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1 Introduction  

This data report presents the results of chemical analyses of juvenile Chinook salmon 
(Oncorhynchus tshawytscha) 

The primary objectives for collecting the tissue data under the Juvenile Chinook 
Salmon QAPP (Windward 2009) were to: 

tissue collected on June 10 and 11, 2009, as part of the 
supplemental remedial investigation for the East Waterway (EW). Sampling and 
analyses were conducted in accordance with the Quality Assurance Project Plan: Juvenile 
Chinook Salmon Collection and Chemical Analysis (Windward 2009), hereafter referred to 
as the Juvenile Chinook Salmon Quality Assurance Project Plan (QAPP). Field catch 
results and the results of the chemical analyses of juvenile Chinook salmon samples 
are provided in this report. Juvenile Chinook salmon whole-body tissue samples were 
analyzed for total metals, butyltins, polycyclic aromatic hydrocarbons (PAHs), 
phthalates, semivolatile organic compounds (SVOCs), polychlorinated biphenyls 
(PCBs) as Aroclors, pesticides, lipids, and total solids. The stomach contents sample 
was analyzed for total metals, PAHs, and total solids. 

 Characterize the chemical exposure for juvenile Chinook salmon, an ecological 
receptor of concern (ROC) in the ecological risk assessment (ERA), through all 
exposure routes by means of tissue-residue exposure analysis.1

 Characterize chemical exposure for juvenile Chinook salmon

 
2

This report is organized into sections that present collection and processing methods, 
analytical methods, chemical analysis results, and references. The text is supported by 
the following appendices: 

 and wildlife 
ROCs (birds and mammals that may consume juvenile salmon as prey) through 
the food chain by means of dietary exposure analysis. 

 Appendix A – Chinook Compositing Memorandum  

 Appendix B – Data Management 

 Appendix C – Data Validation Report 

 Appendix D – Laboratory Report Forms 

                                                 
1 A tissue-residue approach is not appropriate for estimating risk to juvenile Chinook salmon from 

PAHs or metals (other than tributyltin [TBT], mercury, or selenium) because fish actively regulate 
these chemicals of interest (COIs). 

2 For metals (other than TBT, mercury, or selenium) an exposure media (i.e., diet or water) approach is 
preferred. Stomach contents chemistry data will be used to assess dietary risk to juvenile Chinook 
salmon. Thus, stomach contents were only analyzed for PAHs and metals (other than TBT, mercury, or 
selenium). 
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 Appendix E – Field Collection Forms and Field Notes 

 Appendix F – Chain-of-Custody and Compositing Forms 

2 Juvenile Chinook Salmon Collection and Sample Processing 
Methods 

This section summarizes the methods used to collect and process juvenile Chinook 
salmon. The field procedures used to collect these samples are described in detail in 
the Juvenile Chinook Salmon QAPP (Windward 2009). Section 2.1 presents the 
juvenile Chinook salmon sampling methods, Section 2.2 presents sample 
identification, compositing and processing methods; Section 2.3 describes field 
deviations from the QAPP.  

2.1 JUVENILE CHINOOK SALMON COLLECTION  
This section discusses the species targeted for collection, sampling methods, and catch 
results. Sampling locations are presented on Map 2-1. Juvenile Chinook salmon 
sampling was conducted on June 10 and 11, 2009.  

In addition, it should be noted that juvenile chum salmon sampling was conducted on 
April 28, 2009. However, these samples were not used because sufficient juvenile 
Chinook salmon samples were collected during the June sampling event. 
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Map 2-1. Juvenile Chinook salmon sampling location 
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2.1.1 Targeted species 

To meet the study objectives as presented in Section 2.2 of the Juvenile Chinook Salmon 
QAPP (Windward 2009), juvenile Chinook salmon were collected from the EW to 
estimate their chemical exposure during outmigration through the EW. As discussed in 
the Juvenile Chinook Salmon QAPP (Windward 2009), the Washington State 
Department of Fish and Wildlife (WDFW) describes the status of the federally 
threatened species Green River (Duwamish) Chinook salmon as “healthy” (WDFW 
2002). In previous EW sampling events, juvenile Chinook salmon were caught in seine 
nets from April through September, with peak numbers found in April through July 
(Shannon 2006). Juvenile Chinook salmon are generally regarded as the most estuarine-
dependant salmonid, with residence time for wild juvenile Chinook salmon in the 5-
mile-long Lower Duwamish Waterway immediately upstream of the EW ranging from 
2 weeks to 2 months (Ruggerone and Volk 2004).  

Because the numbers of both wild and hatchery juvenile Chinook in EW can be limited, 
juvenile chum salmon were collected in April. These fish were to be used as a surrogate 
for whole-body and/or dietary analyses if insufficient numbers of juvenile Chinook 
salmon or mass of stomach contents were not collected for analysis during the June 
sampling event. As discussed in the QAPP (Windward 2009), juvenile chum salmon are 
also highly dependent on estuaries, feed on similar organisms, and have similar habitat 
use as juvenile Chinook salmon. Chum salmon specimens (and stomach contents) were 
archived until after Chinook sampling was completed and it was known that sufficient 
juvenile Chinook salmon were retained. The archived chum salmon were disposed of 
after it was known that sufficient Chinook were collected during the June 2009 
sampling event. 

2.1.2 Collection methods 

Sampling for juvenile chum salmon occurred in April 2009, and sampling for juvenile 
Chinook salmon was conducted in June 2009 to coincide with the peak outmigration of 
each species. Both sampling events took place using a beach seine from the mouth of 
Slip 27 (Map 2-1). As discussed in the Juvenile Chinook Salmon QAPP (Windward 
2009), fishing during both the April and June events began at Slip 27; fishing was also to 
occur at Slip 36, at the discretion of the field coordinator, if it was determined that 
sampling at Slip 36 might yield better results. However, no sampling at Slip 36 was 
conducted because sufficient numbers of juvenile Chinook and chum salmon were 
collected from the mouth of Slip 27. 

The targeted fish were collected using a standard beach seine. The beach seine 
measured 37 m long and 3 m deep, with 6-mm mesh in the wings and 5-mm mesh in 
the center bag. The seine was equipped with floats, to minimize snagging of the lead 
line on submerged pilings, riprap, and other debris, and 30-m ropes to haul the net to 
shore. The net was deployed at low tide, as close to slack water as possible. Prior to each 
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deployment, the area, time of day, and weather conditions were recorded. To avoid 
contamination, the beach seine was cleaned of all debris before being deployed. The net 
was generally deployed 30 m from shore and parallel to the beach using an outboard 
motor-powered boat and three or four crew members, unless modifications were 
deemed necessary by the field crew.  

One or two crew members stood onshore holding the 30-m rope attached to one end of 
the net until the boat, operating in reverse, pulled the rope taut. Once the rope was taut, 
another crew member fed the net from the bow of the boat into the water as the boat 
operator slowly motored in reverse to lay out all the net parallel to shore. The rope on 
the opposite end of the net was then brought to shore on the boat, and the crew member 
who had been in the bow of the boat deploying the net went ashore with the rope end 
to assist with net retrieval. Teams of one or two crew members stood at each end of the 
net, approximately 40 m apart, pulling the net toward shore at a steady rate. When the 
net was approximately 10 m from shore, the two teams moved together until they were 
about 10 m apart and then finished hauling the net up onto the shore. 

Table 2-1 summarizes the beach seines set during both the April and June sampling 
events, along with the counts of target species collected for each seine attempt.  

Table 2-1. Beach seine sampling locations 

Sampling 
Location by 

Date 
Set 

Number Time 

No. of Target Species Collected 

Chum 
Chinook, 

Wild 
Chinook, 
Hatchery Total 

April 28, 2009       

Slip 27 
001 1155 54 0 0 54 

002 1237 47 0 0 47 
Daily total   101 0 0 101 

June 10, 2009       

Slip 27 

001 1003 0 0 2 2 

002 1033 0 4 5 9 

003 1104 0 0 6 6 

004 1122 0 0 0 0 

005 1136 0 2 14 16  

006 1156 0 4 21 25 

007 1226 0 3 42 45 

008 1304 0 11 16 27 

009 1342 0 6 0 6 

010 1407 0 4 0 4 

011 1432 0 1 0 1 
Daily total   0 35 106 141 

June 11, 2009       

Slip 27 
012  1046 0 0 0 0 

013 1110 0 1 0 1  
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Sampling 
Location by 

Date 
Set 

Number Time 

No. of Target Species Collected 

Chum 
Chinook, 

Wild 
Chinook, 
Hatchery Total 

014 1130 0 4 0 4 

015 1150 0 0 0 0 

016 1204 0 0 0 0 

017 1228 0 3 0 3  

018 1246 0 4 0 4 

019 1309 0 6 0 6 

020 1337 0 1 0 1 

021 1355 0 3 0 3 

022 1412 0 2 0 2 
Daily total   0 24 0 24 

Overall Total   101 59 106 266 

  

2.1.3 Field sample processing 

Fish were processed using a live sampling technique to minimize the mortality of 
non-target species through species sorting and processing prioritization. Upon 
completion of an individual beach seine set, the catch was immediately emptied into a 
large plastic tub or returned directly to the water, whichever was judged to be less 
stressful to the non-target species fish. Field crew then sorted the catch by species and 
size into numerous smaller tubs. Target species were separated from non-target species 
and processed. Non-target species were identified to the lowest practical taxon, the 
numbers of fish captured were estimated, and the fish were returned immediately to 
the location of capture.  

The targeted number of individual juvenile Chinook salmon captured in the beach 
seines was checked for clipped adipose fins or presence of a coded wire tags to 
determine whether the fish were wild3

                                                 
3 Non-marked fish were considered to be wild, although a small percentage of hatchery fish are not 

clipped or tagged prior to release. 

 or hatchery-raised. Fish were sorted and placed 
in a 5-gal. bucket filled with ice. All fish were carefully inspected to ensure that the 
sampling equipment did not damage their skin or fins. All individual specimens from 
each beach seine set were placed in one large ziplock bag, with the date, sampling 
location, and set number recorded on the outside of the bag in indelible ink, and then 
placed in a cooler with ice. The iced fish were transported in coolers to Analytical 
Resources, Inc. (ARI) for further processing of tissue samples and for stomach contents 
analysis. 
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The date, time, and location of each effort were recorded in the field notebook, the 
Stomach Contents Tally Form (see Section 2.2), and the Non--target Species Tally Form. 
Completed field forms are presented in Appendix E. 

2.1.4 Catch results  

A total of 165 juvenile Chinook salmon and 101 juvenile chum salmon were collected 
and retained for possible analysis. Target numbers specified in the QAPP (Windward 
2009) were met or exceeded for juvenile Chinook salmon, and thus the juvenile chum 
salmon were not analyzed. Compositing information, including the specimen 
identification (ID), length, and weight for each target specimen included in a composite 
sample, are presented in Appendix A. 

Non-target fish, crab, shrimp, and other invertebrate species captured in the EW were 
identified, recorded, and returned to the EW. A total of 11 fish species, including both 
target and non-target species and two types of invertebrates classified to the lowest 
taxonomic level practicable were collected from the EW. The names and numbers of 
each species captured, by sampling effort, are presented in Table 2-2. 

Table 2-2. Numbers of individual specimens captured in the EW 

Species Scientific Name 

Number of Specimens Captured 
April 28, 

2009 
June 10 – 11, 

2009 Total 
Chinook salmon Oncorhynchus tshawytscha 0 486 486a 

Chum salmon Oncorhynchus keta 223 627 850b 

Coho salmon Oncorhynchus kisutch 0 10 10 
Comb jellies Ctenophora 0 370c 370 
Crescent gunnel Pholis laeta 0 1 1 
Dungeness crab Cancer magister 1 0 1 
Pacific herring Clupea pallasii marisalbi 0 3 3 
Pacific sand lance Ammodytes hexapterus 1 3 4 
Shiner surfperch Cymatogaster aggregata 0 7 7 
Striped perch Embiotoca lateralis 0 3 3 
Skate Rajidae sp. 1 0 1 
Smelt spp. Osmeridae sp. 0 3 3 
Threespine stickleback Gasterosteus aculeatus 0 4 4 
Unknown jellyfish sp. unknown 0 68c 68 
Total   226 1,585 1,811 

a A total of 59 wild and 106 hatchery juvenile Chinook salmon were retained for processing during the June 2009 
sampling event. All other juvenile Chinook salmon were released.  

b A total of 101 juvenile chum salmon were archived after the April 2009 sampling event as a possible surrogate 
for juvenile Chinook salmon. All others were released. 

c

EW – East Waterway 
 Number is approximate. 
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2.2 SAMPLE IDENTIFICATION, COMPOSITING, AND PROCESSING 
This section presents methods used to process fish following collection in the field. 
Specimen and sample ID numbers are described for individual fish and also for the 
composite tissue samples. In addition, the compositing scheme is described. 

2.2.1 Sample identification 

For whole-body tissue samples, unique alphanumeric sample numbers were assigned 
to each individual fish specimen and each composite sample. The first four characters 
for all samples were “EW09” to identify that the sample was collected from the East 
Waterway project area in 2009. The next characters identified the sampling location: S27 
for Slip 27. The next three characters, a three-digit number, identified the effort number 
(e.g., the second beach seine effort after the start of sampling was 002). The next three 
characters identified the individual species type as Chinook salmon (CHN) or chum 
salmon (CHU). Following these identifiers, the letters “H” or “W” were used to 
designate the specimen as a hatchery or wild fish. The final identifier was a sample 
number. For example, the sample ID EW09-S27-003-CHN-W-001 represented the first 
wild Chinook salmon sample collected from Slip 27 during the third East Waterway 
2009 sampling effort. All relevant information for each individually wrapped and 
labeled target specimen, including sample ID, length, weight, external abnormalities, 
sample date, time, and location number, was recorded on the Stomach Contents Tally 
Form (Appendix E).  

Once whole-body samples had been composited in the laboratory, a unique ID number 
was assigned to the composite. The compositing scheme was determined in 
consultation with EPA and specified which individual fish were included in each 
composite (see Section 2.1.4.3 and Appendix A) and the resulting composite ID. The 
whole-body composite samples included “EW09-CHN” followed by the letters “H” or 
“W” to designate hatchery or wild fish, the letters “comp” to indicate a composite 
sample, and a sequential two-digit number to identify the sample number. For example, 
the first Chinook hatchery salmon whole-body composite sample composed of fish 
collected from the East Waterway in 2009 was identified as EW09-CHN-H-comp01.  

Stomach contents composite samples were identified with “EW09-CHN” followed by 
“SC” to indicate stomach contents, the letters “comp” to indicate a composite sample, 
and a two-digit sequential number. Stomach contents composite subsamples also 
included the letters “H” or “W” to identify the sample being composed of the stomach 
contents of hatchery or wild fish. The single final stomach contents composite sample, 
which included both hatchery and wild fish, was identified as EW09-CHN-SC-comp01. 

2.2.2 Compositing scheme 

All juvenile Chinook salmon tissue samples were chemically analyzed as composite 
samples, which were created by homogenizing individual specimens together. The 
compositing plan was developed in coordination with EPA, and the final plan was 
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approved by EPA (Appendix A). The plan detailed the compositing strategy for the 
59 wild and 106 hatchery fish. As specified in the Juvenile Chinook Salmon QAPP 
(Windward 2009), the compositing of whole-body fish did not mix wild and hatchery 
fish. The compositing strategy for stomach contents and whole-body fish is described 
below.  

