combined.  
Additionally, a species- and size class-specific EPC will be calculated for each COPC, and risk calculations 
will be done utilizing all fillet data for this species. Risk estimates for exposure to COPCs via consumption 
of the two different size classes of Northern Pike will be compared with risk estimates for consumption of 
each species collected for this risk assessment, using data for each species from Reaches 1 to 6 combined.  
The risk assessment will discuss differences in tissue concentrations, representative of human exposure, 
by species and size class.  

2.5.6 STEP 6—SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA (A9.6) 
The DQO process is designed to ensure that the type, quantity, and quality of environmental data used in 
decision making will be appropriate for its intended use, resulting in decisions that are technically and 
scientifically sound and defensible.  ACGs are the desired analytical quantitation limits for the study.  If 
possible, ACGs will be sufficiently low to provide reporting limits below the RBCs, such that non- detected 
data can be “screened out” as less than RBCs.  RBCs were calculated based on the maximally exposed 
receptor population from the HHRA Work Plan (Appendix F, Human Intake Factor for ingestion of fish; 
USEPA 2009a).  As shown in Table A-2, some COPCs have reporting limits that are below RBCs; for those 
chemicals, the ACGs are the RBCs for human health and should result in analytical COPC concentrations in 
fish tissue that are useable for HHRA.  For other COPCs, however, the RBC is lower than the MRL or MDL, 
or an RBC is not available.  In these cases, the MRL is used as the ACG.  Some of these COPCs, such as 
calcium, sodium, and potassium, are considered essential nutrients and will not drive the risk assessment.  
Others, such as total arsenic and total inorganic arsenic, are Site-related chemicals; use of the MRL as the 
ACG for these COPCs will result in uncertainty in the HHRA.  The ACGs for each COPC are listed in Table 2.  
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Finally, laboratory duplicates, matrix spike/matrix spike duplicates (MS/MSD), and standard reference 
materials (SRM) samples will be used to evaluate analytical variability and method performance.  
Analytical data meeting the ACGs and found within analytical method performance criteria will be 
considered adequate to answer the questions defined in Step 2 above. 

2.5.7  STEP 7—DEVELOP THE PLAN FOR OBTAINING DATA (A9.7) 
As stated above, the Lake Roosevelt Fisheries Co-Managers (CCT, STI, and WDFW) will catch the Northern 
Pike to be sampled in July 2018.  Fish included in this study will be >300 mm total length and will be 
separated into two size bins (300 to 449 mm, and > 450 mm), as these are the sizes typically caught for 
human consumption in the UCR. The size bins proposed are based on existing catch and harvest data for 
Lake Roosevelt and are representative of what anglers are encountering and consuming. An upper bound 
for the larger size class was not applied because very large sizes are rare in the UCR.  

Specific sample collection and processing details are provided in the FSP (Appendix A).  The following 
paragraphs provide the basis for the number of composite samples and the number of fillets per 
composite. 

In the 2009 sampling effort, 6 composite samples per species were targeted for each of the 6 sampling 
areas, with each composite generally consisting of 5 individual fish (approximately 90% of samples of 
>30 cm fish consisted of 5 fish per composite; 10% ranged from 2-4 fish per composite)6.  Even though 
compositing of Northern Pike is not necessary to achieve the mass of tissue required for analysis due to its 
large size, Northern Pike will be composited prior to tissue analysis to better estimate the average tissue 
concentration.  In 2009, the target fish sample size was determined based on a statistical analysis of the 2005 
fish sampling data, as summarized in Appendix D of Parametrix et al. (2009).  SRC evaluated that analysis 
and found that 6 composites of at least 5 fish per composite would produce reliable 95 percent upper 
confidence limits (UCL95s) (SRC, 2010).  The SRC recommendations were based on a Monte Carlo 
simulation that used a maximum coefficient of variation (CV) of 0.6 among the 6 composites (SRC, 2010). 

The 2009 sampling event produced between 11 and 36 composite samples per species (for the 6 sample 
areas combined) for use in the HHRA.  The 2009 data include 35-36 composite samples for Kokanee, 
Rainbow Trout, and Walleye; fewer samples (n) are available for Burbot (22), Smallmouth Bass (11), Sucker 
(21), and Whitefish (16).  Kokanee (mainly of hatchery origin), Rainbow Trout, and Walleye were caught in 
all six sample areas.  A preliminary HHRA screen for the 2009 fish tissue data identified mercury, 
thallium, dioxin-like PCBs, and PBDE-47 as potential risk drivers.  In the 2009 fish (≥30cm) fillet 
composite data that will be used in the HHRA, the CV for mercury and thallium ranged from 0.1 to 0.5 
(thallium, sucker).   

Composites of Northern Pike fillets collected in July 2018 are expected to produce data that exhibit 
variability less than or equal to the variability found in the 2009 fish tissue composite data.  To increase 
the likelihood of producing data with sufficiently low variability, EPA will request a minimum of 60 
Northern Pike from the Co-managers. Thirty fish will be collected from each size bin (300 – 449 mm, and 
greater than or equal to 450 mm), and six composite samples comprised of a minimum of five fish will be 
submitted for analysis, similar to the approach used in the 2009 sampling event. Compositing will take 
place in the laboratory.   Similar to the 2009 study, each composite will be created from the homogenate 
from 5 randomly-selected fillets in the same size class.  A total of 12 composite samples will be prepared (6 
composites for the 300 to 449 mm TL size range and 6 composites for the greater than 450 mm TL size 

                                                            
6 Mercury analysis on Walleye and Smallmouth Bass were conducted on individual fish fillets in the 2009 study. Other analyses were performed on 
composites. 
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range).  The samples will be analyzed for COPCs (TAL metals, inorganic arsenic, and mercury), percent 
moisture and percent lipids. 

Locations where fish are collected will be recorded with a global positioning system (GPS) receiver; 
however, it is understood that location of collection may not necessarily correlate with exposure area.  
Because of this, fish will not be composited based on sample location.  Northern Pike tissue concentrations 
will represent the entire site, and do not reflect reach-specific exposure concentrations.  Once collected, 
fish will be euthanized and transferred to EPA for processing, as described in the FSP (Appendix A). 

Analyses will be conducted on composites of the fillets (skin-off).  Additional details on fish sampling and 
processing are found in the FSP (Appendix A) and the 2009 QAPP and field sampling plan (Parametrix et 
al. 2009). 

2.6 SPECIAL TRAINING/CERTIFICATES (A10) 
EPA Region 10 has assembled a technical team with the requisite experience and technical skills to 
successfully complete the Northern Pike tissue study.  All technical team personnel involved in sample 
collection have extensive environmental sampling experience.  The field sampling team will have the 
necessary knowledge and experience to perform all field activities.  This will include experience in the 
collection of fish, the use of the specified sampling gear, and operation of small boats.   

Sampling personnel who enter an exclusion zone or contaminant reduction zone (see Appendix A, 
Attachment A1 for definition and discussion of these zones) will be required to have completed the 40‐ 
hour Hazardous Waste Operations and Emergency Response standard training course and 8‐hour 
refresher courses.  The training provides employees with knowledge and skills that enable them to 
perform their jobs safely and with minimum risk to their personal health.  Training is also consistent with 
the requirements of the Washington Industrial Safety and Health Act.  Documentation of course 
completion will be maintained in personnel files. 

2.7 DOCUMENTATION AND RECORDS (A11) 
Records will be maintained documenting all activities and data related to field sampling and to chemical 
analysis at the laboratories.  Results of data verification and validation activities will also be documented.  
Procedures for documentation of these activities are described in this section.  Components of field 
documentation are discussed in Section 3 of the FSP (Appendix A). 

