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3.0 Background 
3.1 Introduction and problem statement 
The Columbia River is among the largest waterbodies in Washington state. The river spans the 
entire state, north to south, and flows along most of Washington’s southern border. The 
Columbia River provides many beneficial uses, including fish harvest. Toxics pollution threatens 
beneficial uses like fish harvest, and monitoring is necessary to assess human health risk.  

To evaluate human health risk from eating fish from the Columbia River, Washington 
Department of Ecology (Ecology) embarked on a multiyear study of the Columbia. Past studies 
indicate levels of contaminants in fish that could be harmful to people. However, the sample 
size has not been large enough to establish water quality impairment under the Clean Water 
Act. At least three composite samples are needed from one location.  

This study builds on the previous year’s effort in the lower Columbia River. Sites will continue 
upstream from Bonneville Dam. Other proposed Columbia River sites are described in the 
original Quality Assurance Project Plan. The sample size will increase to establish whether 
human health standards in the water quality criteria are being met.  

3.2 Study area and surroundings 
Monitoring in 2025 will focus on the Columbia River between Bonneville Dam and McNary 
Dam. We will target two sites within each of the three major reservoirs in this river section:  

• Lake Bonneville, upstream of Bonneville Dam  
• Lake Celilo, upstream of The Dalles Dam 
• Lake Umatilla, upstream of John Day Dam  

The sites were chosen using a combination of factors, including: 

• previous study data showing potential water quality issues  
• current impairment listings under the Clean Water Act  
• proximity to potential sources  
• fish abundance 
• site access 

The Lake Bonneville sites near Stevenson are primarily surrounded by forested land. Moderate 
levels of urban development are located near the lower Bonneville site at Stevenson, 
Washington, and Cascade Locks, Oregon. The upper Lake Bonneville site is mostly forest and 
sits at the edge of the Cascade Crest, where the landscape shifts to farmland open space. This 
site has three major developed areas: White Salmon and Bingen on the Washington shore, and 
Hood River, Oregon.  

The remaining sites between The Dalles Dam and McNary Dam are dominated by agricultural 
land with sparse development on the Washington side. Monitoring will focus primarily on the 
Washington shore. Table 1 summarizes land use at study sites.  
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Table 1. Dominant land uses associated with 2025 sampling sites. 

Reach Site Dominant Land Use 

U/S Bonneville Dam Stevenson (Lake Bonneville) Forested and moderate urban development 

U/S Bonneville Dam Bingen (Lake Bonneville) Forested 

U/S Dalles Dam Lower Celilo Agriculture and sparse development 

U/S Dalles Dam Upper Celilo Agriculture and sparse development 

U/S John Day Dam Lower Umatilla Agriculture and sparse development 

U/S John Day Dam Upper Umatilla Agriculture and sparse development 

Past fish tissue studies in this region were part of large-scale, basin-wide surveys conducted by 
the U.S. Environmental Protection Agency (EPA) and its partners (USEPA 2002; USEPA 2017). 
These surveys collected enough samples to describe broad areas, like the lower Columbia River, 
but often had only one sample from smaller areas, like Lake Bonneville.  

In contrast, Ecology’s Water Quality Assessment Policy 1-11 requires at least three samples 
from one assessment unit (Ecology 2023). Figure 1 shows how a large section of the Columbia is 
divided into four assessment units. Due to low sample sizes within each unit, there are many 
sections of the Columbia River listed as “waters of concern.” This designation means that fish 
tissue samples exceeded health criteria, but there is not enough data to confirm impairment.  

 
Figure 1. A map showing how the Columbia River is divided into assessment units.  
Alternating colors differentiate assessment units. 