 Stomach contents samples – Stomach contents samples were composited as they 
were collected, with two composite samples created from the wild fish (2.4 g) 
and two other composite samples created from the hatchery fish (4.6 g). All four 
of these composites were combined into a single stomach contents composite 
sample with a mass of 6.605 g. The stomach contents composite samples from the 
wild and hatchery fish were combined into a single composite sample in order to 
have sufficient sample mass for PAHs and metals analyses. Total solids were 
determined during the freeze-drying process for metals analysis. 

 Wild Chinook salmon whole-body samples – The 59 wild Chinook salmon 
whole-body samples were sorted to create three composite samples. Composite 1 
contained the four yearling fish that were collected. These fish were substantially 
bigger than all the other fish. Yearling Chinook salmon are older and larger than 
sub-yearling fish. They are capable of feeding over a large area, including both 
marine and freshwater regimes. The sub-yearling wild Chinook salmon were 
sorted to create two composites. 

 Hatchery Chinook salmon whole-body samples – The 105 hatchery Chinook 
salmon were sorted to create three composite samples. No yearling fish were 
identified as hatchery-released fish.  

Details regarding the composite samples that were chemically analyzed are presented 
in Table 2-3. 

Table 2-3. Summary of Chinook salmon composite samples  

Composite 
Type Composite ID 

No. of 
Specimens/
Composite 

Total 
Composite 

Mass (g) 

Fish Length (mm) Fish Weight (g ww) 

Range Mean Range Mean 
Stomach Contents 

 
     

Hatchery and 
wild combined EW09-CHN-SC-comp01 165 6.605 60–130 75 2.40–19.50 4.49 

Whole-Body 
  

     

Wild (yearlings) EW09-CHN-W-comp01 4 66.33 110–130 121 13.86–19.50 16.58 

Wild 
EW09-CHN-W-comp02 28 112.57 64–90 73 2.48–6.64 4.02 

EW09-CHN-W-comp03 27 107.20 62–83 73 2.53–6.43 3.97 

Hatchery 

EW09-CHN-H-comp01 36 154.46 61–85 74 2.40–7.14  4.29 

EW09-CHN-H-comp02 35 150.43 60–87 74 2.55–6.60 4.30 

EW09-CHN-H-comp03 34 142.85 62–84 73 2.51–6.57 4.20 

ID – identification    ww – wet weight 
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2.2.3 Laboratory sample processing  
Prior to freezing the fish and stomach contents for storage, the stomachs were surgically 
removed at ARI by Windward Environmental LLC (Windward) staff. During the 
processing, hatchery and wild specimens from each beach seine set were kept separate 
from one another and processed one at a time to ensure that individual specimens were 
tracked properly. Each individual specimen of the target species was weighed using an 
analytical scale accurate to 0.5 g wet weight (ww). Fish were cut from the anal vent to 
the head and the entire gastrointestinal (GI) tract was removed.  

Fish were checked for the presence of coded wire tags, but none were found during 
processing. Gut contents were squeezed out of the stomachs by hand or, if this was 
infeasible, the gut was cut open with scissors and gut contents were scraped out. 
Fullness of the gut and distinguishable prey contents were noted. Gut contents were 
weighed to the nearest 0.01 g and composited using a sufficient number of randomly 
selected fish to generate a suitable composite sample. A composite was considered 
complete when the accumulated gut contents weighed at least 18 g and included the 
gut contents from at least 20 fish. Composite samples were collected in pre-cleaned, 
tared, 4-oz jars, and identification labels were attached to indicate the sample number 
and date sampled. After the removal of gut contents, the GI tract was returned to the 
fish and the fish were reweighed. The fish were then placed individually in pre-cleaned 
glass jars, along with all liquid from the fish, and labeled with the label taped to the 
outside of the jar. Samples were stored frozen at the laboratory.  

The final homogenization and compositing scheme for the juvenile Chinook salmon 
tissue samples was determined in discussions between the East Waterway Group and 
EPA. Samples were kept frozen at ARI until the fish compositing scheme was approved 
by EPA. After the final compositing scheme was approved by EPA, all specimens were 
thawed and homogenized using a blender, chopper, and/or meat grinder. Tissue 
dissection and homogenization was performed by qualified laboratory technicians 
following ARI’s standard operating procedures (SOPs) under Windward’s oversight. 
All equipment used for fish processing was completely disassembled and cleaned prior 
to initial use and after each composite sample, in accordance with the laboratory’s SOP, 
to ensure that no cross-contamination occurred.  

Individual Chinook salmon specimens were homogenized into whole-body tissue 
composite samples at ARI; the stomach contents were initially separated into four 
composite samples by Windward staff at ARI. These stomach contents composite 
sub-samples were further composited into a single stomach contents composite sample 
at Columbia Analytical Services, Inc., (CAS). Compositing was performed according to 
the compositing scheme presented in the Chinook compositing memorandum 
(Appendix A). A list of individual specimens used in each whole-body tissue composite 
sample is presented in Appendix A and discussed further in Section 2.2.2. 
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2.3 FIELD DEVIATIONS FROM THE QAPP 
Field deviations from the Juvenile Chinook Salmon QAPP (Windward 2009) included 
minor modifications to collection and/or processing methods. These field deviations 
did not affect the data quality and are discussed in detail below.  

 Length and weight data were recorded on the Stomach Contents Tally Form, 
rather than on the Target Species Tally Form. Target Species Tally Forms were 
not completed because of the redundancy in these forms (see Appendix E).  

 A total of 165 juvenile Chinook salmon were collected during the June 2009 
sampling effort. This was slightly more than the 160 juvenile Chinook salmon 
allowed under the WDFW scientific collection permit. There were no violations 
of the National Marine Fisheries Service permit, which specified the number of 
wild juvenile Chinook salmon that could be collected.  

 Sample EW09-S27-006-CHN-H-008 could not be located at the laboratory at the 
time of sample compositing and was therefore not included in the composite 
sample EW09-CHN-H-comp03, as noted in the Chinook compositing 
memorandum (Appendix A). 

3 Analytical Methods 

The methods and procedures used to prepare and chemically analyze the tissue and 
stomach contents composite samples are described briefly in this section and in detail in 
the Juvenile Chinook Salmon Tissue QAPP (Windward 2009). This section also 
summarizes any laboratory deviations from the QAPP. Analytical testing adhered to 
the most recent EPA quality assurance/quality control (QA/QC) guidelines and 
analysis protocols (EPA 2002a; PSEP 1997). 

3.1 FISH TISSUE AND STOMACH CONTENTS ANALYTICAL METHODS 
Whole-body composite tissue composite samples were analyzed for total metals, total 
mercury, butyltins, SVOCs, PCBs as Aroclors, pesticides, lipids, and total solids. The 
stomach contents composite sample was analyzed for PAHs, including alkylated PAHs, 
metals, and total solids.  

The analytical methods followed by ARI and CAS adhered to the most recent EPA 
QA/QC guidelines and standard analysis protocols (EPA 2002b; PSEP 1997). All 
methods selected represent standard methods used for the analysis of these chemicals 
in tissue. The analytical methods used are identified in Table 3-1. 
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Table 3-1. Analytical methods for juvenile Chinook salmon whole-body tissue 
and stomach contents analyses  

Parameter Method Reference Laboratory 
Maximum Sample 

Holding Time 

PCBs as Aroclors  GC/ECD EPA 8082 ARI 1 year to extract,  
40 days to analyze 

Organochlorine pesticides GC/ECD a EPA 8081B ARI 1 year to extract,  
40 days to analyze 

SVOCs including PAHs GC/MS b EPA 8270D ARI 1 year to extract,  
40 days to analyze 

PAHs and alkylated 
homologs GC/MS-SIM EPA 8270C-SIM CAS 1 year to extract,  

40 days to analyze 

Mercury CVAA EPA 7471 ARI 60 days 

Total metals
ICP/MS, 

ICP/AES, and 
GFAAS 

c EPA 6020, 6010B, 
and 7740 ARI and CAS 6 months 

Tributyltin, dibutyltin, 
monobutyltin (as ions) GC/MS-SIM Krone (1989) ARI 1 year to extract,  

40 days to analyze 

Lipids 
DCM: acetone 

extraction 
gravimetric 

NOAA (1993) ARI 1 year 

Total solids freeze-dried or 
oven-dried 

PSEP (1997) or 
EPA 160.3 ARI and CAS 6 months 

a Target pesticides included 4,4′-DDT, 4,4′-DDE, 4,4′-DDD, 2,4′-DDT, 2,4′-DDE, 2,4′-DDD, aldrin, alpha-BHC, 
beta-BHC, delta-BHC, gamma-BHC, oxychlordane, alpha- and gamma-chlordane, cis- and trans-nonachlor, 
dieldrin, endosulfan, endosulfan sulfate, endrin, heptachlor, heptachlor epoxide, methoxychlor, mirex, and 
toxaphene.  

b Target PAHs included anthracene, pyrene, dibenzofuran, benzo(g,h,i)perylene, indeno(1,2,3-cd)pyrene, 
benzo(b)fluoranthene, fluoranthene, benzo(k)fluoranthene, acenaphthylene, chrysene, benzo(a)pyrene, 
dibenz(a,h)anthracene, benzo(a)anthracene, acenaphthene, phenanthrene, fluorene, 1-methylnaphthalene, 
naphthalene, 2-methylnaphthalene.  

c

ARI – Analytical Resources, Inc. 

 Target metals included arsenic, antimony, cadmium, chromium, cobalt, copper, lead, molybdenum, nickel, 
selenium, silver, thallium, vanadium, and zinc. 

BHC – benzene hexachloride 
CAS – Columbia Analytical Services 
CVAA – cold vapor atomic absorption 
DCM – dichloromethane 
DDD – dichlorodiphenyldichloroethane 
DDE – dichlorodiphenyldichloroethylene 
DDT – dichlorodiphenyltrichloroethane 
EPA – US Environmental Protection Agency 
GC/ECD – gas chromatography/electron capture detector 
GC/MS – gas chromatography/mass spectrometry  

GFAAS – graphite furnace atomic absorption 
spectrophotometry 

ICP/AES – inductively couple/plasma atomic emission 
spectrometry 

ICP/MS – inductively coupled/plasma mass spectrometry 
NOAA – National Oceanic and Atmospheric Administration 
PAH – polycyclic aromatic hydrocarbon 
PCB – polychlorinated biphenyl 
PSEP – Puget Sound Estuary Program 
SIM – select ion monitoring 
SVOC – semivolatile organic carbon 
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3.2 LABORATORY DEVIATIONS FROM THE QAPP  
The laboratories followed the methods and procedures described in the QAPP with the 
following exceptions: 

  Insufficient sample mass was available to analyze all of the whole-body 
composite samples for all parameters. Specifically, butyltins could not be 
analyzed in sample EW09-CHN-W-comp01; and total solids could not be 
analyzed in samples EW09-CHN-W-comp01, EW09-CHN-W-comp02, and 
EW09-CHN-W-comp03. 

 In consultation with the EPA QA office, total metals and total solids in the 
stomach contents composite sample were analyzed by CAS instead of ARI as 
specified in the QAPP (Windward 2009).  

 Butyltins were analyzed using gas chromatography/mass spectrometry with 
selective ion monitoring using Krone et al (1989). The QAPP (Windward 2009) 
specified butyltin analysis using gas chromatography/flame photometric 
detection by Stallard et al. (1988) in error. The quality of the data was not affected 
by this deviation.  

4 Results of Chemical Analyses 

This section presents the results of the chemical analyses and data validation of the 
juvenile Chinook salmon whole-body and stomach contents composite samples. 
Laboratory report forms are presented in Appendix D. The approach used to average 
laboratory replicates and the methods used to calculate concentrations of total PCBs 
and PAHs are presented in Appendix B.  

The QA review of the chemistry data was conducted in accordance with the QA/QC 
requirements and technical specifications of the methods and the national functional 
guidelines for organic and inorganic data review (EPA 1999, 2002b, 2004). EcoChem, 
Inc., conducted the data review and summary validation. The results of the data 
validation are summarized in Section 4.3 and presented in full in Appendix C.  

4.1 WHOLE-BODY TISSUE AND STOMACH CONTENTS CHEMISTRY RESULTS 
This section presents the analytical chemistry results for total metals, butyltins, PAHs, 
phthalates, other SVOCs, PCBs as Aroclors, pesticides, lipids, and total solids.  

4.1.1 Metals 

All metals were detected in the stomach contents composite sample, with the exception 
of selenium (Table 4-1). Concentrations of metals were generally higher in the stomach 
contents composite sample than in the whole-body tissue composite samples. 
Antimony, cadmium, lead, nickel, silver, and thallium were detected only in the 
stomach contents composite sample. 
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Table 4-1. Metals concentrations in juvenile Chinook salmon composite 
samples  

Metals 

Concentration by Sample Type(mg/kg ww) 

Whole Body 
Stomach 
Contents  

EW09-CHN-
H-comp01 

EW09-CHN-
H-comp02 

EW09-CHN-
H-comp03 

EW09-CHN-
W-comp01 

EW09-CHN-
W-comp02 

EW09-CHN-
W-comp03 

EW09-CHN-
SC-comp01 

Antimony 0.004 U 0.004 U 0.004 U 0.008 U 0.004 U 0.004 U 0.072 

Arsenic 0.552 0.504 0.500 0.203 0.463 0.424 5.18 

Cadmium 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.712 

Chromium 0.2 0.2 0.2 0.3 0.4 0.3 2.32 

Cobalt 0.10 0.12 0.11 0.06 U 0.09 0.08 0.563 

Copper 1.00 1.46 1.01 2.02 1.08 1.29 25.2 

Lead 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 2.93 

Mercury 0.012 J 0.010 J 0.012 J 0.043 J 0.014 J 0.015 J na 

Molybdenum 0.2 0.2 0.2 0.2 J 0.2 0.2 0.60 

Nickel 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 1.96 

Selenium 0.37 0.35 0.37 0.36 0.35 0.35 1.73 U 

Silver 0.06 U 0.06 U 0.06 U 0.06 U 0.07 U 0.06 U 0.139 J 

Thallium 0.004 U 0.004 U 0.004 U 0.008 U 0.004 U 0.004 U 0.008 J 

Vanadium 0.08 0.06 U 0.06 0.06 U 0.07 U 0.06 U 2.15 

Zinc 38.2 39.2 37.8 46.2 36.7 35.4 122 

na – not analyzed  U – not detected at given concentration  ww – wet weight 

4.1.2 Butyltins 

Butyltins were analyzed in five of the six juvenile Chinook salmon whole-body tissue 
composite samples. No butyltins were detected in juvenile Chinook salmon whole-body 
tissue composite samples, with RLs ranging from 6.7 to 11 μg/kg ww (Table 4-2). The 
stomach contents composite sample was not analyzed for butyltins. 