The QAPP, FSP (Appendix A), and Site Health and Safety Plan (SHSP) (see Appendix A) will be provided to 
each person listed in Section 1.2.  Any revisions or amendments to any of the documents that make up the 
FSP will also be provided to these individuals. 

A Field Sampling Report (FSR) will be prepared by EPA and will include field documentation provided by 
the Lake Roosevelt Co-Managers.  A Data Summary Report (DSR) will be prepared by TAI after data 
validation is completed and the database is finalized.  Validated data is due to EPA within 90 days of 
receipt of all samples at the laboratory, and the DSR is due to EPA within 150 days of receipt of all samples 
at the lab.  The reporting schedules are discussed further in the RI/FS Work Plan and in Section 4.3 of the 
FSP (Appendix A). 

2.7.1 FIELD DOCUMENTATION (A11.1) 
The EPA Region 10 technical team field supervisor will ensure that the field team receives the final 
approved version of the QAPP (including the FSP and SHSP) prior to the initiation of field activities.  A 
relational database will be used to manage the field data as described in the RI/FS Work Plan.  Field 
records that will be maintained include the following: 
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• Field logbooks 

• Photo documentation 

• Field data forms 

• Sample tracking/COC forms. 

The content and use of these documents are described in Section 3 of the FSP.  The field reporting 
schedules are discussed further in Section 5.3 of the FSP (Appendix A).  EPA SCRIBE software will be used 
by CH2M for sample management and generation of COCs/labels associated with the field samples 
shipped to ALS.  This project file is published to Scribe.net at the conclusion of the sampling event, with 
the released .bac file provided to the EPA RSCC. 

2.7.2 LABORATORY DOCUMENTATION (A11.2) 
All activities and results related to sample analysis will be documented at each laboratory.  Internal 
laboratory documentation procedures will be described in the laboratory QA plans (to be submitted 
following laboratory selection). 

The analytical chemistry laboratories will provide a data package for each sample delivery group or 
analysis batch that is comparable in content to a full Contract Laboratory Program package.  It will contain 
all information required for a complete QA review, including the following: 

• A cover letter discussing analytical procedures and any difficulties that were encountered 

• A case narrative referencing or describing the procedures used and discussing any analytical problems 
and deviations from SOPs and this QAPP 

• COC and cooler receipt forms 

• A summary of analyte concentrations (to two significant figures for results <10, three significant 
figures for results >10), MRLs, and MDLs 

• Laboratory data qualifier codes appended to analyte concentrations, as appropriate, and a summary 
of code definitions 

• Sample preparation, digestion, extraction, dilution, and cleanup logs 

• Documentation of laboratory processing procedures including individual fillet subsample and total 
composite weight, subsample mass, any identified anomalies in fish observed upon receptor. 

• Instrument run logs 

• Initial and continuing calibration data, including instrument printouts and quantification summaries, 
for all analytes 

• Results for method and calibration blanks 

• Results for all QA/QC checks, including serial dilutions, laboratory control samples (LCSs), matrix spike 
samples, laboratory duplicate or triplicate samples, and any other QC procedures required by 
applicable method protocols and laboratory SOPs 

• Original data quantification reports and printouts of chromatograms and mass spectra for all analyses 
and samples as applicable 

• All laboratory worksheets and standards preparation logs 

• A page of example calculations for each analytical method included in the data package 
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• A documented data deliverable for each analytical method performed and reported. 

Full laboratory data reports will be provided in both hard copy and electronic format to the TAI task QA 
coordinator, who will oversee data verification and validation, for the purpose of archiving the final data 
and data quality reports in the project file.  EDDs will be provided in a format that is compatible with the 
EPA technical team’s database.  A relational database will be used to manage the laboratory data as 
described in the RI/FS Work Plan. 

2.7.3 DATA QUALITY DOCUMENTATION (A11.3) 
Data verification (i.e., confirming the accuracy and completeness of field and laboratory data) will be 
completed by the EPA technical team for data generated in the field, and by each laboratory for the data 
that it generates.  Data validation and data quality assessment for this task will be completed by TAI and 
provided to the task QA coordinator.  All data generated by the laboratory will undergo Stage 4 data 
validation (S4VM). 

The accuracy of the laboratory EDDs (provided in a database format) will be verified by, or under the 
direction of, the database administrator.  All changes to data stored in the database will be recorded in the 
database change log.  Any data tables prepared from the database for data users will include all qualifiers 
that were applied by the laboratories and during data validation. 

Data validation reports will be prepared and provided to the TAI Task QA manager.  Results of the 
validation reports will be summarized in the field report.  Any limitation to the usability of the data will 
also be discussed in this report.  Completed data validation checklists will also be provided to the TAI task 
QA coordinator by the data validator. 
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SECTION 3 

DATA GENERATION AND ACQUISITION (B) 
3.1 SAMPLING PROCESS DESIGN AND RATIONALE (B1) 
Sampling protocols to be implemented by the Lake Roosevelt Fishery Co-Managers are not addressed by 
this QAPP Addendum, but may be accessed at:  

https://www.monitoringresources.org/Document/Protocol/Details/3354.   

This section presents the design and rationale for the Northern Pike sampling program that pertains to 
receipt of the selected fish by EPA’s field team for processing, labeling, and shipment to the analytical 
laboratory for further processing, compositing and chemical analysis.  Northern Pike tissue data is 
intended to support assessing risk to humans that consume fish.  The sampling approach was developed 
based on information from previous investigations and discussions with UCR fishery managers. 

3.1.1 INVESTIGATION CONSIDERATIONS (B1.1) 
In 2005, the EPA targeted fish species that were abundant in the UCR and were known to be commonly 
consumed by recreational or subsistence anglers (Walleye, wild and hatchery Rainbow Trout, Lake and 
Mountain Whitefish, Largescale Sucker, and Burbot > 30 cm) (USEPA 2005a).  For the HHRA, the 2009 fish 
sampling study targeted additional fish species representing varying feeding guilds known to be abundant 
in the UCR and commonly consumed by anglers (Walleye, Burbot, Smallmouth Bass, Largescale Sucker, 
Rainbow Trout, Kokanee Salmon and Mountain and Lake Whitefish > 30 cm).  Northern Pike (Esox lucius) 
were not included in the 2005 and 2009 sampling efforts because they were not present in the UCR 
system until 2011.  Northern Pike are a prohibited species in the State of Washington and the Lake 
Roosevelt Fishery Co-Managers have implemented an aggressive mechanical suppression and removal 
program. UCR fishers are currently offered a bounty of $10 per Northern Pike head (McLellan 2016a). 

3.1.2 TARGET SPECIES, SIZE CLASSES, AND RATIONALE (B1.2) 
Due to concerns about the negative impact of this invasive, highly predatory fish on native fish species 
and the potential for mercury bioaccumulation due to its piscivorous diet, Northern Pike greater than 300 
mm will be targeted for this study. A total of 60 fish will be collected; 30 for each of two size bins (300 to 
449 mm, and greater than or equal to 450 mm). These bins were selected based on the following 
rationale: 

• Northern Pike smaller than 300 mm are not likely to be consumed by anglers (McLellan 2016b). 
Northern Pike are a slender fish with y-bones that make it challenging to fillet, and fillets from 
whole 300 mm Northern Pike are small before removing the y-bones. Professional judgement was 
used to determine the lower bound of the size class as a reasonable assumption for angler 
consumption of Northern Pike in the UCR.  

• Northern pike collected during the suppression efforts are currently provided to CCT members. 
Therefore, the size classes collected during the suppression efforts are representative of the size 
classes consumed by people. 

• Size distribution data from 2017 suppression efforts indicated fish from the >450 mm size range 
may be more similar in age compared to the smaller cohort (<450 mm TL).  