3.2.1 Summary of previous studies and existing data 
Several regions of the Columbia River are listed as impaired under the Clean Water Act 
(category 5). Lake Umatilla is listed impaired for chlordane, polychlorinated biphenyls (PCBs), 
and dichlorodiphenyldichloroethylene (DDE). Lake Celilo and Lake Bonneville are listed as 
‘waters of concern’ due to PCBs, chlorinated pesticides, and metals found in fish tissue (Ecology 
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2022). Lastly, most of the Columbia River is under a total maximum daily load (TMDL)for dioxins 
(USEPA 1991).  

PCBs 
PCBs were detected in all fish tissue samples by studies conducted between 1996 and 2009. 
The range of PCB results depended on site, species, and tissue type. The highest results came 
from white sturgeon fillets (USEPA 2002). PCB Aroclor concentrations ranged from 10 µg/kg in 
largescale sucker fillets up to 203 µg/kg in white sturgeon fillets. A later study using EPA 
method 1668 showed total PCBs ranging from 1.35 µg/kg in smallmouth bass fillets to 33.3 
µg/kg in largescale sucker fillets (USEPA 2017). The latter study did not sample sturgeon.  

Polybrominated diphenyl ethers (PBDEs) 
PBDEs were not detected in 1996 surveys, but the 2009 survey found low levels. Total PBDE 
ranged from 0.951 µg/kg in smallmouth bass fillets up to 26.1 µg/kg in largescale sucker fillets. 
At these levels, PBDEs are unlikely to be a risk to human health but could be a risk to aquatic 
organisms.  

Juvenile Chinook salmon show negative effects at whole body concentrations between 11.3 and 
60 µg/kg (back calculated from lipid-normalized concentrations of 470 to 2500 µg/kg lipid at 2.4 
% total lipid concentration) (O’Neill 2015, Arkoosh et al. 2010). Although this study does not 
target juvenile Chinook salmon, monitoring PBDEs in freshwater fish provides a surrogate 
measure of aquatic health for endangered species like salmon. In other words, this study can 
show where problematic concentrations of toxics are likely to occur.  

Chlorinated pesticides 
Previous studies show that at least some samples had pesticide concentrations above 
thresholds for human health standards. More sampling would confirm whether listing on the 
303d list is warranted. The most recent EPA data from 2009 showed DDE concentrations ranged 
from 4.04 to 109 µg/kg in smallmouth bass fillets (USEPA 2017). The human health threshold 
for DDE in fillet tissue is 2.7 µg/kg.  

Dieldrin concentrations were measured between 0.033 and 0.174 µg/kg in smallmouth bass 
fillets. Chlordane (total of cis-, trans-, and oxychlordane) was measured from 0.051 µg/kg in 
smallmouth bass up to 1.57 µg/kg in largescale suckers; generally, below concentrations that 
could be a human health concern. Ecology’s human health standards for dieldrin and chlordane 
are 0.29 µg/kg and 13 µg/kg, respectively (Ecology 2023). 

Metals  
Previous data on metals included Mercury, Selenium, and others. Only mercury stands out as a 
potential metal of concern. Total mercury was measured up to 590 µg/kg in white sturgeon 
fillet and was generally above the 30 µg/kg human health criterion in largescale sucker and 
walleye fillet tissues (Buck 2004). Smallmouth bass fillets collected in EPA surveys were all 
above the human health standard, ranging from 80 to 790 µg/kg.  
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Dioxins and furans 
There are numerous dioxin listings along the Columbia River based on fish tissue and water 
quality data. EPA issued a dioxin TMDL for dioxin in 1991 (USEPA 1991). The most recent data 
on dioxin in fish tissue show concentrations ranging from 0.00003 to 0.00517 µg/kg in various 
species. The lowest concentrations were in trout and salmon. Highest concentrations were 
found in white sturgeon fillets. 

Water quality impairments 
Numerous sections of the Columbia River are listed as impaired or as waters of concern due to 
toxics pollution. Waters of concern indicate that human health criteria were exceeded, but the 
sample size was too small to confirm impairment. At least three fish tissue samples are needed, 
and the median concentration must exceed the standard to demonstrate impairment(Ecology 
2023). Table 2 shows the monitoring site coordinates and IDs to be used for labeling samples, 
as well as the assessment unit identifiers associated with Washington’s Water Quality 
Assessment.  