Table 4-2. Butyltin concentrations in juvenile Chinook salmon composite 
samples  

Butyltin 

Concentration by Sample Type (μg/kg ww) 

Whole Body 
Stomach 
Contents 

EW09-
CHN-H-
comp01 

EW09-
CHN-H-
comp02 

EW09-
CHN-H-
comp03 

EW09-
CHN-W-
comp01 

EW09-
CHN-W-
comp02 

EW09-
CHN-W-
comp03 

EW09-CHN-
SC-comp01 

Monobutyltin as ion 7.9 U 7.8 U 7.3 U na 7.0 U 7.5 U na 

Dibutyltin as ion 11 U 11 U 10 U na 9.9 U 11 U na 

Tributyltin as ion 7.4 U 7.4 U 6.9 U na 6.7 U 7.1 U na 

na – not analyzed  U – not detected at given concentration  ww – wet weight 
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4.1.3 Phthalates 

Phthalates were analyzed in the six juvenile Chinook salmon whole-body tissue 
composite samples. Of the six phthalates analyzed, none were detected in the juvenile 
Chinook salmon whole-body tissue composite samples, with RLs ranging from 100 to 
150 μg/kg ww (Table 4-3). The stomach contents composite sample was not analyzed 
for phthalates. 

Table 4-3. Phthalate concentrations in juvenile Chinook salmon composite 
samples  

Phthalate 

Concentration by Sample Type (μg/kg ww) 

Whole Body 
Stomach 
Contents 

EW09-
CHN-H-
comp01 

EW09-
CHN-H-
comp02 

EW09-
CHN-H-
comp03 

EW09-
CHN-W-
comp01 

EW09-
CHN-W-
comp02 

EW09-
CHN-W-
comp03 

EW09-
CHN-SC-
comp01 

Bis(2-ethylhexyl) 
phthalate  120 U 120 U 120 U 100 U 120 U 150 U na 

Butyl benzyl phthalate 120 U 120 U 120 U 100 U 120 U 150 U na 

Diethyl phthalate 120 U 120 U 120 U 100 U 120 U 150 U na 

Dimethyl phthalate 120 U 120 U 120 U 100 U 120 U 150 U na 

Di-n-butyl phthalate 120 U 120 U 120 U 100 U 120 U 150 U na 

Di-n-octyl phthalate 120 U 120 U 120 U 100 U 120 U 150 U na 

na – not analyzed  U – not detected at given concentration  ww – wet weight 

4.1.4 PAHs 

Table 4-4 presents the concentrations of PAHs in juvenile Chinook salmon whole-body 
tissue and stomach contents composite samples. Both the whole-body tissue and the 
stomach contents composite samples were analyzed for PAHs. No PAHs were detected 
in the whole-body tissue composite samples with reporting limits ranging from 100 to 
150 µg/kg ww. All PAHs were detected in the stomach contents composite sample 
(Table 4-4). It should be noted that a more sensitive analytical technique was used for 
the analysis of the stomach contents composite sample with much lower reporting 
limits for the individual PAH compounds. The analyte lists for the two methods 
differed slightly which resulted in the analysis of benzo(e)pyrene and perylene in the 
stomach contents composite sample and not in the whole-body tissue composite 
samples. Similarly, 2-chlorobenzene was analyzed for in the whole-body tissue 
composite samples and not in the stomach contents composite sample. 
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Table 4-4. PAH concentrations in juvenile Chinook salmon composite samples  

PAH 

Concentration by Sample Type (μg/kg ww) 

Whole Body  
Stomach 
Contents 

EW09-
CHN-H-
comp01 

EW09-
CHN-H-
comp02 

EW09-
CHN-H-
comp03 

EW09-
CHN-W-
comp01 

EW09-
CHN-W-
comp02 

EW09-
CHN-W-
comp03 

EW09-
CHN-SC-
comp01 

1-Methylnaphthalene 120 U 120 U 120 U 100 U 120 U 150 U 3.5 J 

2-Chloronaphthalene 120 U 120 U 120 U 100 U 120 U 150 U na 

2-Methylnaphthalene 120 U 120 U 120 U 100 U 120 U 150 U 3.9 J 

Acenaphthene 120 U 120 U 120 U 100 U 120 U 150 U 16 J 

Acenaphthylene 120 U 120 U 120 U 100 U 120 U 150 U 1.2 J 

Anthracene 120 U 120 U 120 U 100 U 120 U 150 U 15 J 

Benzo(a)anthracene 120 U 120 U 120 U 100 U 120 U 150 U 33 

Benzo(a)pyrene 120 U 120 UJ 120 UJ 100 U 120 U 150 U 9.8 J 

Benzo(b)fluoranthene 120 U 120 UJ 120 UJ 100 U 120 U 150 U 39 

Benzo(e)pyrene na na na na na na 19 

Benzo(g,h,i)perylene 120 U 120 UJ 120 UJ 100 U 120 U 150 U 7.7 J 

Benzo(k)fluoranthene 120 U 120 UJ 120 UJ 100 U 120 U 150 U 13 J 

Total benzofluoranthenes 120 U 120 UJ 120 UJ 100 U 120 U 150 U 52 J 

Chrysene 120 U 120 U 120 U 100 U 120 U 150 U 77 

Dibenzo(a,h)anthracene 120 U 120 UJ 120 UJ 100 U 120 U 150 U 1.8 J 

Dibenzofuran 120 U 120 U 120 U 100 U 120 U 150 U 12 J 

Fluoranthene 120 U 120 U 120 U 100 U 120 U 150 U 230 

Fluorene 120 U 120 U 120 U 100 U 120 U 150 U 18 

Indeno(1,2,3-cd)pyrene 120 U 120 UJ 120 UJ 100 U 120 U 150 U 10 J 

Naphthalene 120 U 120 U 120 U 100 U 120 U 150 U 6.9 J 

Perylene na na na na na na 2.4 J 

Phenanthrene 120 U 120 U 120 U 100 U 120 U 150 U 200 

Pyrene 120 U 120 U 120 U 100 U 120 U 150 U 120 

Total HPAHs 120 U 120 UJ 120 UJ 100 U 120 U 150 U 540 J 

Total LPAHs 120 U 120 U 120 U 100 U 120 U 150 U 260 J 

Total PAHs 120 U 120 UJ 120 UJ 100 U 120 U 150 U 800 J 
 

HPAH – high-molecular-weight polycyclic aromatic hydrocarbon 
J – estimated concentration 
LPAH – low-molecular-weight polycyclic aromatic hydrocarbon 
na – not analyzed  

PAH – polycyclic aromatic hydrocarbon 
U – not detected at given concentration 
ww – wet weight 

The stomach contents composite sample was also analyzed for alkylated PAH. Seven 
groups of alkylated PAH were detected in the stomach contents composite sample. RLs 
for the non-detected alkylated PAHs were equal to 16 μg/kg ww. Detected alkylated 
PAH concentrations ranged from 17 to 86 μg/kg ww (Table 4-5). 
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Table 4-5. Alkylated PAH concentrations for the stomach contents sample 

Alkylated PAH 

Concentration  
(μg/kg ww) 

EW09-CHN- 
SC-comp01 

C1-Chrysenes 27 

C1-Dibenzothiophenes 16 U 

C1-Fluoranthene/pyrene 62 

C1-Fluorenes 16 U 

C1-Phenanthrenes/anthracenes 86 

C2-Chrysenes 27 

C2-Dibenzothiophenes 16 U 

C2-Fluorenes 16 U 

C2-Naphthalenes 16 U 

C2-Phenanthrenes/anthracenes 38 

C3-Chrysenes 16 U 

C3-Dibenzothiophenes 16 U 

C3-Fluorenes 17 

C3-Naphthalenes 16 U 

C3-Phenanthrenes/anthracenes 31 

C4-Chrysenes 16 U 

C4-Naphthalenes 16 U 

C4-Phenanthrenes/anthracenes 16 U 

PAH – polycyclic aromatic hydrocarbon 
U – not detected at given concentration 
ww – wet weight 

4.1.5 Other SVOCs 

SVOCs were analyzed in the six juvenile Chinook salmon whole-body tissue composite 
samples. No SVOCs were detected, with RLs that generally ranged from 100 to 
750 μg/kg (ww) (Table 4-6). Two SVOCs (biphenyl and dibenzothiophene) were 
analyzed in the juvenile Chinook salmon stomach contents composite sample as a 
component of the PAH analysis but not in the whole-body tissue composite samples. 
Both of these SVOCs were detected in the stomach contents composite sample. 
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Table 4-6. SVOC concentrations in juvenile Chinook salmon composite 
samples 

SVOC 

Concentration by Sample Type (μg/kg ww) 

Whole Body 
Stomach 
Contents 

EW09-
CHN-H-
comp01 

EW09-
CHN-H-
comp02 

EW09-
CHN-H-
comp03 

EW09-
CHN-W-
comp01 

EW09-
CHN-W-
comp02 

EW09-
CHN-W-
comp03 

EW09-CHN-
SC-comp01 

1,2,4-Trichlorobenzene 120 U 120 U 120 U 100 U 120 U 150 U na 

1,2-Dichlorobenzene 120 U 120 U 120 U 100 U 120 U 150 U na 

1,3-Dichlorobenzene 120 U 120 U 120 U 100 U 120 U 150 U na 

1,4-Dichlorobenzene 120 U 120 U 120 U 100 U 120 U 150 U na 

2,4,5-Trichlorophenol 600 U 590 U 590 U 500 U 620 U 750 U na 

2,4,6-Trichlorophenol 600 U 590 U 590 U 500 U 620 U 750 U na 

2,4-Dichlorophenol 600 U 590 U 590 U 500 U 620 U 750 U na 

2,4-Dimethylphenol 120 U 120 U 120 U 100 U 120 U 150 U na 

2,4-Dinitrophenol 1,200 U 1,200 U 1,200 U 1,000 U 1,200 U 1,500 U na 

2,4-Dinitrotoluene 600 U 590 U 590 U 500 U 620 U 750 U na 

2,6-Dinitrotoluene 600 U 590 U 590 U 500 U 620 U 750 U na 

2-Chlorophenol 120 U 120 U 120 U 100 U 120 U 150 U na 

2-Methylphenol 120 U 120 U 120 U 100 U 120 U 150 U na 

2-Nitroaniline 600 U 590 U 590 U 500 U 620 U 750 U na 

2-Nitrophenol 600 U 590 U 590 U 500 U 620 U 750 U na 

3,3′-Dichlorobenzidine 600 U 590 U 590 U 500 U 620 U 750 U na 

3-Nitroaniline 600 U 590 U 590 U 500 U 620 U 750 U na 

4,6-Dinitro-o-cresol 1,200 U 1,200 U 1,200 U 1,000 U 1,200 U 1,500 U na 

4-Bromophenyl phenyl ether 120 U 120 U 120 U 100 U 120 U 150 U na 

4-Chloro-3-methylphenol 600 U 590 U 590 U 500 U 620 U 750 U na 

4-Chloroaniline 600 U 590 U 590 U 500 U 620 U 750 U na 

4-Chlorophenyl phenyl ether 120 U 120 U 120 U 100 U 120 U 150 U na 

4-Methylphenol 120 U 120 U 120 U 100 U 120 U 150 U na 

4-Nitroaniline 600 U 590 U 590 U 500 U 620 U 750 U na 

4-Nitrophenol 600 U 590 U 590 U 500 U 620 U 750 U na 

Aniline 120 U 120 U 120 U 100 U 120 U 150 U na 

Benzoic acid 1,200 U 1,200 U 1,200 U 1,000 U 1,200 U 1,500 U na 

Benzyl alcohol 600 U 590 U 590 U 500 U 620 U 750 U na 

Biphenyl na na na na na na 3.1 J 

Bis(2-chloroethoxy) methane 120 U 120 U 120 U 100 U 120 U 150 U na 

Bis(2-chloroethyl)ether 120 U 120 U 120 U 100 U 120 U 150 U na 

Bis(2-chloroisopropyl) ether 120 U 120 U 120 U 100 U 120 U 150 U na 

Carbazole 120 U 120 U 120 U 100 U 120 U 150 U na 
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SVOC 

Concentration by Sample Type (μg/kg ww) 

Whole Body 
Stomach 
Contents 

EW09-
CHN-H-
comp01 

EW09-
CHN-H-
comp02 

EW09-
CHN-H-
comp03 

EW09-
CHN-W-
comp01 

EW09-
CHN-W-
comp02 

EW09-
CHN-W-
comp03 

EW09-CHN-
SC-comp01 

Dibenzothiophene na na na na na na 9.4 J 

Hexachlorobenzene 1.9 U 1.8 U 1.8 U 2.0 U 2.0 U 2.0 U na 

Hexachlorobutadiene 1.9 U 1.8 U 1.8 U 2.0 U 2.0 U 2.0 U na 

Hexachloro-cyclopentadiene 600 UJ 590 UJ 590 UJ 500 U 620 UJ 750 UJ na 

Hexachloroethane 120 U 120 U 120 U 100 U 120 U 150 U na 

Isophorone 120 U 120 U 120 U 100 U 120 U 150 U na 

n-Nitroso-di-n-propylamine 600 U 590 U 590 U 500 U 620 U 750 U na 

n-Nitrosodimethylamine 600 U 590 U 590 U 500 U 620 U 750 U na 

n-Nitrosodiphenylamine 120 U 120 U 120 U 100 U 120 U 150 U na 

Nitrobenzene 120 U 120 U 120 U 100 U 120 U 150 U na 

Pentachlorophenol 600 U 590 U 590 U 500 U 620 U 750 U na 

Phenol 120 U 120 U 120 U 100 U 120 U 150 U na 
 

na – not analyzed 
J – estimated concentration 

SVOC – semivolatile organic chemical 
U – not detected at given concentration 

4.1.6 PCB Aroclors 

Table 4-7 presents the results for PCB Aroclors for juvenile Chinook salmon whole-body 
tissue composite samples. Aroclors 1248, 1254, and 1260 were the only Aroclors 
detected in juvenile Chinook salmon whole-body tissue composite samples: Aroclor 
1248 was detected in five of the six samples, Aroclor 1254 was detected in three of the 
six samples, and Aroclor 1260 was detected in all six samples. Total PCBs were 
calculated as the sum of the detected Aroclors. The concentrations of total PCBs in 
juvenile Chinook salmon whole-body tissue composite samples ranged from 7.4 to 
72 μg/kg ww. PCBs were not analyzed in the stomach contents composite sample 
(Table 4-7). 

Table 4-7. PCB Aroclor concentrations in juvenile Chinook salmon composite 
samples  

PCB 

Concentration by Sample Type (μg/kg ww) 

Whole Body 
Stomach 
Contents 

EW09-CHN-
H-comp01 

EW09-CHN-
H-comp02 

EW09-CHN-
H-comp03 

EW09-CHN-
W-comp01 

EW09-CHN-
W-comp02 

EW09-CHN-
W-comp03 

EW09-CHN-
SC-comp01 

Aroclor 1016 4.0 U 4.0 U 3.9 U 4.0 U 4.0 U 4.0 U na 

Aroclor 1221 4.0 U 4.0 U 3.9 U 4.0 U 4.0 U 4.0 U na 

Aroclor 1232 4.0 U 4.0 U 3.9 U 4.0 U 4.0 U 4.0 U na 
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PCB 

Concentration by Sample Type (μg/kg ww) 

Whole Body 
Stomach 
Contents 

EW09-CHN-
H-comp01 

EW09-CHN-
H-comp02 

EW09-CHN-
H-comp03 

EW09-CHN-
W-comp01 

EW09-CHN-
W-comp02 

EW09-CHN-
W-comp03 

EW09-CHN-
SC-comp01 

Aroclor 1242 4.0 U 4.0 U 3.9 U 4.0 U 4.0 U 4.0 U na 

Aroclor 1248 19 21 22 4.0 U 17 13 na 

Aroclor 1254 21 21 22 12 U 40 U 20 U na 

Aroclor 1260 10 9.5 9.8 7.4 55 11 na 

Aroclor 1262 4.0 U 4.0 U 3.9 U 4.0 U 4.0 U 4.0 U na 

Aroclor 1268 4.0 U 4.0 U 3.9 U 4.0 U 4.0 U 4.0 U na 

Total PCBsa 50 52 54 7.4 72 24 na 
a

na – not analyzed 
 The method for calculating total PCBs is presented in Appendix B.  