Additional sampling details can be found in the FSP in Appendix A. 

https://www.monitoringresources.org/Document/Protocol/Details/3354.
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3.1.3 TARGET TISSUE TYPES AND RATIONALE (B1.3) 
Northern Pike fillets will be collected to provide additional data for the human health risk assessment.  
Skin-on fillets from other species were collected in 2005 and 2009. Skin-off fillets were collected during 
the 2016 sturgeon tissue sampling effort as sturgeon skin is inedible.  Similar to sturgeon, fillets with skin 
removed will be collected from Northern Pike.  Additionally, the y-bone will be removed. 

3.1.4 TARGET SAMPLE TYPES, LOCATIONS, AND RATIONALE (B1.4) 
Northern Pike will be collected from the UCR extending from the Gifford area to near Northport, 
Washington. The Lake Roosevelt Fisheries co-managers will conduct random exploratory surveys prior to 
targeted suppression to help maximize sampling in areas of greater Northern Pike abundance (Lake 
Roosevelt Fisheries Co-Managers 2018).  Northern Pike tissue concentrations are expected to be 
representative of exposure to the site-overall, and do not reflect reach-specific exposure concentrations.  

A composite sampling approach, modified from the approaches used in 2005 and 20097, will be used.  A 
total of 60 fillets will be sorted into two size bins (300 to 449 mm, and greater than or equal to 450 mm 
TL).  Each size bin will be comprised of 6 composite samples with a minimum of 5 randomly-selected fillets 
per composite, consistent with the 2009 fish study. A total of 12 composite samples will be analyzed. 
Refer to the FSP (Appendix A) for further details. 

3.1.5 TARGET ANALYTE LIST (B1.5) 
All samples will be analyzed for TAL metals, inorganic arsenic and mercury, percent lipids, and percent 
moisture.  Total length and mass, and fillet mass will also be measured. 

3.2 SAMPLING METHODS (B2) 
Field sampling methods are described in the FSP (Appendix A) and include the following topics: 

• Fishing Method (Section 2.1.2) 

• Fish Processing and Sample Collection (Section 2.1.5) 

• Sample Packaging and Transport (Section 2.1.6) 

• Management of Study-derived Waste (Section 2.1.7) 

• Field Documentation and Chain of Custody Procedures (Section 2.2) 

Standard operating procedures (SOPs) for each element of the fieldwork are provided in Attachment A2 to 
the FSP. 

In the event unanticipated or changed circumstances occur in the field, the field supervisor will institute 
the necessary changes and issue a QAPP change order (see Appendix A, Attachment A3) and ensure that 
the appropriate procedures are followed.  If corrective actions require a departure from the FSP, these 
changes will be documented on a field change request form (see Appendix A, Attachment A3).  In any 
other circumstances where sampling conditions are unexpected, the appropriate sampling actions 
consistent with this task’s objectives will be conducted.  This change will be noted in the field log, and a 
change request form will be completed for the project files and submitted to EPA.  Any problems that 
cannot be easily resolved or that affect the final quality of the work product will be brought to the 
attention of the CH2M technical team coordinator and EPA.  EPA will be notified of any problems that 

                                                            
7 Mercury analysis on Walleye and Smallmouth Bass were conducted on individual fish fillets in the 2009 study. Other analyses were performed 
on composites. 
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may affect the final outcome of this task.  Additional information regarding corrective actions and related 
documentation is provided in Section 4. 

3.3 SAMPLE HANDLING AND CUSTODY (B3) 
Fish caught by the Lake Roosevelt Fisheries Co-Manager field crews will be measured by the field crews 
with a measuring board and scale to obtain gross length (total length; mm TL) and weight measurements 
of specimens that will be retained for tissue samples.   

Whole fish within the targeted size ranges will be transferred to CH2M personnel by the Lake Roosevelt 
Fishery Co-Manager field crews.  All processing will be performed on the boat provided by the National 
Parks Service.  The processing boat will travel to shore and fish processing will be conducted on the boat 
while beached to provide a stable platform.  The fish will be held in a lexan bin with site water prior to 
processing.  Fish will be processed and filleted by CH2M personnel as described in the FSP.  Fish will be 
photographed and examined for external abnormalities (Appendix A), filleted without skin, and the fillets 
will be shipped to the laboratory on dry ice for processing, compositing, and chemical analysis.  After 
sampling is complete, EPA will prepare a specific compositing plan that identifies the individual fish that 
will be used to create each size class composite.  The compositing approach will consist of a stratified 
random approach based on size class (i.e., individual fillets from each size bin will be randomly assigned to 
1 of 6 composite samples for that size bin). 

Fish fillets will be shipped from the field to ALS under COC as described in Sections 2.1 and 2.2 of the FSP 
(Appendix A).  The samples will be stored frozen at –20 degrees Celsius (°C) or lower. The processing 
laboratory will homogenize fillets from each discrete fish individually.  Equal portions (by mass) of each 
discrete homogenate will then be combined.  The combined homogenates are then subjected to an 
additional mixing procedure to ensure a homogenous composite, which will be freeze-dried and ground 
before analysis.  Requirements for sample containers, sample preservation, storage temperature, and 
holding times are summarized in Table 3.  

Documents used to identify samples and to document possession will be field logbooks (Lake Roosevelt 
Fishery Co-Manager and CH2M logbooks) and COC records.  Custody will be documented for all samples 
at all stages of the analytical or transfer process.  COC procedures for sample handling prior to delivery 
to the laboratories are outlined in Section 2.2 of the FSP. 

Upon receipt of samples at the laboratory, the physical integrity of the containers and custody seals will 
be checked, and the samples will be inventoried by comparing sample labels to those on the COC forms.  
The laboratory will include the COC and shipping container receipt forms in the data package.  Any breaks 
in the COC or exceptions will be noted and reported in writing to the laboratory coordinator within 24 
hours of receipt of the samples.  The laboratory QA plan will include procedures used for accepting 
custody of samples and documenting samples at the laboratories.  The laboratory project manager will 
ensure that a sample‐tracking record is maintained that follows each sample through all stages of sample 
processing at the laboratory. 

Fish fillets will be stored in accordance with Table 3 (frozen at ‐20˚C) and partially thawed only 
immediately prior to processing.   Homogenized samples will be stored in accordance with Table 3 (frozen 
at ‐20˚C).  Laboratories will maintain COC documentation and documentation of proper storage conditions 
for the entire time that the samples are in their possession. 

The laboratories will not dispose of the samples for this task until authorized to do so in writing by the 
EPA RPM. 
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3.4 ANALYTICAL METHODS (B4) 
Fish tissue samples collected for this study will be analyzed for chemical parameters shown on Tables 2 
and 3.  Laboratory methods that will be used to complete the respective analyses are described below. 

3.4.1 CHEMICAL ANALYSES (B4.1) 
Fish tissue samples will be analyzed for TAL metals, inorganic arsenic, mercury, percent lipids and percent 
moisture, using the recommended methods listed in Table 3. 

Consistent with the DQOs identified in Section 2.5, the ACGs for the Northern Pike tissue study are below 
RBCs derived for human receptors for most analytes (see Appendix E-1 for human health RBCs).  The RBCs 
are concentrations associated with no significant effect on the receptor, under a given set of assumptions 
about exposure.  The ACGs and the RBCs from which they were derived are presented in Table 2. 

The human health RBCs were set equal to a hazard quotient (HQ) of 0.1 or cancer risk of 1x10‐6 (see 
Appendix E-1).  The ACGs are provided in Table 2 alongside expected MDLs and MRLs as reported by ALS 
Environmental, Kelso, Washington (pers. comm.  Poyfair 2016).  These expected MDLs and MRLs are 
below the ACGs in most cases.  Every effort will be made to select laboratories and methodology that will 
provide MDLs and MRLs that are below the ACGs.  Every effort will be made to ensure that MRLs will be 
no more than 2 times greater than MDLs.  Standard laboratory methodology is not expected to be 
sufficiently sensitive to provide MRLs or MDLs below the ACG for several analytes (Table 2).  For most 
COPCs, however, the standard analytical methods for tissue analysis will provide adequate sensitivity for 
the risk assessment. 