Table 2. Waterbodies listed as impaired or waterbody of concern in Washington’s Clean 
Water Act 303(b) report. 

Proposed  
Site 

Assessment  
Unit ID Medium Category Listing  

IDs Contaminants of concern 

Stevenson 170701051204_01_01 Tissue 2 

17900,  
17938,  
17979,  
88557 

DDE, Chlordane,  
Polychlorinated  

Biphenyls (PCBs),  
Methyl mercury 

Bingen 170701051105_01_01 Tissue 2 88556 Methyl mercury 

Lower  
Celilo 170701050401_01_01 Tissue 2 

18134,  
18149,  
18179,  
88554 

DDE, Chlordane,  
Polychlorinated  

Biphenyls (PCBs),  
Methyl mercury 

Upper  
Celilo 170701050406_01_01 Tissue 5 88555 Methyl mercury 

Lower  
Umatilla 170701011403_01_01 Tissue 2 

18514,  
18623,  
18735 

DDE, Chlordane,  
Hexachlorobenzene 

Lower  
Umatilla 170701011407_01_01 Tissue 2 

18512,  
18621,  
18801 

DDE, Chlordane,  
Polychlorinated  
Biphenyls (PCBs) 

Lower  
Umatilla 170701011408_01_01 Water 2 8801 Arsenic 

Upper  
Umatilla 170701010601_01_01 Tissue 2 11093 Mercury 

Upper  
Umatilla 170701010905_01_01 Tissue 2 88552 Methyl mercury 

https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=17900
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=17938
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=17979
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=88557
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=88556
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=18134
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=18149
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=18179
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=88554
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=88555
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=18514
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=18623
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=18735
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=18512
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=18621
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=18801
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=8801
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=11093
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?ListingId=88552
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4.0 Project Description 
The project goals and objectives will mirror those of the 2024 effort and programmatic QAPP 
for Freshwater Fish Contaminant Monitoring (FFCMP) (Bednarek and White 2024; Seiders and 
Sandvik 2020). Sampling will focus on collecting enough data to determine if water quality 
standards are met. Previous water quality assessments show that parts of the Columbia River 
are “waters of concern.” More data are needed to confirm impairments to water quality.  

We also aim to inform on fish consumption advisories for per- and polyfluoroalkyl substances 
(PFAS). Baseline data on PFAS across Washington state is limited. Funding was allocated to fill 
data gaps statewide to see if consumption advisories are needed due to PFAS pollution. The 
remaining lab budget will continue to focus on establishing a baseline for trends monitoring 
PCBs, PBDEs, pesticides, and metals.  

Other monitoring efforts in this region are aimed at broader-scale trend monitoring (Counihan 
et al. 2022). Our study differs in that we will collect enough samples at each site to support 
water quality assessment under Ecology’s Policy 1-11. Unlike basin-wide studies, sites focus on 
assessment units, the smallest water bodies that are assessed according to the policy. Others 
implement a probabilistic design aimed at basin-wide monitoring.  
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5.0 Organization and Schedule 
5.1 Key individuals and their responsibilities 
Table 3. List of organizations that are involved with different aspects of the FFCMP. 

Staff Title Responsibilities 

Jessica Archer 
EAP, SCS 
360-407-6698 

Section Manager 
Reviews the project scope and budget. Reviews and 
approves the draft QAPP and addendums. Works with 
management team to resolve issues affecting the project.  

Jim Medlen 
SCS, TSU 
360-480-6175 

Unit Supervisor 
Reviews and approves the scope, QAPP, addendums, and 
reports. Tracks progress of the project and manages budget 
and staffing needs.  