PCB – polychlorinated biphenyl 
U – not detected at given concentration 

4.1.7 Pesticides 

Pesticides were analyzed in the six juvenile Chinook salmon whole-body tissue 
composite samples (Table 4-8). No pesticides were detected in any of the juvenile 
Chinook salmon whole-body tissue composite samples, with reporting limits that 
generally ranged from 1.8 to 4.0 μg/kg ww. The stomach contents composite sample 
was not analyzed for pesticides. 

Table 4-8. Pesticide concentrations in juvenile Chinook salmon composite 
samples  

Pesticide 

Concentration by Sample Type (μg/kg ww) 

Whole Body  
Stomach 
Contents  

EW09-CHN-
H-comp01 

EW09-CHN-
H-comp02 

EW09-CHN-
H-comp03 

EW09-CHN-
W-comp01 

EW09-CHN-
W-comp02 

EW09-CHN-
W-comp03 

EW09-CHN-
SC-comp01 

2,4′-DDD 3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 

2,4′-DDE 3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 

2,4′-DDT 3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 

4,4′-DDD 3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 

4,4′-DDE 3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 

4,4′-DDT 3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 

Total DDTs 3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 

Aldrin 1.9 U 1.8 U 1.8 U 2.0 U 2.0 U 2.0 U na 

Dieldrin 3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 

Total aldrin/dieldrin 3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 

alpha-BHC 1.9 U 1.8 U 1.8 U 2.0 U 2.0 U 2.0 U na 
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Pesticide 

Concentration by Sample Type (μg/kg ww) 

Whole Body  
Stomach 
Contents  

EW09-CHN-
H-comp01 

EW09-CHN-
H-comp02 

EW09-CHN-
H-comp03 

EW09-CHN-
W-comp01 

EW09-CHN-
W-comp02 

EW09-CHN-
W-comp03 

EW09-CHN-
SC-comp01 

beta-BHC 1.9 U 1.8 U 1.8 U 2.0 U 2.0 U 2.0 U na 

gamma-BHC 1.9 U 1.8 U 1.8 U 2.0 U 2.0 U 2.0 U na 

delta-BHC 1.9 U 3.3 U 1.8 U 2.0 U 2.0 U 2.0 U na 

alpha-Chlordane 1.9 U 1.8 U 1.8 U 2.0 U 2.0 U 2.0 U na 

gamma-Chlordane 1.9 U 1.8 U 1.8 U 2.0 U 2.0 U 2.0 U na 

Total chlordane 3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 

alpha-Endosulfan 1.9 U 1.8 U 1.8 U 2.0 U 2.0 U 2.0 U na 

beta-Endosulfan 3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 

Endosulfan sulfate 3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 

Endrin 3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 

Endrin aldehyde 3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 

Heptachlor 1.9 U 1.8 U 1.8 U 2.0 U 2.0 U 2.0 U na 
Heptachlor 
epoxide 1.9 U 1.8 U 1.8 U 2.0 U 2.0 U 2.0 U na 

Methoxychlor 19 U 18 U 18 U 20 U 20 U 20 U na 

Mirex 3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 
cis-Nonachlor 

 
3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 

Oxychlordane 3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 

Toxaphene 750 U 720 U 710 U 800 U 790 U 800 U na 

trans-Nonachlor 3.8 U 3.6 U 3.6 U 4.0 U 4.0 U 4.0 U na 
 

BHC – benzene hexachloride 
DDD – dichlorodiphenyldichloroethane 
DDE – dichlorodiphenyldichloroethylene 
DDT – dichlorodiphenyltrichloroethane 

na – not analyzed 
U – not detected at given concentration 
ww – wet weight 

4.1.8 Lipids and total solids 

Table 4-9 presents the lipid and total solids percentages in juvenile Chinook salmon 
whole-body tissue composite samples. In whole-body tissue composite samples, lipids 
ranged from 0.758 to 1.78%, and total solids ranged from 19.96 to 20.28% in the hatchery 
juvenile Chinook salmon whole-body tissue composite samples. The wild juvenile 
Chinook salmon whole-body tissue composite samples had insufficient sample mass for 
the analysis of total solids. In the stomach contents composite sample, the total solids 
was 68.8%; lipids were not analyzed. 
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Table 4-9. Lipids and solids concentrations in juvenile Chinook salmon 
composite samples  

Chemical 

Whole-Body Tissue (% ww) 

Stomach 
Contents  
(% ww) 

EW09-CHN-
H-comp01 

EW09-CHN-
H-comp02 

EW09-CHN-
H-comp03 

EW09-CHN-
W-comp01 

EW09-CHN-
W-comp02 

EW09-CHN-
W-comp03 

EW09-CHN-
SC-comp01 

Lipids 1.54 1.68 1.64 0.758 1.78 1.44 na 

Total solids 19.96 20.14 20.28 na na na 68.8 

na – not analyzed 
ww – wet weight 

4.2 COMPARISON OF NON-DETECTED RESULTS WITH ANALYTICAL 
CONCENTRATION GOALS  

This section compares RLs and method detection limits (MDLs) for non-detected 
concentrations in tissue samples to site-specific analytical concentration goals (ACGs) 
for ecological receptors that were presented in Appendix D of the East Waterway 
Operable Unit Supplemental Remedial Investigation/Feasibility Study, Quality Assurance 
Project Plan: Fish and Shellfish Tissue Collection and Chemical Analysis (Windward 2008), 
hereafter referred to as the Fish and Shellfish Tissue Collection QAPP. The target 
detection limits for the analyses were also identified in the QAPP appendix and are 
presented in this section.  

Actual MDLs and RLs may differ from the target detection limits as a result of sample 
dilutions because of analytical interferences (i.e., lipid content of the sample extracts). 
When sample extracts were diluted, RLs from an original, undiluted extract were 
reported for chemicals other than the target chemicals that required dilution, when 
available. The sample-specific RL was based on the lowest point of the calibration curve 
associated with each analysis, whereas the MDL was statistically derived following 
EPA methods (40 CFR 136). Detected concentrations between the MDL and RL were 
reported by the laboratories and are flagged with a J-qualifier to indicate that the 
reported concentration is an estimate. Non-detect results were reported at the RL. 

The RLs and MDLs for juvenile Chinook salmon samples are compared with risk-based 
ACGs for all chemicals in Table 4-10. Chemicals with RLs greater than ACGs included 
selenium, naphthalene, alpha-endosulfan, beta-endosulfan, endrin, endrin aldehyde, 
and methychlor. All of these chemicals also had one or more samples with MDLs that 
exceeded ACGs, with the exception of methoxychlor.  
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Table 4-10. Number of RLs and MDLs above the ecological receptor ACGs for juvenile Chinook salmon 
composite samples 

Chemical Unit 
No. of 

Detects 
Detected 

Conc. 

No. of 
Non-

Detects 
RLs for Non-

Detects 

No. of 
RLs > 
ACGs 

MDLs for 
Non-Detects 

No. of 
MDLs > 
ACGs 

Minimum 
Ecological 

ACGa 
Target 
MDL 

Target 
RL 

Metals               
   Selenium mg/kg ww 6 0.35 – 0.37 1 1.73 1 0.21 1 0.33 0.028 0.04 

PAHs 
      

  
   

Naphthalene μg/kg ww 1 6.9 J 6 100 – 150 6 73 – 110  6 5.0 15 67 
Pesticides 

      
  

   
alpha-Endosulfan μg/kg ww b 0 nd 6 1.8 – 2.0 6 0.54 – 0.60 6 0.62 11 20 

beta-Endosulfan μg/kg ww b 0 nd 6 3.6 – 4.0 6 3.6 – 4.0 6 0.62 11 20 

Endrin μg/kg ww 0 nd 6 3.6 – 4.0 6 3.6 – 4.0 6 1.2 15 20 

Endrin aldehyde μg/kg ww c 0 nd 6 3.6 – 4.0 6 3.6 – 4.0 6 1.2 15 20 

Methoxychlor μg/kg ww 0 nd 6 18 – 20 6 9.0 – 10 0 15 63 10 
a The lowest of the available ACGs for ecological receptors as presented in Appendix D of the Fish and Shellfish Tissue Collection QAPP (Windward 2008) was 

used to evaluate the RLs and MDLs. 
b The ACG, target MDL, and target RL for endosulfan were used to evaluate this chemical. 
c

ACG – analytical concentration goal 
 The ACG, target MDL, and target RL for endrin were used to evaluate this chemical. 

MDL – maximum detection limit 
nd – not detected 
PAH – polycyclic aromatic hydrocarbon 
RL – reporting limit  
ww – wet weight 
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The chemicals with RLs above ACGs were identified in Appendix D of the Fish and 
Shellfish Tissue Collection QAPP (Windward 2008) as having target MDLs and/or 
RLs above the lowest ecological ACGs, with the exception of selenium in the stomach 
contents composite sample. The selenium concentration in this sample was originally 
detected but was reclassified as a non-detect during data validation because of method 
blank contamination.  

4.3 DATA VALIDATION RESULTS 
Independent data validation of all results was performed by EcoChem in accordance 
with the QA/QC requirements and technical specifications of the methods and the 
national functional guidance for organic and inorganic data review (EPA 1999, 2004, 
1994). EcoChem conducted full-level data validation on the majority of results. All 
sample results that were not selected for full validation underwent a summary 
validation. The percentage of samples submitted for full validation for each analysis is 
consistent with Juvenile Chinook Salmon QAPP (Windward 2009) requirements. 
Table 4-11 provides a summary of the number of samples in each sample delivery 
group (SDG) and the level of data validation.  

Table 4-11. Data validation performed for each SDG 

Laboratory SDG 
Validation 

Level 

Number of 
Composite 
Samples Analyses 

ARI QC62 full 6 SVOCs, PCBs, pesticides, butyltins, total 
metals including mercury, lipids, total solids 

ARI QF82 summary 1 SVOCs, total mercury 

CAS K1000029 full 1 PAHs including alkylated PAHs, total metals, 
total solids 

ARI – Analytical Resources, Inc. 
CAS – Columbia Analytical Services, Inc. 
PAH – polycyclic aromatic hydrocarbon 
PCB – polychlorinated biphenyl 
SDG – sample delivery group 
SVOC – semivolatile organic compound 
 

The data validation involved a review of all QC summary forms, including initial 
calibration, continuing calibration verification, internal standard, surrogate, laboratory 
control sample (LCS), laboratory control sample duplicate (LCSD), matrix spike (MS), 
matrix spike duplicate (MSD), and interference check sample A (ICSA) summary 
forms. The majority of the data did not require qualification or were qualified with a J, 
indicating that the concentration was an estimated value. No results were rejected as a 
consequence of data validation. Based on the information reviewed, the overall data 
quality is considered acceptable for all uses, as qualified. Issues that resulted in the 
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qualification of data are summarized below. Detailed information regarding every 
qualified sample is presented in Appendix C. 

 Concentrations for various chemicals were qualified as estimated (J- or 
UJ-qualified) because internal standard, LCS/LCSD, ICSA, or contract-required 
detection limit standard recoveries were outside of control limits. Results 
qualified as estimated include the following: five results for 
hexachlorocyclopentadiene; two results each for benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene; and one result each for 
thallium, molybdenum, and silver.  

 The concentration for selenium in sample EW09-CHN-SC-COMP-01 was 
re-qualified as a non-detect because of method blank contamination at a 
concentration of 1.73 mg/kg ww 

 All mercury concentrations were J-qualified as estimated because samples were 
analyzed beyond holding time: 6 months and 20 days after sample collection.  

 Non-detected concentrations for two chemicals were Y-qualified by ARI as 
non-detected at elevated RLs because chromatographic interference in the 
sample prevented adequate resolution of the compound at the standard RLs. 
Qualified results included four concentrations for Aroclor 1254 and one 
concentration for delta-BHC. 
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APPENDIX A 

Chinook Compositing Memorandum 



 
 

Prepared by 

 

MEMORANDUM 
  
To: Ravi Sanga, USEPA  
From: Susan McGroddy, Windward Environmental on behalf of the Port of Seattle 
Subject: Proposed juvenile Chinook salmon compositing scheme 
Date: August 25, 2009 

  

This memo provides the proposed compositing strategy for the juvenile Chinook 
salmon that were collected June 10 -11, 2009 in EW.  Juvenile chum salmon were 
collected on April 28, 2009. The juvenile chum salmon were collected to be analyzed in 
the event that insufficient juvenile Chinook salmon were collected. There were 
sufficient juvenile Chinook collected so the juvenile chum salmon will not be analyzed. 

The juvenile Chinook salmon will be analyzed as whole body samples and stomach 
content samples. Juvenile Chinook salmon samples are presently stored frozen, as per 
the QAPP for their collection (Windward 2009).Table 1 provides a summary of the 
proposed data uses for the juvenile Chinook tissue samples. 

 

Table 1. Proposed data uses for the EW juvenile Chinook tissue samples 

TARGET 
SPECIES 

SIZE 
(cm) TISSUE TYPE 

ROC CONSUMING OR 
REPRESENTED BY 
TARGET SPECIES 

ROC EXPOSURE 
AREA DATA USE 

juvenile 
Chinook 
salmon 

≥ 20 

whole body 

brown rockfish localized areas compare UCL to dietary TRV 

pigeon guillemot 

site-wide  
compare UCL to dietary 
TRV/human consumption of fish-
shellfish scenario  

osprey 

river otter 

harbor seal 

stomach 
contents 

juvenile Chinook 
Salmon site-wide compare concentration to dietary 

TRV 

TRV – toxicity reference value 
UCL – 95% upper confidence limit on the mean 
NA – not applicable 
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HOMOGENIZATION METHOD  
The homogenization method as described in the QAPP (Windward 2009) will be 
consistent with the method utilized for the LDW tissue collection efforts. Thawed or 
partially thawed whole fish (minus stomach contents) will be homogenized as 
composite samples.  The stomach contents, which were removed from the fish prior to 
freezing the fish, will be homogenized separately. 

PROPOSED COMPOSITING STRATEGIES  
The juvenile Chinook salmon were identified as either wild salmon or hatchery-released 
salmon as they were collected.  Fifty-nine wild fish and 106 hatchery-released fish were 
collected from Slip 27 in EW for a total of 165 juvenile Chinook salmon. As specified in 
the QAPP (Windward 2009), compositing of whole body fish will not mix wild and 
hatchery fish to the extent possible. The proposed compositing strategy for stomach 
contents and whole body fish is described below. 