MRLs generally are equivalent to the concentration of the lowest calibration standard (i.e., the practical 
quantification limit) and represent the low end of the analytical calibration range.  Analytes that are 
detected at concentrations below the reporting limit but above the MDL will be reported, but will be 
qualified as estimated (i.e., a “J” qualifier or equivalent will be appended to the result by the laboratory).  
Non-detects will be reported at the MRL with a “U” qualifier. 

3.4.2 FIELD MEASUREMENTS (B4.2) 
Field operations will include measurement of fish TL and weight.  Measurements will be recorded by the 
Lake Roosevelt Fishery Co-Managers and will be provided to CH2M with the fish (Appendix A, FSP, Section 
2.1.3).  CH2M will process the fish after receipt; fillet weight will be recorded. 

3.5 QUALITY CONTROL (B5) 
QC samples will be prepared in the laboratories to monitor the precision of the sample homogenization 
procedures and the bias and precision of the sample analysis procedures.  At least one homogenized 
composite sample will be used to produce triplicate samples for quality assurance of the homogenization 
if sufficient tissue mass is available.  Details are provided in Section 3.3 of the FSP (Appendix A).  
Laboratory QC procedures are described below. 

3.5.1 LABORATORY QUALITY CONTROL (B5.1) 
Extensive and detailed requirements for laboratory QC procedures are provided in the EPA methods that 
will be used for this study (Table 3).  Each method protocol includes descriptions of QC procedures, and 
many incorporate additional QC requirements by reference to separate QC sections.  QC requirements 
include control limits and requirements for corrective action in many cases.  QC procedures will be 
completed by the laboratories, as required in each protocol and their internal SOPs, and as indicated in 
this QAPP. 
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The frequency of analysis for LCSs, matrix spike samples, spike or laboratory duplicates, and method 
blanks will be one for every 20 samples or one per extraction or analysis batch, whichever is more 
frequent.  Calibration procedures will be completed at the frequency specified in each method 
description.  Equipment (e.g., cutting boards, knives, blenders/Tissuemizers™, and bowls) blanks will be 
subjected to the same processes as the fish tissue before being poured into a sample bottle. 

As required for EPA SW‐846 methods (USEPA 2005b), performance‐based control limits have been 
established by the laboratories.  These and all other control limits specified in the method descriptions will 
be used by the laboratories to establish the acceptability of the data or the need for reanalysis of the 
samples.  Laboratory control limits for recovery of internal standards (including certified reference 
material), matrix spikes, and LCSs, and for relative percent difference (RPD) of laboratory duplicates, are 
provided in the analytical laboratory’s QA manual (to be submitted following laboratory selection).  
Because high resolution mass spectrometry (HRMS) analyses 1613B, 1668a and 1614 use isotope dilution 
techniques, analysis of matrix spike and matrix spike duplicate QC samples are not necessary. 

3.5.2 DATA QUALITY INDICATORS FOR LABORATORY (B5.2) 
The overall quality objective for this task is to develop and implement procedures that will ensure the 
collection of representative data of known and acceptable quality.  The QA procedures and 
measurements that will be used for this task are based on EPA guidance.  Data quality indicators such as 
the precision, accuracy or bias, representativeness, completeness, and comparability (PARCC) parameters 
and analytical sensitivity will be used to assess conformance of data with quality control criteria (USEPA 
2002b).  Measurement quality objectives (MQOs) for the quantitative PARCC parameters are provided in 
Table B‐4 of the 2009 QAPP (Parametrix et al. 2009).  Data quality indicators and quality control objectives 
are described in this section. 

Precision reflects the reproducibility between individual measurements of the same property.  Precision 
will be evaluated using the results of laboratory duplicates and at least one lab processing triplicate (for 
fish samples with sufficient mass).  Precision is expressed in terms of the RPD for two measurements.  The 
following equation is used to calculate the RPD between measurements: 

𝑅𝑅𝑅𝑅𝑅𝑅 =  
|𝐶𝐶1 − 𝐶𝐶2|

(𝐶𝐶1 + 𝐶𝐶2)
2�

× 100 

Where:  RPD = relative percent difference 

C1 = first measurement  

C2 = second measurement 

For three or more measurements, the relative standard deviation (RSD) is used to evaluate precision.  The 
RSD is calculated as the ratio of the standard deviation of three or more measurements to the average of 
the measurements, expressed as a percentage. 

Accuracy and bias represent the degree to which a measured concentration conforms to a reference 
value.  The results for SRM, matrix spikes, LCSs, field blanks, and method blanks will be reviewed to 
evaluate the accuracy and bias of the data.  The following calculation is used to determine percent 
recovery for a matrix spike sample: 

%𝑅𝑅 =  
𝑀𝑀 − 𝑈𝑈
𝐶𝐶

× 100 

Where: %R = percent recovery 

M = measured concentration in the spiked sample 
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U = measured concentration in the unspiked 
sample  

C = concentration of the added spike 

 
The following calculation is used to determine percent recovery for a LCS or reference material: 

%𝑅𝑅 =
𝑀𝑀
𝐶𝐶

× 100 

Where: %R = percent recovery 

M = measured concentration in the reference 
sample  

C = established reference concentration 

Results for field and method blanks can reflect systematic bias that results from contamination of samples 
during collection or analysis.  Detection of any target analytes in field or method blanks will be evaluated 
as potential indicators of bias. 

QC samples and procedures are specified in each method protocol (analytical methods are presented in 
Table 3).  All QC requirements will be completed by the laboratories as described in the protocols, 
including the following (as applicable to each analysis): 

• Initial calibration 

• Initial calibration verification 

• Continuing calibration 

• Calibration or instrument blanks 

• Method blanks 

• Standard or Certified Reference Materials – fish tissue 

• Laboratory control samples 

• Internal standards 

• Serial dilutions 

• Matrix spikes 

• Laboratory duplicates 

To alert the data user to possible bias or imprecision, data qualifiers will be applied to reported analyte 
concentrations when associated QC samples or procedures do not meet the criteria identified in this 
QAPP.  Laboratory control limits for the methods that will be used for this study will be provided to EPA 
by ALS Kelso.  Data validation criteria and procedures are described in Section 4.3 of this QAPP. 

ACGs provide the target concentration required for the chemical analysis.  Methods selected for this study 
are expected to provide sufficient sensitivity to yield ACGs that are below the lowest reference value for 
this study (Table 2).  

The laboratory will determine a MDL for each analyte, as required by EPA (USEPA 2014a, USEPA 2017).  
MDLs are statistically derived and reflect the concentration at which an analyte can be detected in a clean 
matrix with 99 percent confidence that a false positive result has not been reported.  The analytical 
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laboratory will have established MRLs at levels above the MDLs for the task analytes.  These values are 
based on the laboratory’s experience analyzing environmental samples and reflect the typical sensitivity 
obtained by the analytical system; they represent the level of analyte above which concentrations are 
accurately quantified.  Analyte concentrations for this study will be reported to the MDL.  Analytes 
detected at concentrations between the MRL and the MDL will be reported with a “J” qualifier to indicate 
that the value is an estimate (i.e., the analyte concentration is below the calibration range).  Non‐detects 
will be reported at the MRL with a “U” Qualifier and will be adjusted by the laboratory as necessary to 
reflect sample dilution or matrix interference. 