Jakub Bednarek 
TSU 
360-584-8318 

TSU Project 
Manager / Principal 
Investigator 

Writes the project plans, addendums, and reports. Reviews 
historical data and develops strategies for monitoring 
annually. Coordinates with lab and field staff. Reviews and 
analyzes field data.  

Lilith White 
SCS, TSU 
(564) 669-8799 

Project Assistant, 
Field and Data Lead 

Leads field logistics, sample collection, and sample 
processing. Ensure that field and processing information are 
recorded. Enters field and laboratory data into EIM. Assists 
with planning and reporting. 

Robert Waldrop  
MEL 
360-871-8801 

Laboratory Director 
Reviews and approves the final QAPP and addendums. 
Ensure EAP adheres to QA -related SOPs and practices. 
Secures lab capacity for analyses needed.  

Christina Frans  
EAP 
360-995-2473 

Ecology QA Officer 
Reviews and approves the draft and final QAPP and 
addendums. Ensures EAP adheres to QA-related SOPs and 
practices.  

QA: Quality Assurance  
SCS: Statewide Coordination Section  
EAP: Environmental Assessment Program  
MEL: Manchester Environmental Lab 
TSU: Toxic Studies Unit 
SOP: Standard Operating Procedures 
QC: Quality Control 
EIM: Environmental Information Management system 

Ecology will also coordinate with local natural resources agencies, Tribes, and municipalities as 
needed. We will take advantage of opportunities to avoid duplication of effort in fish collection. 
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In doing so, we aim to maximize resources to accomplish our objectives while minimizing the 
impact on natural resources.  

5.4 Proposed project schedule 
The project will follow the schedule proposed in tables 4 through 6. Reporting and data entry 
schedules are often reliant on laboratory analysis and validation turnaround times. The 
turnaround time can be three to twelve months.  

Table 4. Schedule for completing field and lab work. 

Task Due Date Lead Staff 

Field work November 2025 Lili White 
Fish sample processing December 2025 Lili White 
Sample Delivery to Lab January 2026 Lili White 
Laboratory analyses June 2026 MEL 
Contract lab data validation  December 2026 MEL 

Table 5. Schedule for data entry tasks. 

Task Due Date Lead Staff 

EIM data loaded 1 February 2027 Lili White 
EIM Review 2 March 2027 Jakub Bednarek 
EIM complete 3 March 2027 Jakub Bednarek/Lili White 

EIM: Environmental Information Management database  

1 All data entered into EIM by the lead person for this task.  
2 Data verified to be entered correctly by a different person; any data entry issues identified. Allow one month.  
3 All data entry issues identified in the previous step are fixed (usually by the original entry person); EIM Data Entry 
Review Form signed off and submitted to EIM Coordinator (who then enters the “EIM Completed” date into 
Activity Tracker). Allow one month for this step. Normally, the final EIM completion date is no later than the final 
report publication date. 

Table 6. Schedule for final report. 

Task Due Date Lead Staff Support Staff 

Draft to supervisor Aug 2027 Jakub Bednarek Lili White 
Draft to client/ peer reviewer September 2027 Jakub Bednarek Lili White 
Draft to external reviewers October 2027 Jakub Bednarek Lili White 
Final draft to publications team November 2027 Jakub Bednarek Lili White 
Final report due on web December 2027 Jakub Bednarek Lili White 
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6.0 Quality Objectives 
6.2 Measurement quality objectives 
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Table 7. Measurement quality objectives for precision, bias, and sensitivity for methods used in the 2025/2026 analysis. 