 Stomach Contents sample 

Stomach contents samples were composited as they were collected with one composite 
created from the wild fish (2.4 g) and a second composite created from the hatchery fish 
(4.6 g). The two composites will be combined into one stomach content composite 
sample with a mass of 7 g. The stomach contents sample was composited from all fish in 
order to have sufficient sample mass for PAH and metal analyses. 

Whole Body samples 

The 59 wild Chinook were sorted into three composite samples. Composite 1 contains 
the four yearling fish that were collected. These fish were substantially bigger than all 
the other fish.  Yearling Chinook are older and larger than the sub-yearling fish. They 
are capable of feeding over a large area, including both marine and freshwater regimes. 
The sub-yearling wild Chinook were sorted into two composites.  

Table 2.  Wild Chinook whole body composites 

SAMPLE ID 
LENGTH 

(MM) 
WEIGHT  
(G WW) COMMENTS 

 Wild Composite 1 

EW09-S27-011-CHN-W-001 130 19.50 yearling 

EW09-S27-008-CHN-W-011 120 16.80 yearling 

EW09-S27-002-CHN-W-003 122 16.17 yearling 

EW09-S27-002-CHN-W-004 110 13.86 yearling 

Wild Composite 2 

EW09-S27-014-CHN-W-003 90 6.64  sub-yearling 
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SAMPLE ID 
LENGTH 

(MM) 
WEIGHT  
(G WW) COMMENTS 

EW09-S27-019-CHN-W-003 85 6.28  sub-yearling 

EW09-S27-009-CHN-W-001 78 5.21  sub-yearling 

EW09-S27-005-CHN-W-002 84 5.03  sub-yearling 

EW09-S27-019-CHN-W-001 76 4.94  sub-yearling 

EW09-S27-009-CHN-W-003 76 4.71  sub-yearling 

EW09-S27-008-CHN-W-003 71 4.70  sub-yearling 

EW09-S27-008-CHN-W-008 72 4.60  sub-yearling 

EW09-S27-019-CHN-W-004 76 4.53  sub-yearling 

EW09-S27-008-CHN-W-005 68 4.47  sub-yearling 

EW09-S27-008-CHN-W-007 78 4.24  sub-yearling 

EW09-S27-018-CHN-W-003 77 4.16  sub-yearling 

EW09-S27-008-CHN-W-006 73 4.13  sub-yearling 

EW09-S27-002-CHN-W-002 69 3.92  sub-yearling 

EW09-S27-018-CHN-W-002 70 3.88  sub-yearling 

EW09-S27-009-CHN-W-002 72 3.81  sub-yearling 

EW09-S27-013-CHN-W-001 77 3.76  sub-yearling 

EW09-S27-006-CHN-W-004 69 3.60  sub-yearling 

EW09-S27-008-CHN-W-002 67 3.51  sub-yearling 

EW09-S27-018-CHN-W-004 71 3.31  sub-yearling 

EW09-S27-009-CHN-W-004 70 3.29  sub-yearling 

EW09-S27-017-CHN-W-002 67 3.20  sub-yearling 

EW09-S27-019-CHN-W-006 69 3.01  sub-yearling 

EW09-S27-019-CHN-W-005 69 2.92  sub-yearling 

EW09-S27-010-CHN-W-001 66 2.85  sub-yearling 

EW09-S27-009-CHN-W-006 64 2.74  sub-yearling 

EW09-S27-019-CHN-W-002 65 2.65  sub-yearling 

EW09-S27-014-CHN-W-002 68 2.48  sub-yearling 

Wild Composite 3 

EW09-S27-014-CHN-W-001 81 6.43  sub-yearling 

EW09-S27-002-CHN-W-001 78 5.25  sub-yearling 

EW09-S27-021-CHN-W-001 78 5.18  sub-yearling 

EW09-S27-005-CHN-W-001 83 5.00  sub-yearling 

EW09-S27-010-CHN-W-002 77 4.76  sub-yearling 

EW09-S27-017-CHN-W-001 71 4.71  sub-yearling 
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SAMPLE ID 
LENGTH 

(MM) 
WEIGHT  
(G WW) COMMENTS 

EW09-S27-008-CHN-W-001 82 4.67  sub-yearling 

EW09-S27-022-CHN-W-002 82 4.57  sub-yearling 

EW09-S27-010-CHN-W-004 77 4.50  sub-yearling 

EW09-S27-018-CHN-W-001 76 4.25  sub-yearling 

EW09-S27-008-CHN-W-009 71 4.23  sub-yearling 

EW09-S27-006-CHN-W-003 79 4.13  sub-yearling 

EW09-S27-022-CHN-W-001 74 3.98  sub-yearling 

EW09-S27-020-CHN-W-001 75 3.88  sub-yearling 

EW09-S27-008-CHN-W-004 69 3.83  sub-yearling 

EW09-S27-008-CHN-W-010 71 3.80  sub-yearling 

EW09-S27-021-CHN-W-002 74 3.68  sub-yearling 

EW09-S27-007-CHN-W-003 72 3.55  sub-yearling 

EW09-S27-006-CHN-W-002 66 3.34  sub-yearling 

EW09-S27-010-CHN-W-003 69 3.3  sub-yearling 

EW09-S27-007-CHN-W-001 66 3.21  sub-yearling 

EW09-S27-009-CHN-W-005 71 3.10  sub-yearling 

EW09-S27-014-CHN-W-004 71 2.95  sub-yearling 

EW09-S27-017-CHN-W-003 64 2.89  sub-yearling 

EW09-S27-006-CHN-W-001 68 2.78  sub-yearling 

EW09-S27-007-CHN-W-002 62 2.70  sub-yearling 

EW09-S27-021-CHN-W-003 73 2.53  sub-yearling 
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The hatchery Chinook salmon were sorted into 3 composites. No yearling fish were 
identified as hatchery-released fish. 

Table 3.  Hatchery Chinook composites 

SAMPLE ID LENGTH (MM) WEIGHT (G WW) 
Hatchery Composite 1 

EW09-S27-008-CHN-H-015 85 7.14 

EW09-S27-006-CHN-H-001 83 6.49 

EW09-S27-008-CHN-H-002 83 6.00 

EW09-S27-007-CHN-H-041 82 5.71 

EW09-S27-007-CHN-H-027 74 5.66 

EW09-S27-006-CHN-H-007 80 5.36 

EW09-S27-002-CHN-H-001 80 5.26 

EW09-S27-006-CHN-H-013 78 5.08 

EW09-S27-006-CHN-H-010 84 4.99 

EW09-S27-003-CHN-H-006 82 4.88 

EW09-S27-007-CHN-H-042 75 4.82 

EW09-S27-002-CHN-H-004 79 4.79 

EW09-S27-007-CHN-H-038 74 4.62 

EW09-S27-007-CHN-H-039 72 4.50 

EW09-S27-007-CHN-H-013 78 4.48 

EW09-S27-007-CHN-H-010 77 4.44 

EW09-S27-007-CHN-H-017 76 4.26 

EW09-S27-007-CHN-H-024 75 4.13 

EW09-S27-007-CHN-H-030 74 4.06 

EW09-S27-007-CHN-H-029 73 4.01 

EW09-S27-007-CHN-H-016 76 4.00 

EW09-S27-007-CHN-H-004 71 3.97 

EW09-S27-007-CHN-H-012 74 3.91 

EW09-S27-008-CHN-H-001 67 3.86 

EW09-S27-007-CHN-H-009 70 3.81 

EW09-S27-007-CHN-H-040 72 3.67 

EW09-S27-007-CHN-H-037 68 3.49 

EW09-S27-002-CHN-H-003 70 3.42 

EW09-S27-006-CHN-H-011 68 3.34 

EW09-S27-007-CHN-H-028 65 3.22 



EW juvenile Chinook salmon compositing 
August 25, 2009  Page 6 

 

 
 
  
 

SAMPLE ID LENGTH (MM) WEIGHT (G WW) 

EW09-S27-007-CHN-H-018 65 3.14 

EW09-S27-002-CHN-H-002 67 3.13 

EW09-S27-007-CHN-H-036 70 3.00 

EW09-S27-005-CHN-H-003 61 2.85 

EW09-S27-006-CHN-H-012 69 2.57 

EW09-S27-006-CHN-H-016 68 2.40 

EW09-S27-008-CHN-H-015 68 3.34 

EW09-S27-006-CHN-H-001 65 3.22 

EW09-S27-008-CHN-H-002 65 3.14 

EW09-S27-007-CHN-H-041 67 3.13 

EW09-S27-007-CHN-H-027 70 3.00 

EW09-S27-006-CHN-H-007 61 2.85 

EW09-S27-002-CHN-H-001 69 2.57 

EW09-S27-006-CHN-H-013 68 2.40 

EW09-S27-006-CHN-H-010 68 3.34 

EW09-S27-003-CHN-H-006 65 3.22 

EW09-S27-007-CHN-H-042 65 3.14 

EW09-S27-002-CHN-H-004 67 3.13 

EW09-S27-007-CHN-H-038 70 3.00 

EW09-S27-007-CHN-H-039 61 2.85 

EW09-S27-007-CHN-H-013 69 2.57 

EW09-S27-007-CHN-H-010 68 2.40 

Hatchery Composite 2 

EW09-S27-006-CHN-H-005 83 6.60 

EW09-S27-005-CHN-H-006 87 6.39 

EW09-S27-008-CHN-H-010 80 5.93 

EW09-S27-008-CHN-H-006 79 5.68 

EW09-S27-007-CHN-H-026 82 5.55 

EW09-S27-007-CHN-H-021 80 5.34 

EW09-S27-005-CHN-H-001 78 5.26 

EW09-S27-003-CHN-H-001 78 5.04 

EW09-S27-003-CHN-H-002 74 4.99 

EW09-S27-005-CHN-H-002 77 4.86 

EW09-S27-006-CHN-H-018 78 4.80 
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SAMPLE ID LENGTH (MM) WEIGHT (G WW) 

EW09-S27-007-CHN-H-034 77 4.77 

EW09-S27-007-CHN-H-006 71 4.62 

EW09-S27-007-CHN-H-007 75 4.49 

EW09-S27-006-CHN-H-006 76 4.48 

EW09-S27-007-CHN-H-008 73 4.32 

EW09-S27-002-CHN-H-005 76 4.20 

EW09-S27-005-CHN-H-005 69 4.13 

EW09-S27-005-CHN-H-010 75 4.04 

EW09-S27-005-CHN-H-004 71 4.01 

EW09-S27-008-CHN-H-008 76 4.00 

EW09-S27-006-CHN-H-019 64 3.97 

EW09-S27-007-CHN-H-031 75 3.87 

EW09-S27-008-CHN-H-007 73 3.84 

EW09-S27-003-CHN-H-004 72 3.79 

EW09-S27-008-CHN-H-012 70 3.66 

EW09-S27-006-CHN-H-020 74 3.46 

EW09-S27-006-CHN-H-009 74 3.40 

EW09-S27-001-CHN-H-001 69 3.28 

EW09-S27-006-CHN-H-004 68 3.15 

EW09-S27-008-CHN-H-003 79 3.13 

EW09-S27-008-CHN-H-004 64 3.05 

EW09-S27-007-CHN-H-022 66 2.94 

EW09-S27-007-CHN-H-001 60 2.84 

EW09-S27-007-CHN-H-033 61 2.55 

Hatchery Composite 3 

EW09-S27-003-CHN-H-003 83 6.57 

EW09-S27-006-CHN-H-008 81 6.23 

EW09-S27-007-CHN-H-011 84 5.76 

EW09-S27-008-CHN-H-009 77 5.68 

EW09-S27-007-CHN-H-025 81 5.48 

EW09-S27-006-CHN-H-014 82 5.30 

EW09-S27-006-CHN-H-003 80 5.24 

EW09-S27-007-CHN-H-032 77 5.04 

EW09-S27-007-CHN-H-023 81 4.90 
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SAMPLE ID LENGTH (MM) WEIGHT (G WW) 

EW09-S27-008-CHN-H-014 75 4.84 

EW09-S27-007-CHN-H-014 75 4.80 

EW09-S27-008-CHN-H-016 73 4.65 

EW09-S27-007-CHN-H-020 70 4.52 

EW09-S27-007-CHN-H-003 70 4.49 

EW09-S27-007-CHN-H-015 77 4.47 

EW09-S27-008-CHN-H-005 77 4.29 

EW09-S27-005-CHN-H-009 73 4.19 

EW09-S27-008-CHN-H-013 69 4.09 

EW09-S27-007-CHN-H-005 71 4.03 

EW09-S27-007-CHN-H-019 69 4.01 

EW09-S27-007-CHN-H-035 73 3.99 

EW09-S27-005-CHN-H-011 75 3.92 

EW09-S27-005-CHN-H-007 73 3.87 

EW09-S27-006-CHN-H-015 68 3.83 

EW09-S27-001-CHN-H-002 74 3.75 

EW09-S27-005-CHN-H-012 70 3.59 

EW09-S27-005-CHN-H-008 70 3.46 

EW09-S27-006-CHN-H-002 66 3.39 

EW09-S27-008-CHN-H-017 68 3.26 

EW09-S27-006-CHN-H-021 67 3.14 

EW09-S27-003-CHN-H-005 68 3.13 

EW09-S27-006-CHN-H-017 67 3.02 

EW09-S27-005-CHN-H-014 62 2.88 

EW09-S27-007-CHN-H-002 62 2.76 

EW09-S27-005-CHN-H-013 62 2.51 

ANALYTICAL METHODS 
The specific analytical methods are detailed in the QAPP (Windward 2009).  The 
stomach content sample will be analyzed for PAHs (including alkylated homologs) and 
metals.  The whole body samples will be analyzed for PCBs, organochlorine pesticides, 
SVOCs, mercury, metals, TBT, lipids and total solids. The required mass for each 
analysis is provided in Table 4. The stomach content composite sample mass 7 g is less 
than the targeted mass of 18 g so the sample will be analyzed with reduced sample 
mass for PAHs and metals (Table 4). The stomach content sample will be analyzed by 
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CAS rather than ARI for both PAHs and metals to avoid splitting the small sample 
between two labs. 

Table 4. Tissue mass (wet weight) required per sample  

ANALYTE METHOD 

TISSUE MASS (g) 

WHOLE 
BODY 

STOMACH 
CONTENTS 

(PROPOSED) 

STOMACH 
CONTENTS 
(ACTUAL) 

PCB congeners and dioxins and furans EPA 1668 25 na na 

PCB Aroclors EPA 8082 
25 na 

na 

Organochlorine pesticides EPA 8081 na 

SVOCs (including PAHs, and phthalates) EPA 8270D 20 na na 

PAHs (including alkylated homologs) EPA 8270SIM na 10a 5a 

Mercury EPA 7471A 2 na na 

Metalsb EPA 6010B or EPA 6020 3 3 2 

Tributyltin Krone et al. 1989 10 na na 

Lipids  5 na na 

Total solids PSEP  or EPA 160.2 5 5 0c 

Total Mass  90 18 7 
a The stomach contents will be analyzed for PAH and alkylated homologs by EPA 8270SIM.  
b Antimony, arsenic, cadmium, chromium, cobalt, copper, lead, molybdenum, nickel, selenium, silver, thallium, 

vanadium, zinc. 
c Total solids will be determined from the weight of tissue after it is freeze-dried prior to metals analysis. 
EPA – US Environmental Protection Agency 

na not applicable 
NOAA – National Oceanic and Atmospheric Administration 
PAH – polycyclic aromatic hydrocarbon 
PCB – polychlorinated biphenyl 
PSEP – Puget Sound Estuary Program 
SVOC – semivolatile organic compound 
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SUMMARY 
The number of proposed composite samples is summarized in Table 5. The number of 
composites for both the stomach contents and the whole body tissue are less than 
specified in the QAPP due to the size of the tissue samples. Five of the six whole body 
composite samples have sufficient mass for all analytes, including PCB congeners and 
dioxins and furans. One whole body sample, Composite 1 of the yearling wild Chinook 
does not have sufficient sample mass to analyze for PCB congeners or dioxins and 
furans. The masses of the composited samples will be reviewed to ensure that there is 
sufficient mass for all proposed analyses. If the final mass is limited then, further 
adjustments to the proposed analytical scheme will be considered including the use of 
the pesticide extract for lipids analysis and reducing the required mass for SVOC and 
PCB Aroclor analyses.  