Representativeness and comparability are qualitative QA/QC parameters.  Representativeness is the 
degree to which data represent a characteristic of an environmental condition.  In the field, 
representativeness will be addressed primarily in the sampling design, by the selection of sampling sites 
and sample collection procedures.  In the laboratory, representativeness will be ensured by the proper 
handling and storage of samples, the use of standard performance‐based methods, and initiation of 
analyses within holding times. 

Comparability is the qualitative similarity of one data set to another (i.e., the extent to which different 
data sets can be combined for use).  Comparability will be addressed through use of field and laboratory 
methods that are consistent with methods and procedures recommended by EPA. 

Completeness is a measure of the amount of valid data obtained from the analytical measurement system 
and the complete implementation of defined field procedures.  The target completeness objective will be 
90 percent; the actual completeness may vary depending on the intrinsic nature of the samples.  The 
completeness of the data will be assessed during QC reviews. Completeness is defined as follows for all 
measurements: 

%𝐶𝐶 =
𝑉𝑉
𝑇𝑇

× 100 

 

Where: %C = percent completeness 

V = number of measurements judged 
valid  

T = total number of measurements 

3.6 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND 
MAINTENANCE (B6) 

Analytical instrument testing, inspection, maintenance, setup, and calibration will be conducted by the 
laboratories in accordance with the requirements identified in the laboratory’s SOPs and manufacturer 
instructions.  In addition, each of the specified analytical methods provides protocols for proper 
instrument setup and tuning and critical operating parameters.  Instrument maintenance and repair will 
be documented in the laboratory’s maintenance logs or record books. 

3.6.1 INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY (B7) 
Laboratory instruments will be properly calibrated, and the calibration will be verified with appropriate 
check standards and calibration blanks for each parameter before beginning each analysis.  Instrument 
calibration procedures and schedules will conform to analytical protocol requirements and descriptions 
provided in the laboratories’ QA plans. 
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All calibration standards will be obtained from either the EPA repository or a commercial vendor, and the 
laboratories will maintain traceability back to the National Institute of Standards and Technology (NIST).  
Stock standards will be used to establish intermediate standards and calibration standards. 

Special attention will be given to expiration dating, proper labeling, proper refrigeration, and prevention 
of contamination.  Documentation relating to the receipt, mixing, and use of standards will be recorded in 
a laboratory logbook.  All calibration and spiking standards will be checked against standards from 
another source, as specified in the methods and the laboratory QA manual. 

3.6.2 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES (B8) 
The quality of supplies and consumables used during sample collection and laboratory analysis can affect 
the quality of the data.  All equipment that comes into contact with the samples and extracts must be 
sufficiently clean to prevent detectable contamination, and the analyte concentrations must be accurate 
in all standards used for calibration and quality control purposes. 

The quality of laboratory water used for decontamination will be documented at the laboratory.  As 
discussed in Section 3.2, certified clean sample containers, if required, will be provided by the laboratory.  
All containers will be visually inspected prior to use, and any suspect containers will be discarded. 

Reagents of appropriate purity and suitably cleaned laboratory equipment will also be used for all stages 
of laboratory analyses.  Details for acceptance requirements for supplies and consumables at the 
laboratories are provided in the laboratory SOPs and QA plans.  All supplies will be obtained from 
reputable suppliers with appropriate documentation or certification.  Supplies will be inspected to 
confirm that they meet use requirements, and certification records will be retained by the field supervisor 
(i.e., for supplies used in the field) or the laboratory QA manager (i.e., for supplies used in the laboratory). 

3.7 DATA MANAGEMENT (B10) 
Data for this task will be generated both in the field and at the analytical laboratory.  The final repository 
for sample information for the sample collection efforts described in the FSP will be a relational 
database.  Procedures to be used to transfer data from the point of generation to the database are 
described in this section.  The final database will include historical as well as current data. 

The EPA technical team will follow the draft data management plan (DMP) established for the Site (TAI, 
2010) as described in the RI/FS Work Plan (USEPA 2008).  The DMP establishes standard procedures for 
the management of all documents and environmental data (field and laboratory) generated during the 
UCR RI/FS.  The DMP describes data management procedures relating to the creation, acquisition, 
handling, storage, and distribution of task‐related data.  The data management systems and procedures 
described below are intended to establish and maintain an efficient organization of large volumes of 
complex environmental information for a diverse combination of data types.  To accomplish this task, four 
management systems will be used to provide organized and efficient data management and retrieval: 

• Project database.  Stores environmental sampling and analysis data, information pertaining to 
geographic information system (GIS) files, and citations of documents related to collection, analysis, 
or interpretation of environmental data that are stored in the database.  A relational8  database will 
be used to facilitate data retrieval and interpretation.  Both current and historical data will be stored 
in the project database. 

                                                            
8 A relational database stores distinct types of data (e.g., station descriptions, sample descriptions, and analytical results) in different data tables, 
where the tables are linked, or related, through shared information (e.g., station identifiers and sample identifiers). 
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• Geographic information system.  Stores spatial data and enables the cartographic presentation of 
data trends and patterns. 

• Hard copy files.  Maintains a record and archive of documents from field studies, contractual 
agreements, and resulting reports.  TAI and its technical team will use various document and 
reference management software to organize hard copy documents. 

• Web site.  Documents, electronic data, and other project information will be available via the secure 
project web site.  Users with appropriate privileges will be able to download electronic data and 
documents.  

3.7.1 FIELD DATA (B10.1) 
Data that are generated during fish tissue collection and sample preparation will be manually entered into 
the field logbook, field data forms, and COC forms.  Data from these sources will be entered into the 
project database directly from the field logbook and field data forms.  These data include sample 
collection coordinates, station names, sampling dates, sample identifiers and numbers, and additional 
station and sample information.  All entries will be reviewed for accuracy and completeness by a second 
individual, and any errors will be corrected before the data are approved for release to data users. 

3.7.2 LABORATORY DATA (B10.2) 
A variety of manually entered and electronic instrument data will be generated at the laboratories.  Data 
will be manually entered into: 

• Standard logbooks 

• Lab fish processing/homogenization logbooks 

• Digestion and Extraction logs 

• Storage temperature logs 

• Balance calibration logs 

• Instrument logs 

• Sample preparation and analysis worksheets 

• Maintenance logs 

• Individual laboratory notebooks 

• Results tables for fish measurements (i.e., tissue sample weights during homogenization) 

All manual data entry into the laboratory information management system will be proofed at the 
analytical laboratories.  All data collected from each laboratory instrument, either manually or 
electronically, will be reviewed and confirmed by analysts before reporting.  A detailed description of 
procedures for laboratory data management and data review and verification is provided in the 
laboratory QA plan.  

Laboratory data will be entered directly into the project database from the EDD.  The electronic data for 
each data package will be provided for QA review in spreadsheet format.  These database entries will be 
verified against the hard‐copy laboratory data packages.  Data qualifiers will be entered into the 
spreadsheet and subsequently entered into the database by the data manager.  Data management 
procedures for this project are provided in the RI/FS Work Plan. 
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SECTION 4 

ASSESSMENT AND OVERSIGHT (C) 
This task will rely on the knowledge and expertise of the EPA technical team, as described in the FSP.  The 
field team and laboratories will stay in close verbal contact with the task manager during all phases of this 
task.  This level of communication will serve to keep the management team apprised of activities and 
events, and will allow for informal but continuous task oversight.  Few scheduled assessment activities are 
planned for this task because the scope of the sampling and analysis effort and the size of the team are 
relatively small. 

4.1 ASSESSMENTS AND RESPONSE ACTIONS (C1) 
Assessment activities will include readiness reviews prior to sampling and prior to release of the final data 
to the data users, as well as internal review while work is in progress.  An informal technical systems audit 
may be conducted if problems are encountered during any phase of this task. 