Parameter Method a 
Lab  

Duplicate  
(%) 

Matrix Spike 
Duplicate (%) 

Lab Control 
Sample (%) 

Surrogate  
(%) 

Matrix Spike  
(%) Reporting Limits b 

Mercury EPA 245.6 <20  
(for results >5x RL) <20 85–115 N/A 75–125 17 µg/kg (ww) 

Metals: As, Cd, 
Cu, Pb, Zn 

EPA 6020B <20 
(for results >5x RL) <20 85–115 N/A 75–125 100–5000 µg/g 

(ww)g 

Chlorinated 
Pesticides 

EPA 8081 <40 <40 20–200 c 20–200 c 20–200 c 0.5–3 µg/kg (ww)d 

PCB-Aroclors EPA 8082 <40  <40 20–200 c 20–200 c 20–200 c 
1.1–10 µg/kg 

(ww)e 

PCB congeners MLA-210  <40 N/A h N/A N/A 0.003–0.018 µg/kg 
(ww) 

PBDEs 
EPA 8270E 

(MEL 730104) 
<40 <40 20–200 c 20–200 c 20–200 c  

0.10–2.6 µg/kg; 
PBDE 209  

1.9–4.3 µg/kg 
(ww) 

PCDD/Fs MLA-217 <40 N/A h N/A N/A 
EQL 0.2–1 ng/kg 

(ww)f 

PFAS EPA 1633 <40 <40 h h h 
0.5–2.50 µg/kg 

(ww) 

Lipids MEL 730009 <20 N/A N/A N/A N/A 0.10% 

N/A: not applicable to method; (ww): wet weight; a Sample preparation methods are given in original QAPP (Seiders and Sandvik 2020); b Value reflects typical 
range. Required RLs for some samples may vary by site, species, and analyte; c These limits vary by specific analyte and surrogate used; d See Table 15 in 
original QAPP (Seiders and Sandvik 2020) for analyte-specific RLs for chlorinated pesticides by different methods; e Typical RL, yet interferences may drive the 
RL higher; f See Table 17 in original QAPP (Seiders and Sandvik 2020) for analyte-specific RLs for dioxins/furans; g See Table 16 in original QAPP (Seiders and 
Sandvik 2020) for analyte-specific RLs for metals; h: per method for OPR, Internal Standards, and Labelled Compounds.  
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7.0 Study Design 
This year’s monitoring will mirror that of 2024 monitoring into the next stretch of the Columbia 
River. In 2025, we will capture fish between Bonneville Dam and McNary Dam. The sites will be 
upstream of Bonneville Dam near Stevenson, WA; near Bingen, WA; Lower Lake Celilo above 
The Dalles Dam; upper Lake Celilo below John Day Dam; lower Umatilla Lake above John Day 
Dam, and Upper Umatilla Lake below McNary Dam.  

7.1 Study boundaries 
The study will be within the Columbia River between Bonneville Dam and McNary Dam. The 
study locations are described in Table 8. Figure 1 shows a map of the locations with site 
numbers corresponding to those in Table 8.  

Table 8. Monitoring sites for fish tissue monitoring, FFCMP 2025. 

Site Name Site No. Site ID River Mile  Latitude Longitude  Assessment Unit ID 

Stevenson 1 STV 148–154 45.6965 -121.8695 170701051204_01_01 

Bingen 2 BIN 170–176 45.7002 -121.4374 170701051105_01_01 

Lower Celilo 3 LCL 194–198 45.6549 -121.0669 170701050401_01_01 

Upper Celilo 4 UCL 204–210 45.6708 -120.8584 170701050103_01_01 

Lower Umatilla 5 LUM 228–236 45.7034 -120.3989 170701011407_01_01 

Upper Umatilla 6 UUM 258–268 45.8478 -119.822 170701010905_01_01 

We will also collect salmon from Carson, Little White, and Spring Creek hatchery as available. 
Availability depends on salmon returns and hatchery broodstock needs. Surplus broodstock has 
been offered for this study.  

Fish may be collected from exploratory sites to augment the statewide data gap on PFAS in fish. 
To fill this gap, we may collect fish outside of the Columbia River locations. These fish 
collections will be opportunistic, based on time or if another agency is conducting fish surveys 
and can supply fish samples.  
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Figure 22. Overview and detail maps showing 2025 sampling locations. 