Table 5.   Summary of proposed compositing scheme 

HATCHERY OR 
WILD CHINOOK TISSUE TYPE 

COMPOSITE 
NUMBER 

NO. OF 
SPECIMENS/ 

SAMPLE 
COMPOSITE 
MASS (G) ANALYTES 

Hatchery and 
wild combined 

Stomach 
contents 1 165 7.00 PAHs (including alkylated 

homologs), metalsa 

Wild (yearlings) Whole Body 1 4 66.33 

PCBs (Aroclors), organochlorine 
pesticides,SVOCs, mercury, 
metals, TBT, lipids and total 
solids 

Wild Whole Body 2 28 112.57 
PCBs (Aroclors), PCB 
congeners, dioxins and furans, 
organochlorine pesticides, 
SVOCs, mercury, metals, TBT, 
lipids and total solids 

Wild Whole Body 3 27 107.20 

Hatchery Whole Body 1 36 154.46 

Hatchery Whole Body 2 35 150.43 

Hatchery Whole body 3 35 149.08 

a Antimony, arsenic, cadmium, chromium, cobalt, copper, lead, molybdenum, nickel, selenium, silver, thallium, 
vanadium, zinc. 
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Appendix B Data Management
 

AVERAGING LABORATORY REPLICATE SAMPLES 

Chemical concentrations obtained from the analysis of laboratory replicate samples 
(two or more analyses of the same sample) will be averaged for a closer representation 
of the “true” concentration as compared to the result of a single analysis. Averaging 
rules are dependent on whether the individual results are detected concentrations or 
reporting limits (RLs) for undetected chemicals. If all concentrations are detected for a 
single chemical, the values are simply averaged arithmetically for the sample and its 
associate laboratory replicate sample(s). If all concentrations are undetected for a given 
parameter, the minimum RL is selected. If the concentrations are a mixture of detected 
concentrations and RLs, any two or more detected concentrations are averaged 
arithmetically and RLs ignored. If there is a single detected concentration and one or 
more RLs, the detected concentration is reported. The latter two rules are applied 
regardless of whether the RLs are higher or lower than the detected concentration. 

LOCATION AVERAGING 

Results of chemical concentrations of discrete samples collected at a single sampling 
location that are submitted to the laboratory as individual samples and analyzed 
separately will be averaged for the purposes of mapping a single concentration per 
location. The averaging rules used for location averaging are the same as for 
laboratory replicate samples described above. This type of averaging is performed 
when multiple sediment samples are collected from the same location at the same 
time. For example: a sample and its field duplicate sample, often referred to as a split 
sample (PSEP 1997). 

SIGNIFICANT FIGURES AND CALCULATIONS 

Analytical laboratories report results with various numbers of significant figures 
depending on the laboratory’s standard operating procedures, the instrument, the 
chemical, and the reported chemical concentration relative to the RL. The reported (or 
assessed) precision of each result is explicitly stored in the project database by 
recording the number of significant figures. Tracking of significant figures is used 
when calculating analyte sums and performing other data summaries. When a 
calculation involves addition, such as totaling PCBs, the calculation can only be as 
precise as the least precise number that went into the calculation. For example: 

210 + 19 = 229 would be reported as 230 because although 19 is reported to 2 
significant digits, the trailing zero in the number 210 is not significant. 
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When a calculation involves multiplication or division, the final result is rounded at 
the end of the calculation to reflect the value used in the calculation with the fewest 
significant figures. For example: 

59.9 × 1.2 = 71.88 would be reported as 72 because there are two significant 
figures in the number 1.2. 

When rounding, if the number following the last significant figure is less than 5, the 
digit is left unchanged. If the number following the last significant figure is equal to or 
greater than 5, the digit is increased by 1. 

Many of the Washington State Sediment Management Standards (SMS) chemical 
criteria are in units normalized to the TOC content in the sediment sample (i.e., 
milligrams per kilogram organic carbon [mg/kg OC]). Only samples with TOC 
concentrations greater than or equal to 0.5% or less than or equal to 4.0% are 
considered appropriate for OC normalization. Samples with TOC concentrations less 
than 0.5% or greater than 4.0% are compared to dry weight chemical criteria. Chemical 
concentrations originally in units of micrograms per kilogram (µg/kg) dry weight 
were converted to mg/kg OC using the following equation: 

(Cµg/kg dry weight) x (0.001 mg/µg) 
TOC 

Where: 
C = the chemical concentration 
TOC = the percent total organic carbon on a dry weight basis, expressed 

as a decimal (e.g., 1% = 0.01) 

BEST RESULT SELECTION FOR MULTIPLE RESULTS 

In some instances, the laboratory generates more than one result for a chemical for a 
given sample. Multiple results can occur for several reasons, including: 1) the original 
result did not meet the laboratory’s internal quality control (QC) guidelines, and a 
reanalysis was performed; 2) the original result did not meet other project data quality 
objectives, such as a sufficiently low RL, and a reanalysis was performed; or 3) two 
different analytical methods were used for that chemical. In each case, a single best 
result is selected for use. The procedures for selecting the best result differ depending 
on whether a single or multiple analytical methods are used for that chemical. 

For the same analytical method, if the results are: 

 Detected and not qualified, then the result from the lowest dilution is selected, 
unless multiple results from the same dilution are available, in which case, the 
result with the highest concentration is selected. 
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 A combination of estimated and unqualified detected results, then the 
unqualified result is selected. This situation most commonly occurs when the 
original result is outside of calibration range, thus requiring a dilution. 

 All estimated, then the “best result” is selected using best professional 
judgment in consideration of the rationale for qualification. For example, a 
result qualified based on laboratory replicate results outside of QC objectives 
for precision would be preferred to a qualified result that is outside the 
calibration range. 

 A combination of detected and undetected results, then the detected result is 
selected. If there is more than one detected result, the applicable rules for 
multiple results (as discussed above) are followed. 

 All undetected results, then the lowest RL is selected. 

If the multiple results are from different analytical methods, then the result from the 
preferred method specified in the quality assurance project plan (QAPP) or based on 
the consensus of the professional opinions of project chemists was selected. 

The following rules are applied to multiple results from different analytical methods: 

 For detected concentrations analyzed by the SVOC full-scan and selective ion 
monitoring (SIM) methods (i.e., PAHs), the highest detected concentration is 
selected. If the result by one method is detected and the result by the other 
method is not detected, then the detected result is selected for reporting, 
regardless of the method. If results are reported as non-detected by both 
methods, the undetected result with the lowest RL is selected. The SIM method 
is more analytically sensitive than the full-scan SVOC method, and the 
undetected results are generally reported at a lower RL by the SIM method than 
by the full-scan method. Therefore, the SIM method is selected for non-detected 
results unless an analytical dilution or analytical interferences elevated the SIM 
RL above the SVOC full-scan RL. 

 Hexachlorobenzene and hexachlorocyclopentadiene are analyzed by EPA 
Methods 8081A, 8270, and/or 8270-SIM. The result from the method with the 
greatest sensitivity (i.e., lowest RL) is selected if all results are undetected. EPA 
Method 8081A results are generally selected, when available, because the 
standard laboratory RLs from this analysis are significantly lower than those 
from EPA Methods 8270 and 8270-SIM. When chemicals are detected, the 
detected result with the highest concentration is selected unless the detected 
concentration is qualified as estimated or tentatively identified, in which case 
the rule designating treatment of qualified and unqualified data would apply. 



 

  
   

 
 
 

  
 

                                                 
     1 Aroclors 1016, 1221, 1232, 1242, 1248, 1254, and 1260. 
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CALCULATED TOTALS 

Total PCBs, total dichloro-diphenyl-trichloroethane (DDTs), total PAHs, and total 
chlordane are calculated by summing the detected values for the individual 
components available for each sample. For individual samples in which none of the 
individual components is detected, the total value is given a value equal to the highest 
RL of an individual component, and assigned the same qualifier (U or UJ), indicating 
an undetected result. Concentrations for the analyte sums are calculated as follows: 

 Total PCBs are calculated, in accordance with the methods of the SMS, using 
only detected values for seven Aroclor mixtures.1 For individual samples in 
which none of the seven Aroclor mixtures is detected, total PCBs are given a 
value equal to the highest RL of the seven Aroclors and assigned a U-qualifier 
indicating the lack of detected concentrations. 

 Total low-molecular-weight PAHs (LPAHs), high-molecular-weight PAHs 
(HPAHs), PAHs, and benzofluoranthenes are also calculated in accordance 
with the methods of the SMS. Total LPAHs are the sum of detected 
concentrations for naphthalene, acenaphthylene, acenaphthene, fluorene, 
phenanthrene, and anthracene. Total HPAHs are the sum of detected 
concentrations for fluoranthene, pyrene, benzo(a)anthracene, chrysene, total 
benzofluoranthenes, benzo(a)pyrene, indeno(1,2,3,-c,d)pyrene, 
dibenzo(a,h)anthracene, and benzo(g,h,i)perylene. Total benzofluoranthenes 
are the sum of the b (i.e., benzo(b)fluoranthene), j, and k isomers. Because the 
j isomer is rarely quantified, this sum is typically calculated with only the b and 
k isomers. For samples in which all individual compounds within any of the 
three groups described above are undetected, the single highest RL for that 
sample represents the sum. 

 Total DDTs are calculated using only detected values for the DDT isomers: 
2,4’-DDD; 4,4’-DDD; 2,4’-DDE; 4,4’-DDE; 2,4’-DDT; and 4,4’-DDT. For 
individual samples in which none of the isomers are detected, total DDTs are 
given a value equal to the highest RL of the six isomers and assigned a 
U-qualifier, indicating the lack of detected concentrations. 

 Total chlordane is calculated using only detected values for the following 
compounds: alpha-chlordane, gamma-chlordane, oxychlordane, cis-nonachlor, 
and trans-nonachlor. For individual samples in which none of these 
compounds is detected, total chlordane is given a value equal to the highest RL 
of the five compounds listed above and assigned a U-qualifier, indicating the 
lack of detected concentrations. 
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CALCULATION OF PCB CONGENER TEQS 

PCB congener toxic equivalents (TEQs) are calculated using the World Health 
Organization (WHO) consensus toxic equivalency factor (TEF) values for fish, birds 
(Van den Berg et al. 1998), and mammals (Van den Berg et al. 2006) as presented in 
Table E-1. The TEQ is calculated as the sum of each congener concentration multiplied 
by the corresponding TEF value. When the congener concentration is reported as non-
detected, then the TEF is multiplied by half the RL. 

Table B-1. PCB congener TEF values 
PCB 

Congener 
Number 

TEF Value for Fish 
(unitless) 

TEF Value for Birds 
(unitless) 

TEF Value for 
Mammals 
(unitless) 

77 0.0001 0.05 0.0001 

81 0.0005 0.1 0.0003 

105 <0.000005 0.0001 0.00003 

114 <0.000005 0.0001 0.00003 

118 <0.000005 0.00001 0.00003 

123 <0.000005 0.00001 0.00003 

126 0.005 0.1 0.1 

156 <0.000005 0.0001 0.00003 

157 <0.000005 0.0001 0.00003 

167 <0.000005 0.00001 0.00003 

169 0.00005 0.001 0.03 

189 <0.000005 0.00001 0.00003 

PCB – polychlorinated biphenyl 
TEF – toxic equivalency factor 

CALCULATION OF DIOXIN/FURAN CONGENER TEQS 

Dioxin/furan congener TEQs are calculated using the WHO consensus TEF values 
(Van den Berg et al. 2006) for mammals as presented in Table E-2. The TEQ is 
calculated as the sum of each congener concentration multiplied by the corresponding 
TEF value. When the congener concentration is reported as undetected, then the TEF is 
multiplied by half the RL. 

Table B-2. Dioxin/Furan congener TEF values for mammals 

Dioxin/Furan Congener 
TEF Value 
(unitless) 

1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.01 

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 0.01 

1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.01 

1,2,3,4,7,8-Hexachlorodibenzofuran 0.1 

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 0.1 
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Dioxin/Furan Congener 
TEF Value 
(unitless) 

1,2,3,6,7,8-Hexachlorodibenzofuran 0.1 

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 0.1 

1,2,3,7,8,9-Hexachlorodibenzofuran 0.1 

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 0.1 

1,2,3,7,8-Pentachlorodibenzofuran 0.03 

1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1 

2,3,4,6,7,8-Hexachlorodibenzofuran 0.1 

2,3,4,7,8-Pentachlorodibenzofuran 0.3 

2,3,7,8-Tetrachlorodibenzofuran 0.1 

2,3,7,8-Tetrachlorodibenzo-p-dioxin 1 

Octachlorodibenzofuran 0.0003 

Octachlorodibenzo-p-dioxin 0.0003 

TEF – toxic equivalency factor 

CALCULATION OF CARCINOGENIC POLYCYCLIC AROMATIC HYDROCARBONS 

Carcinogenic polycyclic aromatic hydrocarbons (cPAH) values are calculated using 
TEF values (California EPA 1994; Ecology 2001) based on the individual PAH 
component’s relative toxicity to benzo(a)pyrene. TEF values are presented in 
Table E-3. The cPAH is calculated as the sum of each individual PAH concentration 
multiplied by the corresponding TEF value. When the individual PAH component 
concentration is reported as non-detected, then the TEF is multiplied by half the RL. 

Table B-3. cPAH TEF values 

cPAH 
TEF Value 
(unitless) 

Benzo(a)pyrene 1 

Benzo(a)anthracene 0.1 

Benzo(b)fluoranthene 0.1 

Benzo(k)fluoranthene 0.1 

Bibenz(a,h)anthracene 0.4 

Indeno(1,2,3-cd)pyrene 0.1 

Chrysene 0.01 

cPAH – carcinogenic polycyclic aromatic hydrocarbon 
TEF – toxic equivalency factor 
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PROJECT NARRATIVE 

Basis for the Data Validation 

This report summarizes the results of summary and full validation performed on tissue samples 
and quality control sample data for the East Waterway Chinook sampling.  A complete list of 
samples is provided in the SAMPLE INDEX. 

Samples were analyzed by Analytical Resources, Inc. (ARI), Tukwila, Washington and 
Columbia Analytical Services, Kelso, Washington.  The analytical methods and EcoChem 
project chemists are listed below. 