Readiness reviews are conducted to ensure that all necessary preparations have been made for efficient 
and effective completion of each critical phase of work.  The first readiness review will be conducted prior 
to field sampling.  The field supervisor will verify that all field equipment is ready for transfer to the site.  
The field supervisor will also verify that the field team and subcontractor(s), as required, have been 
scheduled and briefed (including review of the SHSP) and that the contract for   the subcontractor has 
been signed by both parties.  Any deficiencies noted during this readiness review will be corrected prior to 
initiation of sampling activities. 

The second readiness review will be completed before final data are released for use.  The database 
administrator will verify that all results have been received from the laboratories, data validation and data 
quality assessment have been completed for all data, and data qualifiers have been entered into the 
database and verified.  Any deficiencies noted during this review will be corrected by the database 
administrator, the task QA coordinator, or their designee.  Data will not be released for final use until all 
data have been verified and validated.  No report will be prepared in conjunction with the readiness 
reviews.  However, the EPA technical team coordinator and data users will be notified when the data are 
ready for use. 

Technical review of intermediate and final work products generated for this task will be completed 
throughout the course of all sampling, laboratory, data validation, data management, and data 
interpretation activities to ensure that every phase of work is accurate and complete and follows the QA 
procedures outlined in this QAPP.  Any problems that are encountered will be resolved between the 
reviewer and the person completing the work.  Any problems that cannot be easily resolved or that affect 
the final quality of the work product will be brought to the attention of the EPA technical team coordinator 
and EPA project coordinator.  EPA will be notified of any problems that may affect the final outcome of this 
task, according to the Agreement.  Samples will not be discarded by the lab until written permission to do 
so is provided by the RPM. 

The laboratory will be required to have implemented a review system that serves as a formal surveillance 
mechanism for all laboratory activities.  Each phase of work is reviewed by a supervisor before it is 
approved for release.  Details are provided in the laboratory QA plan.  EPA’s QA personnel may elect to 
observe, witness, and critique a dry run of the laboratory sample processing –homogenization, 
compositing, and documentation – prior to project initiation. 
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Technical system audits may be conducted if serious problems are encountered during sampling or 
analysis operations. 

Any task team member who discovers or suspects a non‐conformance is responsible for reporting the non‐
conformance to the task manager, the RPM, or the laboratory project or QA manager, as applicable.  The 
task QA coordinator will ensure that no additional work dependent on the non‐conforming activity is 
performed until a confirmed non‐conformance is corrected.  Any confirmed non‐conformance issues will 
be relayed to the EPA technical team coordinator.  In addition, communication between corrective actions 
by the field personnel and the laboratory relative to the accuracy and completeness of the chain‐of‐
custody documents will follow corrective‐action procedures. 

4.2 REPORTS TO MANAGEMENT (C2) 
The laboratories will keep TAI’s Analytical Chemistry Laboratory Coordinator apprised of their progress on 
a weekly basis.  The laboratories will provide the following information: 

• Inventory and status of samples held at the laboratory in spreadsheet format by sample delivery 
group. 

• Summaries of out‐of‐control laboratory QC data that resulted in a requirement for corrective action 
and a description of the corrective actions implemented. 

• Descriptions and justification for any significant changes in methodology or QA/QC procedures. 

The Laboratory Project Manager and Laboratory QA Manager will provide this information to the TAI 
Analytical Chemistry Laboratory Coordinator.  The laboratory will be required to have implemented routine 
systems of reporting non‐ conformance issues and their resolution.  These procedures are described in 
the laboratory QA manuals (to be submitted following laboratory selection).  Laboratory non‐conformance 
issues will also be described in the field sampling report if they affect the quality of the data. 

Data packages and EDDs will be prepared by the laboratory upon completion of analyses for each sample 
delivery group.  The case narrative will include a description of any problems encountered, control limit 
exceedances (if applicable), and a description and rationale for any deviations from protocol.  Copies of 
corrective action reports generated at the laboratory will also be included with the data package. 

Data that has undergone validation by TAI’s Technical Team will be provided electronically to EPA within 
90 days of receipt of all samples from the field.  These data will also be provided in the DSR, containing an 
overview of the field event, a sampling location map, sample collection methods used, rationale for any 
deviations from the FSP and QAPP, validated data, data validation report and summary statistics.  EPA will 
provide documentation and the rationale for all deviations from the FSP and QAPP that occur while 
samples are in EPA custody. 

The draft DSR will be prepared by the TAI technical team and submitted to EPA within 150 days following 
receipt of all samples from the field. 

4.3 DATA VALIDATION AND USABILITY (D) 
Data generated in the field and at the laboratories will be verified and validated according to criteria and 
procedures described in this section.  Data quality and usability will be evaluated, and a discussion will be 
included in the data validation report. 

4.3.1 DATA REVIEW, VERIFICATION, AND VALIDATION (D1) 
Field and laboratory data for this task will undergo a formal verification and validation process.  Data 
validation and data quality assessment will be completed and provided to the task QA coordinator.  All 
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errors found during the verification of field data, laboratory data, and the database will be corrected prior 
to release of the final data. 

Data verification and validation for TAL metals, inorganic arsenic and mercury will be completed by ESI 
under the oversight of the TAI Task QA Coordinator according to methods described in EPA’s guidance 
documents, including EPA’s national functional guidelines (NFGs) and associated analytical method 
requirements for inorganic data review (USEPA 2002b, 2014a and 2017).  Data validation will be performed 
in accordance with the “Guidance for Labeling Externally Validated Laboratory Analytical Data for 
Superfund Use” (USEPA 2009b).  Data will be qualified or rejected as necessary if results for laboratory 
control samples, matrix spike samples, laboratory duplicates or other required method QC do not meet 
QC acceptance criteria outlined in this QAPP, the specific analytical methods, or laboratory performance‐
based control limits, as applicable. Data may also be qualified as undetected based on concentrations of 
target analytes detected in laboratory or field blanks.  Current performance‐based control limits will be 
provided in the laboratory QA plans (to be submitted following laboratory selection), as applicable.  All 
data generated by the laboratory will undergo Stage 4 data validation (S4VM). 

Equipment rinse blanks will be evaluated, and data qualifiers will be applied in the same manner as 
method blanks.  The equipment blank will be subjected to the same processes as the fish tissue (e.g., 
cutting boards, knives, blenders/Tissuemizers™, and bowls) before being poured into a sample bottle.  
Data will be flagged if the RPD for lab processing triplicates exceeds 30%. 

4.3.2 VERIFICATION AND VALIDATION METHODS (D2) 
Field data will be verified during preparation of samples and COC forms.  Field notebook entries, field data 
forms, and COC forms will be checked for consistency daily by the field supervisor or his designee.  After 
field data are entered into the project database, 100% verification of the entries will be completed to 
ensure the accuracy and completeness of field data in the database.  Any discrepancies will be resolved 
before the final database is released for use. 

All chemistry data will be fully validated.  If problems or questions are encountered during validation, the 
laboratory will be contacted for resolution.  Additional full or focused validation will be completed if 
required to fully assess the quality of the data or to verify that laboratory errors have been addressed. 

Procedures for verification and validation of laboratory data and field QC samples will be completed as 
summarized in Section 4.3.1 above.  The accuracy and completeness of each data set will be verified at the 
laboratory when the EDDs are prepared and again as part of data validation.  EDD completeness will be 
verified electronically to the sample and analyte level when data from the laboratory and from the data 
validation firm are entered into the database.  Ten percent of entries to the database from the laboratory 
EDDs will be checked against the hard‐copy data packages. In addition to verification of field and 
laboratory data and information, data qualifier entries into the database will be verified.  Any 
discrepancies will be resolved before the final database is released for use. 