7.2 Field data collection 
7.2.1 Sampling strategy, frequency, and locations.  
We will collect a sample size that is sufficient to evaluate against Washington Water Quality 
Standards. At least three composite samples of three fish each from a single site are needed to 
meet this goal (Ecology 2023). We will also collect additional samples to improve statistical 
power for time trends analysis in future studies.  

We will also include up to 37 samples from exploratory sites, ancillary species, or various tissue 
types for the analysis of PFAS. Exploratory sites and ancillary species will help fill PFAS data gaps 
in fish tissue to inform fish consumption advisories. Fish from exploratory sites will be obtained 
as time allows from WDFW fish collections, recreational anglers, or FFCMP.  

Analyzing whole body and fillet tissues will help us understand how PFAS compartmentalizes. It 
will tell us about the comparative risk for those who eat whole fish. If fish capture is limited, we 
may alternatively analyze archived tissues between 2023 and 2024 as part of the 37 exploratory 
samples. Analyzing archived tissues already tested for PFAS will evaluate the stability of PFAS in 
tissue samples. Compound stability data will increase confidence in results that exceed the 90-
day holding time and reduce the risk of expired samples.  
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Table 9 shows a tentative sampling plan for comparing the results of archive samples as a 
contingency to field samples. Data from 2023 samples will show if the sum of PFAS (∑PFAS) has 
degraded over three years, and so on for 2024 and 2025. A degradation curve for ∑PFAS can be 
plotted to show stability, as done by Schantz et al. (2015). 

Table 9. Contingency plan for the analysis of archived fish tissue. 

Number of Samples Archive sample year of collection 

10 2025 

10 2024 

10 2023 

Table 10 shows the number of samples that will be analyzed for each method by Manchester 
Environmental Lab. Analyses conducted by a contract lab are shown in Table 11. The analyses in 
Table 11 are contracted with a partner lab because Ecology’s Manchester Lab is not accredited 
for these methods. 

A limited number of PCB congener analyses will be performed by the contract lab. Congener 
methods with high sensitivity are better suited for low levels, such as those expected in chinook 
salmon. The methods MLA-210 and 217 will replace methods 1668 and 1633. The new 
methods, which use gas chromatography and tandem mass spectrometry (GC-MS/MS), were 
shown to be equivalent to methods used in previous years.   
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Table 10. The number of samples to be delivered for each analysis to MEL. 

Sample 
Location   

Target 
Species 

Hg  
(EPA 245.6)a 

Cd, Pb, Zn, As, 
Cu, Se 

(EPA 6020B b) 

Pesticides + 
Aroclors  

(EPA 8081/8082 cd) 

PBDE  
(EPA 

8270Ee) 
Lipid 

Stevenson  SMB 5 3 5 5 5 

Stevenson  LSS 3 3 3 2 3 

Bingen SMB 5 3 5 5 5 

Bingen LSS 3 3 3 2 3 

Lower Celilo  SMB 5 3 5 5 5 

Lower Celilo  LSS 3 3 3 2 3 

Upper Celilo  SMB 5 3 5 5 5 

Upper Celilo  SSS 3 3 3 3 3 

Lower Umatilla  SMB 5 3 5 5 5 

Lower Umatilla  LSS 3 3 3 3 3 

Upper Umatilla  SMB 5 3 5 5 5 

Upper Umatilla  LSS 3 3 3 3 3 

Carson Hatchery  CK 5 NA NA NA NA 

Little White 
Salmon 

Hatchery  
CK 5 NA NA NA NA 

Total Field 
Samples — 58 36 45 30 45 

LMB: Largemouth bass  
LSS: Largescale sucker  
CK: Chinook salmon  
NA: not analyzed for this sample group.  
a USEPA 2014 
b USEPA 2014 
c USEPA 2007 
d USEPA 2007 
e USEPA 2018a 
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Table 11. Analysis plan for samples to be delivered to a contract lab. 