Analysis Method Primary Review Secondary Review 
Semivolatile Organic Compounds EPA 8270D Melissa Swanson 

Chris Ransom 

Alkylated Polycyclic Aromatic Hydrocarbons EPA 8270D-SIM Lucy Panteleeff 
Polychlorinated Biphenyls EPA 8082 Lucy Panteleeff 
Pesticides EPA 8081 Melissa Swanson 
Organotins Krone 1989-SIM Lucy Panteleeff 
Metals EPA 200.8, 6010B, 6020, 

7740, 7471A Megan Kilner 
Lipids Bligh Dyer 

The data were reviewed using guidance and quality control criteria documented in the analytical 
methods; the quality assurance project plans (QAPP) from the Fish and Shellfish Tissue 
Collection and Chemical Analysis (December, 2008); East Waterway Juvenile Chinook Salmon 
Tissue Collection and Chemical Analysis (June, 2009); National Functional Guidelines for 
Inorganic Data Review (USEPA 1994 & 2004); and National Functional Guidelines for Organic 
Data Review (USEPA 1999). 

EcoChem’s goal in assigning data assessment qualifiers is to assist in proper data interpretation. 
If values are estimated (J or UJ), data may be used for site evaluation and risk assessment 
purposes but reasons for data qualification should be taken into consideration when interpreting 
sample concentrations.  If values are assigned an R, the data are to be rejected and should not be 
used for any site evaluation purposes. If values have no data qualifier assigned, then the data 
meet the data quality objectives as stated in the documents and methods referenced above. 

Data qualifier definitions, reason codes, and validation criteria are included as APPENDIX A.  A 
Qualified Data Summary Table is included in APPENDIX B. APPENDIX C contains project 
communications.  Data Validation Worksheets will be kept on file at EcoChem, Inc.  A qualified 
laboratory electronic data deliverable (EDD) is also submitted with this report. 

es 5/4/2010 i EcoChem, Inc. 
L:\Windward 220\C22018.001\22018-1 CVR rev 1.doc 



Sample Index
 
Windward - East Waterway Chinook Sampling
 

SDG Sample ID Lab ID SVOC PAH PCB PEST TBT Metals Lipids 
QC62 EW09-CHN-W-Comp01 09-31487-QC62A 3 3 3 3 3 3
QC62 EW09-CHN-W-Comp02 09-31488-QC62B 3 3 3 3 3 3 3
QC62 EW09-CHN-W-Comp03 09-31489-QC62C 3 3 3 3 3 3 3
QC62 EW09-CHN-H-Comp01 09-31490-QC62D 3 3 3 3 3 3 3
QC62 EW09-CHN-H-Comp02 09-31491-QC62E 3 3 3 3 3 3 3
QC62 EW09-CHN-H-Comp03 09-31492-QC62F 3 3 3 3 3 3 3
QF82 EW09-CHN-W-Comp01 10-1036-QF82A 3 3

K1000029 EW09-CHN-SC-Comp-01 K1000029-001 3 3
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DATA VALIDATION REPORT 

East Waterway - Chinook Sampling 


Semivolatile Compounds by Method 8270D 


This report documents the review of analytical data from the analysis of Chinook tissue samples and 
the associated laboratory quality control (QC) samples. Samples were analyzed by Analytical 
Resources, Inc. (ARI), Tukwila, Washington.  Refer to the Sample Index for a list of samples 
reviewed. 

SDG Number of Samples Validation Level 
QC62 5 Tissue Full 
QF82 1 Tissue Summary 

I. DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables, with the exception noted below.  The laboratory 
followed adequate corrective action processes and all anomalies were discussed in the case narrative. 

The quantitation for the Standard 7 from the ICAL analyzed 1/4/10 was missing from the data 
package. This was requested from the lab and received 2/09/10. 

II. EDD TO HARDCOPY VERIFICATION 

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by 
comparison to the hardcopy laboratory data package.  Laboratory QC results were also verified 
(10%). 

III. TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below. 

1 Sample Preservation and Holding Times 1 Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 
GC/MS Instrument Performance 2 Internal Standards 
Initial Calibration (ICAL) Target Analyte List 

1 Continuing Calibration (CCAL) 1 Reporting Limits 
1 Laboratory Blanks Compound Identification 

Surrogate Compounds 2 Reported Results 
2 Laboratory Control Samples (LCS/LCSD) 1 Calculation Verification (full validation only) 

1 Quality control results are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below.
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Sample Preservation and Holding Times 

The QAPP required preservation technique is to freeze at -20°C. The QAPP required holding time is 
one year to extraction and 40 days from extraction to analysis.  All preservation and holding time 
requirements were met. 

Continuing Calibration 

SDG QF82:  The percent difference (%D) value for pentachlorophenol was outside the ±25% control 
limit at 59.5%, and indicative of high bias.  This analyte was not detected in the associated sample; 
therefore no qualifiers were applied. 

Laboratory Blanks 

SDG QC62:  Bis (2-ethylhexyl) phthalate was detected in the method blank at a level greater than 
the method detection limit.  This compound was not detected in the associated samples; therefore no 
qualification of data was necessary. 

Laboratory Control Samples  

Laboratory control sample/laboratory control sample duplicates (LCS/LCSD) were analyzed.  The 
LCS/LCSD recovery values were within the laboratory control limits, with the exceptions noted 
below. No action was taken if only one of the LCS/LCSD recoveries was outside of the control 
limits.  For LCS/LCSD recoveries greater than the upper control limit, positive results in the 
associated samples were estimated (J-10) to indicate a potential high bias.  For recoveries less than 
the lower control limit, associated results were estimated (J/UJ-10) to indicate a potential low bias. 
For relative percent difference (RPD) outliers, only positive results in the associated samples were 
estimated (J-9).    

The following outliers resulted in qualification of data: 

SDG QC62:  The LCS/LCSD recoveries for hexachlorocyclopentadiene were less than the lower 
control limit.  This analyte was not detected in the associated samples; reporting limits were 
estimated (UJ-10) to indicate a potential low bias. 

Matrix Spike/Matrix Spike Duplicate 

Due to insufficient sample volume, matrix spike/matrix spike duplicate (MS/MSD) samples were not 
analyzed. Laboratory accuracy was evaluated using the surrogate and LCS/LCSD recoveries. 
Precision was assessed using LCS/LCSD RPD values. 
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Internal Standards 

SDG QC62:  The recoveries for the internal standard perylene-d12 were less than the 50% lower 
control limit in Samples EW09-CHN-H-Comp02 and EW09-CHN-H-Comp03.  Results for the five 
compounds associated with this internal standard were estimated (UJ-19).  

Reporting Limits 

All SDG: All samples were analyzed at dilution factors ranging from 3x to 5x. Reporting limits 
were elevated accordingly. 

Reported Results 

SDG QC62: Samples EW09-CHN-H-Comp02 and EW09-CHN-H-Comp03 were reanalyzed at 
dilution (5x) due to internal standard outliers in the original analyses. In order to achieve the lowest 
possible reporting limits, the results from the 5x dilutions were rejected (R-11) in favor of the initial 
analyses. 

Calculation Verification 

SDG QC62:  Several results were verified by recalculation from the raw data.  No calculation or 
transcription errors were noted. 

IV. OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory followed the specified analytical method. 
Accuracy was acceptable, as demonstrated by the surrogate and LCS/LCSD recoveries, with the 
exceptions noted above. Precision was also acceptable as demonstrated by the RPD values for the 
LCS/LCSD analyses. 

Data were estimated due to LCS/LCSD and internal standard recovery outliers. 

Data were rejected in order to indicate which result should be used from multiple reported analyses. 
A usable result remains for each analyte in every sample; therefore completeness is unaffected.  

Data that has been rejected should not be used for any purpose. All other data, as qualified, are 
acceptable for use. 
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DATA VALIDATION REPORT 

East Waterway - Chinook Sampling 


Alkylated Polycyclic Aromatic Hydrocarbons by Method 8270C-SIM 


This report documents the review of analytical data from the analysis of tissue samples and the 
associated laboratory quality control (QC) samples.  Samples were analyzed by Columbia Analytical 
Services, Kelso, Washington.  Refer to the Sample Index for a list of samples reviewed. 

SDG Number of Samples Validation Level 
K1000029 1 Tissue Full 

I. DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables, with the exception noted below.  The laboratory 
followed adequate corrective action processes and all anomalies were discussed in the case narrative. 

II. EDD TO HARDCOPY VERIFICATION 

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by 
comparison to the hardcopy laboratory data package.  Laboratory QC results were also verified 
(10%). 

III. TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below. 

1 Sample Preservation and Holding Times 1 Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 
GC/MS Instrument Performance Internal Standards 
Initial Calibration (ICAL) Target Analyte List 
Continuing Calibration (CCAL) Reporting Limits 

1 Laboratory Blanks Compound Identification 
Surrogate Compounds Reported Results 
Laboratory Control Samples (LCS/LCSD) 1 Calculation Verification (full validation only) 

1 Quality control results are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below.
 

Sample Preservation and Holding Times 

The QAPP required preservation technique is to freeze at -20°C. The QAPP required holding time is 
one year to extraction and 40 days from extraction to analysis.  All preservation and holding time 
requirements were met. 
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Laboratory Blanks 

Naphthalene, 2-methynapthalene, 1-methynapthalene, biphenyl, and acenaphthene were detected in 
the method blank at levels greater than the method detection limits (MDL).  In order to establish the 
effect on the sample data, action levels were established at five times the blank concentrations.  All 
associated results were greater than the action levels; therefore no qualification of data was 
necessary. 

Matrix Spike/Matrix Spike Duplicate 

Due to insufficient sample volume, matrix spike/matrix spike duplicate (MS/MSD) samples were not 
analyzed. Laboratory accuracy was evaluated using the surrogate and LCS/LCSD recoveries. 
Precision was assessed using LCS/LCSD RPD values. 

Calculation Verification 

Several results were verified by recalculation from the raw data.  No calculation or transcription 
errors were noted. 

IV. OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory followed the specified analytical method. 
Accuracy was acceptable, as demonstrated by the surrogate and laboratory control sample/laboratory 
control sample duplicate (LCS/LCSD) recoveries.  Precision was also acceptable as demonstrated by 
the relative percent difference values for the LCS/LCSD analyses. 

No data were qualified for any reason. 


All data, as reported, are acceptable for use. 
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DATA VALIDATION REPORT 

East Waterway - Chinook Sampling 


Organochlorine Pesticides by EPA Method 8081B 


This report documents the review of analytical data from the analyses of Chinook tissue samples 
and the associated laboratory and field quality control (QC) samples.  Samples were analyzed by 
Analytical Resources, Inc. (ARI), Tukwila, Washington. Refer to the Sample Index for a list of 
samples reviewed. 

SDG Number of Samples Validation Level 
QC62 6 Tissue Full 

I. DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables, with the exception noted below.  The 
laboratory followed adequate corrective action processes and all anomalies were discussed in the 
case narrative. 

II. EDD TO HARDCOPY VERIFICATION 

A complete (100%) verification of the electronic data deliverable (EDD) results was performed 
by comparison to the hardcopy laboratory data package.  Laboratory QC results were also 
verified (10%). 

III. TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below. 

1 Sample Preservation and Holding Times Internal Standards 
Initial Calibration (ICAL) Target Analyte List 
Continuing Calibration (CCAL) 2 Reporting Limits 

1 Laboratory Blanks Compound Identification 
Surrogate Compounds Reported Results 
Laboratory Control Samples (LCS/LCSD) 1 Calculation Verification (full validation only) 

1 Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

1 Quality control results are discussed below, but no data were qualified.
 
2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 


Holding Times and Sample Preservation 

The QAPP required preservation technique is to freeze at -20°C. The QAPP required holding 
time is one year to extraction and 40 days from extraction to analysis.  All preservation and 
holding time requirements were met. 
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Laboratory Blanks 

Heptachlor and heptachlor epoxide were detected in the method blank at levels greater than the 
method detection limit (MDL).  These analytes were not detected in the associated samples; 
therefore no qualification of data was necessary. 

Matrix Spike/Matrix Spike Duplicates  

Due to insufficient sample volume, matrix spike/matrix spike duplicates (MS/MSD) were not 
analyzed. Laboratory accuracy was evaluated using the surrogate and laboratory control 
sample/laboratory control sample duplicate (LCS/LCSD) recoveries. Precision was assessed 
using LCS/LCSD relative percent difference values. 

Reporting Limits 

The delta-BHC result for Sample EW09-CHN-H-Comp02 was flagged “Y” by the laboratory to 
indicate the presence of non-target background interferences.  This delta-BHC result was 
qualified (U-22) to indicate it was not-detected at an elevated reporting limit. 

Calculation Verification 

Several results were verified by recalculation from the raw data.  No calculation or transcription 
errors were noted. 

IV. OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory followed the specified analytical method. 
Accuracy was acceptable, as demonstrated by the surrogate and LCS/LCSD recoveries. 
Precision was also acceptable as demonstrated by the LCS/LCSD RPD values. 

One result for delta-BHC was qualified as not-detected at an elevated reporting limit due to 
matrix interferences. 

All data, as qualified, are acceptable for use. 
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DATA VALIDATION REPORT 

East Waterway - Chinook Sampling 

PCB Aroclors by EPA Method 8082 


This report documents the review of analytical data from the analyses of tissue samples and the 
associated laboratory quality control (QC) samples.  Samples were analyzed by Analytical 
Resources, Inc., Tukwila, Washington. 

SDG Number of Samples Validation Level 
QC62 6 Tissue Full 

I. DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables.  The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative. 

II. EDD TO HARDCOPY VERIFICATION 

A complete (100%) verification of the electronic data deliverable (EDD) results was performed 
by comparison to the hardcopy laboratory data package.  Laboratory QC results were also 
verified (10%). 

III. TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are listed below. 

1 Sample Preservation and Holding Times 1 Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 
Initial Calibration (ICAL) Target Analyte List 
Continuing Calibration (CCAL) 2 Reporting Limits 
Laboratory Blanks Compound Identification 

1 Surrogate Compounds 1 Calculation Verification (full validation only) 
Laboratory Control Samples (LCS/LCSD) 

1 Quality control results are discussed below, but no data were qualified.
 
2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 


Sample Preservation and Holding Times 

The QAPP required preservation technique is to freeze at -20°C. The QAPP required holding 
time is one year to extraction and 40 days from extraction to analysis.  All preservation and 
holding time requirements were met. 
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Surrogate Compounds 

The recovery for the surrogate compound tetrachlorometaxylene (TCMX) was greater than the 
upper control limit in Sample EW09-CHN-H-Comp02.  The decachlorobiphenyl (DCB) 
recovery was acceptable; therefore no action was taken. 

Matrix Spike/Matrix Spike Duplicates 

Due to insufficient sample volume, matrix spike/matrix spike duplicate (MS/MSD) samples were 
not analyzed. Laboratory accuracy was evaluated using the surrogate and LCS/LCSD 
recoveries. Precision was assessed using LCS/LCSD relative percent difference (RPD) values. 

Reporting Limits 

The samples were analyzed at a 5x dilution due to matrix interferences; reporting limits were 
elevated accordingly. 