ACGs and targeted MRLs for this task are provided in Tables 2.  Any exceedance of actual MRLs over the 
target MRLs or ACGs will be discussed in the data validation report. 

4.3.3 RECONCILIATION WITH USER REQUIREMENTS (D3) 
The goal of data validation is to determine the quality of each datum and to identify those that do not 
meet the task measurement quality objectives.  Non‐conforming data may be qualified as estimated (i.e., 
a “J” qualifier appended to the result) or rejected as unusable (i.e., an “R” qualifier appended to the 
result) during data validation if criteria for data quality are not met.  Data may also be qualified as 
undetected during validation based on laboratory and field (rinsate) blank results.  Rejected data will 
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not be used for any purpose.  A summary of the qualified data and the reasons for qualification will 
be included in the data validation report. 

Data qualified as estimated will be used for all intended purposes and will be appropriately qualified 
in the final project database.  However, these data may be less precise or less accurate than 
unqualified data.  Data users, in cooperation with the EPA technical team coordinator and the task QA 
coordinator, are responsible for assessing the effect of the inaccuracy or imprecision of the qualified data 
on statistical procedures and other data uses.  The data quality discussion in the data validation report 
will include information regarding the direction or magnitude of bias or the degree of imprecision for 
qualified data to facilitate the assessment of data usability.  The data validation report will also include a 
discussion of data limitations and their effect on data interpretation activities. 
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Figure 1 – Organizational Chart for Northern Pike Tissue Study 
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Table 1.  Fish Tissue Task, Team Contact Information 

Name Task/Role Organization Office Phone 
Number 

Email Address 

Environmental Protection Agency 

Monica Tonel UCR Site RPM EPA R10 206-553-0323 Tonel.monica@epa.gov  

Donald M.  Brown Regional QA Manager EPA R10 206-553-0717 brown.donaldm@epa.gov 

Marc Stifelman Human Health Risk Assessor EPA R10 206-553-6979 stifelman.marc@epa.gov  

Jennifer Crawford Regional Sample Control Coordinator/QA Chemist EPA R10 206-553-6261 crawford.jennifer@epa.gov  

Don Matheny QA Chemist EPA R10 206-553-2599 Matheny.Don@epa.gov 

EPA Consultant Team 

Marilyn Gauthier Technical Team Coordinator CH2M 503-872-4800 Marilyn.gauthier@ch2m.com 

Kelly O’Neal Field Supervisor/Task Safety Officer CH2M (916) 286-0215 Kelly.ONeal@CH2M.com 

Bill Thayer Task Leader SRC 315-452-8424 thayer@srcinc.com 

Mark Follansbee SRC Program Manager SRC 207-883-2605 follansbee@srcinc.com 

TAI Team 

Kris McCaig Project Coordinator TAI 509-623-4501 kris.mccaig@teck.com 

Denise Mills Assistant Project Coordinator TAI 509-623-4515 denise.mills@teck.com 

Rosalind Schoof Technical Team Coordinator Ramboll 206-336-1653 rschoof@ramboll.com 

Cristy Kessel Analytical Chemistry Laboratory Coordinator TAI 509-496-1160 cristy.kessel@teck.com 

Rock Vitale Task QA Coordinator ESI 610-935-5577 rvitale@envstd.com 

Randy O/Boyle Database Administrator Exponent 425-519-8727 robolye@exponent.com 

Laboratory (ALS Environmental) 

Mark Harris Laboratory Project Manager ALS 360-577-7222 mark.harris@alsglobal.com 

Carl Degner Laboratory QA Manager ALS 360-577-7222 carl.degner@alsglobal.com 
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Table 2. Target Analyte List, Method Detection and Reporting Limits, Analytical Concentration Goals, and Human Health Risk-Based Concentrations for Addendum 
No. 2 to the 2009 Fish Tissue Study Quality Assurance Project Plan  

Analyte 2009 RBCa  

(mg/kg ww) 

2018 RBC  
(mg/kg ww) 

2018 RBCb  

(mg/kg dw) 

MRLc 

(mg/kg dw) 

MDLc 

(mg/kg dw) 

ACGd 

(mg/kg dw) 
Conventional Parameters 

Total Length NAe NA 

 

 

NA NA NA NA 

Total Mass NA NA NA NA NA NA 

Percent Moisture NA NA NA 0.1 NA 0.1 

Percent Lipids NA NA NA 0.1 NA 0.1 

Metals  

Aluminum 3.2 239 956 2 0.2 13 

Antimony 0.0013 0.0955 0.382 0.05 0.002 0.05 

Arsenic – Total 0.00048 0.00338 0.0135 0.5 0.02 0.5 

Arsenic – Total inorganicf 0.00048 0.00038 0.0135 0.02 0.007 0.02 

Barium 0.65 NA NA 0.05 0.005 2.6 

Beryllium 0.0065 NA NA 0.02 0.003 0.026 

Cadmium 0.0032 NA NA 0.02 0.002 0.02 

Calcium NA NA NA 4 2 4 

Chromium 4.9 0.0102 0.0404 0.2 0.02 19.6 

Cobalt 0.065 NA NA 0.02 0.003 0.02 

Copper 0.13 NA NA 0.1 0.02 0.52 

Iron 2.3 NA NA 1 0.2 9.1 

Lead NA NA NA 0.02 0.0005 0.02 

Magnesium NA NA NA 2 0.6 2 

Manganese 0.45 NA NA 0.05 0.008 1.8 

Mercury 0.00024 0.0239 0.0956 0.001 0.00009 0.0013 

Nickel 0.065 NA NA 0.2 0.02 0.26 

Potassium NA NA NA 20 9 20 

Selenium 0.016 1.19 4.76 0.1 0.05 0.1 

Silver 0.016 NA NA 0.02 0.006 0.064 

Sodium NA NA NA 20 2 20 

Sulfur NA NA NA 8 4 8 

Thallium 0.00023 0.00239 0.00956 

 
 

0.02 0.0009 0.02 



 

 

Table 2. Target Analyte List, Method Detection and Reporting Limits, Analytical Concentration Goals, and Human Health Risk-Based Concentrations for Addendum 
No. 2 to the 2009 Fish Tissue Study Quality Assurance Project Plan  

Analyte 2009 RBCa  

(mg/kg ww) 

2018 RBC  
(mg/kg ww) 

2018 RBCb  

(mg/kg dw) 

MRLc 

(mg/kg dw) 

MDLc 

(mg/kg dw) 

ACGd 

(mg/kg dw) 
Uranium 0.0097 NA NA 0.02 0.0008 0.02 

Vanadium 0.0032 NA NA 0.2 0.007 0.2 

Zinc 0.97 NA NA 0.5 0.06 3.88 
a 2009 RBCs taken from Parametrix et al. (2009) 

b 2018 RBCs taken from SRC (2018) and were calculated for both adults and children who consume fish; when calculating the RBC, the human intake factor (HIF) was 
based on the child for non-cancer and the time-weighted average (TWA) for cancer.  The lower of these values was then selected as the RBC.  See Appendix E-1 for 
additional detail. 

cMRLs and MDLs were taken from ALS Environmental in Kelso, WA (pers. comm. from Poyfair, August 2016).  Laboratory MDLs, and MRLs were provided on a dry weight 
basis.  The RBCs were calculated using the RSL Calculator, which states that “wet or dry weight is not an inherent assumption of the SL numbers. …users of the Table 
should consider whether the population of interest is more likely to consume the fish using a preparation method that is better simulated by a wet or dry weight.”  
Consumption of raw or cooked fish would be represented by wet weight, while smoked fish would be dry weight.  Wet weight RBC values were converted to dry weight 
values using 75% moisture for bony fishes, cited in EPA (1993), and the formula Dry Weight = Wet Weight / (Total Solids/100). 