Sample Location Target 
Species 

PFAS  
(EPA 1633 a) 

PCB congener  
GC-MS/MS 
(MLA-210 b) 

PCDD/Fs  
GC-MS/MS 
(MLA-217 c) 

Stevenson LMB 5 NA 3 

Stevenson LSS 3 NA NA 

Bingen LMB 5 NA 3 

Bingen LSS 3 NA NA 

Lower Celilo LMB 5 NA 3 

Lower Celilo LSS 3 NA NA 

Upper Celilo LMB 5 1 3 

Upper Celilo LSS 3 NA NA 

Lower Umatilla LMB 5 1 3 

Lower Umatilla LSS 3 NA NA 

Upper Umatilla LMB 5 1 3 

Upper Umatilla LSS 3 NA NA 

Carson Hatchery CK 5 5 NA 

Little White 
Salmon Hatchery  CK 5 5 NA 

Spring Creek 
Hatchery CK 5 NA NA 

Exploratory 
Sampling LMB 37 NA NA 

Total Field 
Samples: — 100 13 18 

LMB: Largemouth bass LSS: Largescale sucker CK: Chinook salmon NA: Not analyzed  
a USEPA 2018b 
b SGS AXYS 2024 
c SGS AXYS 2023 
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10.0 Quality Control 
10.1 Table of field and laboratory quality control.  
Table 12. Quality control sample types and frequencies. 

Parameter  Analytical 
Method 

Lab 
Duplicates 

Lab Control 
Samples Surrogates 

Matrix 
Spike and 
Duplicate 

Method 
Blanks 

Mercury 
(CVAA) EPA 245.6 1/ batcha 1/batch NA 1/batch 1/batch 

Metals: As, 
Cd, Cu, Pb, Zn EPA 6020B 1/batch 1/batch NA 1/batch 1/batch 

Chlorinated 
Pesticides 
(GC/ECD) 

EPA 8081, 
MEL SOP 1/batch 1/batch Each 

sample 1/batch 1/batch 

PCB Aroclors 
(GC/ECD) 

EPA 8082 
MEL SOP 1/batch 1/batch each 

sample 1/batch 1/batch 

PCB 
congeners b  
(GC-MS/MS) 

MLA-210d 1/batch 
each 

sample & 
1/batch c 

NA NA 1/batch 

PBDEs  
(GC/MS-SIM) 

EPA 8270, 
MEL SOP 
730104 

1/batch 1/batch each 
sample 1/batch 1/batch 

Dioxins / 
Furans b  

(GC-MS/MS) 
MLA-217e 1/batch 

each 
sample & 
1/batch c 

NA NA 1/batch 

PFAS b  
(LC-MS/MS) EPA 1633  1/batch 1/batch c each 

sample NA 1/batch 

Lipids  MEL SOP 
730009 1/batch NA NA NA 1/batch 

a “Batch” is defined as up to 20 samples analyzed together.  
b Certified Reference Material (NIST) to be analyzed once per parameter group.  
c Labeled compounds in each sample and Ongoing Precision and recovery standards in each batch.  
d Equivalent to method EPA 1668C (USEPA 2010) 
e Equivalent to method EPA 1613B (USEPA 1994) 
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13.0 Data Verification 
13.2 Laboratory data package requirements 
Lab data will be verified and validated to a stage 4 standard. MEL data will be verified through a 
“same-party validation” process as described in MEL’s SOPs. Contract data will also be validated 
to the Stage 4 level by a MEL validator.  

The FFCMP project manager will work with MEL to describe the project needs for the contract 
lab in a statement of work (SOW). The SOW will describe analysis needs and reporting 
instructions. Results from the contract lab will be delivered to MEL and should include all 
necessary information needed for a Stage 4 validation.  
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