dACGs represent the human health RBC unless the RBC is lower than the MRL.  In that case, the MRL is used as the ACG.  Bolded ACGs are different from those in the 
2009 QAPP (Parametrix et al.  2009) due to either changes in laboratory MRLs, or updated RfDs 

eNA = not available, analyte is not a COPC for the human health risk assessment. 
f  Inorganic arsenic will be analyzed using EPA Method 1632. 
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Table 3. Recommended Methods for Analysis of Contaminants of Potential Concern in Fish Tissue Samples 

Analytical 
Group 

Analytical and 
Preparation 
Method/SOP 

Reference Description 

Analytical 
Sample 
Volume 

Containers 
(number, size 

and type) 

Homogenized 
Sample 

Volume per 
container 

(need wet, dry 
or freeze dry 

basis) 

Container 
after 

Homogenizati
on 

Preservation 
Requirements 

(chemical, 
temperature, light 

protected) 

Maximum Holding 
Time (Preparation/ 

Analysis) 

TAL Metals 
(plus mercury) 

EPA Method 6010C  ICP-AES 30 g Aluminum foil, 
resealable 
plastic bag 

0.5 to 1 g 
freeze-dried 
tissue 

Two 4 oz 
glass jars 

Chemical: None 

Temperature: ambient 
(if freeze-dried), frozen 
at - 20˚C (if frozen)  

Light: None 

Storage up to 1 year 
after freeze-drying 
Digestion and 
Analysis: 180 days 
except for mercury at 
28 days 

ALS Kelso SOP#: MET 
TDIG/EPA Method 
6020B 

ICP-MS 0.5 to 1 g 
freeze-dried 
tissue 

EPA Method 1631E CV-AFS 0.5 to 0.6 g 
freeze-dried 
tissue 

EPA 7742 (selenium) Hydride AA 0.5 to 1 g 
freeze-dried 
tissue 

Inorganic 
Arsenic 

EPA Method 1632A HG-OFAAS 30 g Aluminum foil, 
resealable 
plastic bag 

0.5 g Two 4 oz 
glass jars 

Chemical: None 

Temperature: Frozen at 
-20 o C  

Light: None 

Storage: up to 1 year 
Analysis:  No 
demonstrated holding 
time 

Percent Lipids  Bligh-Dyer/ 
Gravimetric 

30 g Aluminum foil, 
resealable 
plastic bag 

  Chemical: None  

Temperature: Frozen at 
- 20˚C 

Light: None 

1 year 

Percent 
Moisture 

 Freeze-dry/ 
Gravimetric 

30 g Aluminum foil, 
resealable 
plastic bag 

  Chemical: None  

Temperature: Frozen at 
- 20˚C 

Light: None 

1 year 
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Table A-1.  Fish Tissue Task, Team Contact Information 

Name Task/Role Organization Office Phone 
Number 

Email Address 

Environmental Protection Agency 

Monica Tonel UCR Site RPM EPA R10 206-553-0323 Tonel.monica@epa.gov  

Donald M.  Brown Regional QA Manager EPA R10 206-553-0717 brown.donaldm@epa.gov 

Marc Stifelman Human Health Risk Assessor EPA R10 206-553-6979 stifelman.marc@epa.gov  

Jennifer Crawford Regional Sample Control Coordinator/QA 
Chemist 

EPA R10 206-553-6261 crawford.jennifer@epa.gov  

Don Matheny QA Chemist EPA R10 206-553-2599 Matheny.Don@epa.gov 

EPA Consultant Team 

Marilyn Gauthier Technical Team Coordinator CH2M 503-872-4800 Marilyn.gauthier@ch2m.co
m 

Kelly O’Neal Field Supervisor/Task Safety Officer CH2M (916) 286-0215 Kelly.ONeal@CH2M.com 

Frank Dillon Principal Investigator CH2M (517) 657-2417 Frank.Dillon@CH2M.com 

Keith Holliday Boat Operations NPS (509) 754-7858 keith_holliday@nps.gov 

John Culley Regional HSEM CH2M (509) 464-7228 John.Culley@CH2M.com 

Bill Thayer Task Leader SRC 315-452-8424 thayer@srcinc.com 

David Hohreiter SRC Program Manager SRC 315-452-8892 dhohreiter@srcinc.com 

TAI Team 

Kris McCaig Project Coordinator TAI 509-623-4501 kris.mccaig@teck.com 

Denise Mills Assistant Project Coordinator TAI 509-623-4515 denise.mills@teck.com 

Rosalind Schoof Technical Team Coordinator Ramboll 206-336-1653 rschoof@ramboll.com 

Cristy Kessel Analytical Chemistry Laboratory 
Coordinator 

TAI 509-496-1160 cristy.kessel@teck.com 

Rock Vitale Task QA Coordinator ESI 610-935-5577 rvitale@envstd.com 

Randy O/Boyle Database Administrator Exponent 425-519-8727 robolye@exponent.com 

Laboratory (ALS Environmental) 

Mark Harris Laboratory Project Manager ALS 360-577-7222 mark.harris@alsglobal.com 

Carl Degner Laboratory QA Manager ALS 360-577-7222 carl.degner@alsglobal.com 

 





 

 

Table A-2. Recommended Methods for Analysis of Contaminants of Potential Concern in Fish Tissue Samples 

Analytical 
Group 

Analytical and 
Preparation 
Method/SOP 

Reference Description 

Analytical 
Sample 
Volume 

Containers 
(number, size 

and type) 

Homogenized 
Sample 

Volume per 
container 

(need wet, dry 
or freeze dry 

basis) 

Container 
after 

Homogenizati
on 

Preservation 
Requirements 

(chemical, 
temperature, light 

protected) 

Maximum Holding 
Time (Preparation/ 

Analysis) 

TAL Metals 
(plus mercury) 

EPA Method 6010C  ICP-AES 30 g Aluminum foil, 
resealable 
plastic bag 

0.5 to 1 g 
freeze-dried 
tissue 

Two 4 oz 
glass jars 

Chemical: None 

Temperature: ambient 
(if freeze-dried), frozen 
at - 20˚C (if frozen)  

Light: None 

Storage up to 1 year 
after freeze-drying 
Digestion and 
Analysis: 180 days 
except for mercury at 
28 days 

ALS Kelso SOP#: MET 
TDIG/EPA Method 
6020B 

ICP-MS 0.5 to 1 g 
freeze-dried 
tissue 

EPA Method 1631E CV-AFS 0.5 to 0.6 g 
freeze-dried 
tissue 

EPA 7742 (selenium) Hydride AA 0.5 to 1 g 
freeze-dried 
tissue 

Inorganic 
Arsenic 

EPA Method 1632A HG-OFAAS 30 g Aluminum foil, 
resealable 
plastic bag 

0.5 g Two 4 oz 
glass jars 

Chemical: None 

Temperature: Frozen at 
-20 o C  

Light: None 

Storage: up to 1 year 
Analysis:  No 
demonstrated holding 
time 

Percent Lipids  Bligh-Dyer/ 
Gravimetric 

30 g Aluminum foil, 
resealable 
plastic bag 

  Chemical: None  

Temperature: Frozen at 
- 20˚C 

Light: None 

1 year 

Percent 
Moisture 

 Freeze-dry/ 
Gravimetric 

30 g Aluminum foil, 
resealable 
plastic bag 

  Chemical: None  

Temperature: Frozen at 
- 20˚C 

Light: None 

1 year 

 





 

 

 

Table A-3. Weights (g) of Individual Homogenates Required for Screening Study Composite  
Homogenate Sample a,b (USEPA 2000) 
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