The chromatograms for Samples EW09-CHN-W-Comp01, EW09-CHN-W-Comp02, and 
EW09-CHN-W-Comp03 indicated non-target background interferences.  The Aroclor 1254 
result for these samples were “Y” flagged by the laboratory.  These “Y” flagged results were 
qualified as not-detected (U-22) to indicate that the analyte was not-detected at an elevated 
reporting limit.   

Calculation Verification 

Several results were verified by recalculation from the raw data.  No calculation or transcription 
errors were found. 

IV. OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory followed the specified analytical method. 
Accuracy was acceptable, as demonstrated by the surrogate and LCS/LCSD percent recoveries. 
Precision was also acceptable as demonstrated by the LCS/LCSD RPD values. 

Reporting limits were elevated based on matrix interferences. 

All data, as qualified, are acceptable for use. 
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DATA VALIDATION REPORT 

East Waterway - Chinook Sampling 


Tributyl Tins by Krone, 1989-SIM 


This report documents the review of analytical data from the analyses of tissue samples and the 
associated laboratory quality control (QC) samples.  Samples were analyzed by Analytical Resources, 
Inc. (ARI), Tukwila, Washington. Refer to the Sample Index for a list of samples reviewed. 

SDG Number of Samples Validation Level 
QC62 5 Tissue Full 

I. DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables.  The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative. 

There was insufficient sample to analyze Sample EW09-CHN-W-Comp01. 

II. EDD TO HARDCOPY VERIFICATION 

A verification of the electronic data deliverable (EDD) results was performed by comparison to the 
hardcopy laboratory data package.  Laboratory QC results were also verified (10%). 

III. TECHNICAL DATA VALIDATION 

The QC requirements that were reviewed are summarized in the following table: 

1 	 Sample Preservation and Holding Times 1 Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 
GC/MS Instrument Performance Check Internal Standards 
Initial Calibration (ICAL) Reported Results 
Continuing Calibration (CCAL) Compound Identification 
Laboratory Blanks Reporting Limits 
Surrogate Compounds 1 Calculation Verification (full validation only) 
Laboratory Control Samples (LCS/LCSD) 

1  Quality control results are discussed below, but no data were qualified. 

2  Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 


Sample Preservation and Holding Times 

The QAPP required preservation technique is to freeze at -20°C. The QAPP required holding time is 
one year to extraction and 40 days from extraction to analysis.  All preservation and holding time 
requirements were met. 
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Matrix Spike/Matrix Spike Duplicates 

Due to insufficient sample volume, matrix spike/matrix spike duplicate (MS/MSD) samples were not 
analyzed. Laboratory accuracy was evaluated using the surrogate and LCS/LCSD recoveries. 
Precision was assessed using LCS/LCSD relative percent difference (RPD) values. 

Calculation Verification 

Several results were verified by recalculation from the raw data.  No calculation or transcription 
errors were found. 

IV. OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory followed the specified analytical method. 
Accuracy was acceptable as demonstrated by the surrogate and LCS/LCSD recoveries.  Precision 
was also acceptable as demonstrated by the LCS/LCSD RPD values. 

No data was qualified for any reason. 

All data, as reported, are acceptable for use. 
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DATA VALIDATION REPORT 

East Waterway - Chinook Sampling 


Metals Analyses by 200.8, 6010B, 6020, and 7740 

Mercury by 7471A 


This report documents the review of analytical data from the analysis of tissue samples and the 
associated laboratory quality control (QC) samples.  Analytical Resources, Incorporated, Tukwila, 
Washington, and Columbia Analytical Services, Kelso, Washington analyzed the samples. Refer to 
the Sample Index for a list of the individual samples. 

SDG Number of Samples Validation Level 
QC62 6 Tissue Full 
QF82 1 Tissue Summary 
K1000029 1 Tissue Full 

I. DATA PACKAGE COMPLETENESS 

The laboratory submitted all required deliverables.  The laboratory followed adequate corrective 
action processes and all anomalies were discussed in the case narrative. 

SDG K1000029:  The laboratory was contacted to supply the ICP-MS tuning information for the 
analysis date of 2/2/10. The sample was initially reported on a dry weight basis; the lab resubmitted 
summary forms and EDDs with wet weight concentrations as requested by Windward. 

II. EDD TO HARDCOPY VERIFICATION 

A verification of the electronic data deliverable (EDD) results was performed by comparison to the 
hardcopy laboratory data package. All sample results and 10% of the QC results were verified.  No 
errors were found. 

III. TECHNICAL DATA VALIDATION 

The QC requirements for review are listed below. 

2 
2 

2 
1 
1 
1 

Sample Preservation and Holding Times 
Contract Required Detection Limit Standard 
Initial Calibration (ICAL) 
Initial and Continuing Calibration Verification (ICV/CCV) 
Laboratory Blanks 
Laboratory Control Samples (LCS/LCSD) 
Standard Reference Materials 
Matrix Spikes (MS) 

1 

2 

1 
1 

Laboratory Duplicates 
GFAA Post-Digestion Spikes 
Interference Check Samples 
Serial Dilutions 
ICPMS Internal Standards 
Reported Results 
Calculation Verification (Full validation only) 

___________________________________________________________ 
1 Quality control results are discussed below, but no data were qualified. 
2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 
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Sample Preservation and Holding Times 

The QAPP required preservation technique is to freeze at -20°C. The QAPP required holding time 
are 6 months for metals and 60 days for mercury; however the metals holding time is typically 
extended to one year for samples that are stored at -20°C. The holding time of one year was used to 
evaluate the field samples.  All preservation requirements were met.  Holding time outliers are noted 
below. 

SDG QC62:  All samples were analyzed for mercury six months and 20 days after sample collection, 
beyond the QAPP specified holding time of 60 days for mercury and 6 months for all other analyses. 
Due to the potential low bias, all mercury results were estimated (J-1). 

Contract Required Detection Limit Standard 

Contract required detection limit (CRDL) standards were analyzed at the beginning of each 
analytical sequence. For recoveries greater than upper control limit of 130%, positive results less 
than two times (<2x) the CRDL were estimated (J) to indicate a potential high bias.  For recoveries 
less than the lower control limit of 70%, positive results less than twice (<2x) the CRDL and 
non-detects were estimated (J/UJ) to indicate a potential low bias.  Outliers for the following 
analytes resulted in qualification of data: 

SDG K1000029:  The CRDL standard recovery for thallium was less than the lower control limit. 
The thallium result for Sample EW09-CHN-SC-Comp-01 was estimated (J-14) to indicate a 
potential low bias. 

Laboratory Blanks 

Various analytes were detected in the method and instrument blanks at levels greater than the 
method detection limits (MDL).  To evaluate the effect on the sample data, action levels of five 
times (5x) the blank concentrations were established. Positive results less than the action levels in 
the associated samples were qualified as not detected (U) at the reported concentration.  No action 
was taken for non-detects. The following outliers resulted in qualification of data: 

SDG K1000029: Selenium was detected in the method blank and instrument blanks at levels greater 
than the MDL. The selenium result for Sample EW09-CHN-SC-Comp-01 was qualified as not 
detected (U-7). 

Laboratory Control Samples 

SDG QC62: The laboratory prepared the Laboratory Control Sample (LCS) with twice the spiking 
level of the Laboratory Control Sample Duplicate (LCSD); the lab did not report any precision 
measurement. The only measure of precision was the recalculation of the LCS/LCSD using the 
percent recovery values. No RPD or %R outliers were noted. 
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Standard Reference Materials 

SDG K1000029: The standard reference materials (SRM) NRCC DORM-3 and NRCC TORT-2 
were analyzed. All recoveries were within the certified ranges. 

Matrix Spikes 

All SDGs:  Due to insufficient sample volume, matrix spike (MS) samples were not analyzed. 
Laboratory accuracy was evaluated using the LCS/LCSD recoveries. 

Laboratory Duplicates 

All SDGs:  Due to insufficient sample volume, laboratory duplicates were not analyzed.  Precision 
was assessed using the LCS/LCSD relative percent difference (RPD) values. 

Interference Check Samples 

SDG QF82: The value for molybdenum in the unspiked interference check sample (ICSA) was 
greater than the reporting limit.  The concentration of the interfering element calcium was greater 
than the ICS level in the sample.  The molybdenum result for Sample EW09-CHN-W-Comp01 was 
estimated (J-17) to indicate a potential high bias. 

SDG K1000029: The ICSAB recovery for silver was less than the lower control limit of 80%.  The 
result for sample EW09-CHN-SC-Comp-01 was estimated (J-17) to indicate a potential low bias. 

Reported Results 

SDG K1000029: Several results were reported with too many significant figures, for example, 
2.93000 mg/Kg instead of 2.93 mg/Kg.  All results were truncated as necessary to report only three 
significant figures. 

Calculation Verification 

SDG QC62:  Several results were verified by recalculation from the raw data.  No calculation or 
transcription errors were noted. 

SDG K1000029: Several results were verified by recalculation from the raw data.  No calculation or 
transcription errors were noted. 
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IV. OVERALL ASSESSMENT 

As determined by this evaluation, the laboratory followed the specified analytical methods. 
Accuracy was acceptable, as demonstrated by the standard reference material and LCS/LCSD %R 
values. The LCS/LCSD relative percent difference values indicated acceptable precision. 

Detection limits were elevated based on blank contamination.  Data were estimated due to exceeded 
holding times, interference check sample outliers, and reporting limit standard %R outliers. 

All data, as qualified, are acceptable for use. 
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DATA VALIDATION REPORT 
East Waterway - Chinook Sampling  

Lipids by Bligh Dyer modified 

This report documents the review of analytical data from the analysis of tissue samples and the 
associated laboratory quality control (QC) samples.  Analytical Resources, Incorporated, Tukwila, 
Washington, analyzed the samples.  Refer to the SAMPLE INDEX for a list of the individual samples. 

SDG Number of Samples Validation Level 
QC62 6 Tissue Full 

I. DATA PACKAGE COMPLETENESS 

The laboratory submitted all necessary deliverables for full validation.  The laboratory followed 
adequate corrective action processes and all anomalies were discussed in the case narrative. 

II. EDD TO HARDCOPY VERIFICATION 

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by 
comparison to the hardcopy laboratory data package.  Laboratory QC results were also verified 
(10%). No errors were found. 

III. TECHNICAL DATA VALIDATION 

The quality control (QC) requirements that were reviewed are listed below. 

Holding Times and Sample Preservation Reporting Limits 
Laboratory Blanks 1 Calculation Verification 

1 Laboratory Replicates 

1 Quality control results are discussed below, but no data were qualified. 

2 Quality control outliers that impact the reported data were noted.  Data qualifiers were issued as discussed below. 


Laboratory Replicates 

No laboratory replicates were analyzed. Precision could not be evaluated. 

Calculation Verification 

Several results were verified by recalculation from the raw data.  No calculation or transcription 
errors were found. 
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IV. OVERALL ASSESSMENT 

As was determined by this evaluation, the laboratory followed the specified analytical method. 


No data were qualified for any reason. 


All data, as reported, are acceptable for use. 


es 5/4/2010 Lipids - 2 EcoChem, Inc. 
L:\Windward 220\C22018.001\22018-1 CONV rev 1.doc 



 

 
 

APPENDIX A 
DATA QUALIFIER DEFINITIONS 

REASON CODES 
AND CRITERIA TABLES 

CJW  06/14/95 10:12 AM
I:\APPENDIX.DOC 



  

 
 

 

 

 

DATA VALIDATION QUALIFIER CODES 

National Functional Guidelines 


The following definitions provide brief explanations of the qualifiers assigned to results in the 
data review process. 

U The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit. 

J The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample. 

N The analysis indicates the presence of an analyte for 
which there is presumptive evidence to make a 
“tentative identification”. 

NJ The analysis indicates the presence of an analyte that 
has been “tentatively identified” and the associated 
numerical value represents the approximate 
concentration. 

UJ The analyte was not detected above the reported 
sample quantitation limit.  However, the reported 
quantitation limit is approximate and may or may not 
represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the 
sample. 

R The sample results are rejected due to serious 
deficiencies in the ability to analyze the sample and 
meet quality control criteria.  The presence or absence 
of the analyte cannot be verified. 

The following is an EcoChem qualifier that may also be assigned during the data review process: 

DNR Do not report; a more appropriate result is reported 
from another analysis or dilution. 

9/29/04 PM EcoChem, Inc. 
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DATA QUALIFIER REASON CODES 


1 Holding Time/Sample Preservation 

2 Chromatographic pattern in sample does not match pattern of calibration standard. 

3 Compound Confirmation 

4 Tentatively Identified Compound (TIC) (associated with NJ only) 

5A Calibration (initial) 

5B Calibration (continuing) 

6 Field Blank Contamination 

7 Lab Blank Contamination (e.g., method blank, instrument, etc.) 

8 Matrix Spike(MS & MSD) Recoveries 

9 Precision (all replicates) 

10 Laboratory Control Sample Recoveries 

11 A more appropriate result is reported (associated with “R” and “DNR” only) 

12 Reference Material 

13 Surrogate Spike Recoveries (a.k.a., labeled compounds & recovery standards) 

14 Other (define in validation report) 

15 GFAA Post Digestion Spike Recoveries 

16 ICP Serial Dilution % Difference 

17 ICP Interference Check Standard Recovery 

18 Trip Blank Contamination 

19 Internal Standard Performance (e.g., area, retention time, recovery) 

20 Linear Range Exceeded 

21 Potential False Positives 

22 Elevated Detection Limit Due to Interference (i.e., laboratory, chemical and/or matrix) 

T:\Controlled Docs\Qualifiers & Reason Codes\Reason Codes-EcoChem.doc EcoChem, Inc. 
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Table No.: NFG-SVOCDATA VALIDATION CRITERIA Revision No.: 7 
Last Rev. Date: 8/23/07 

Page: 1 of 2 

EcoChem Validation Guidelines for Semivolatile Analysis by GC/MS
 (Based on Organic NFG 1999) 

VALIDATION 
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 

CODE 

Cooler Temperature 4°C ±2° J(+)/UJ(-) if greater than 6 deg. C 
(EcoChem PJ) 

1 

Holding Time 
Water: 7 days from collection 
Soil: 14 days from collection 

Analysis: 40 days from extraction 

Water: 
J(+)/UJ(-) if ext. > 7 and < 21 days 

J(+)/R(-) if ext > 21 days (EcoChem PJ) 
Solids/Wastes: 

J(+)/UJ(-) if ext. > 14 and < 42 days 
J(+)/R(-) if ext. > 42 days (EcoChem PJ) 

J(+)/UJ(-) if analysis >40 days 

1 

Tuning 
DFTPP 

Beginning of each 12 hour period 
Method acceptance criteria 

R(+/-) all analytes in all samples 
associated with the tune 5A 

Initial Calibration 
(Minimum 5 stds.) 

RRF > 0.05 

%RSD < 30% 

(EcoChem PJ, see TM-06) 
If MDL= reporting limit: 
J(+)/R(-) if RRF < 0.05 

If reporting limit > MDL: 
note in worksheet if RRF <0.05 

(EcoChem PJ, see TM-06) 
J(+) if %RSD > 30% 

5A 

5A 

Continuing Calibration 
(Prior to each 12 hr. 

shift) 

RRF > 0.05 

%D <25% 

(EcoChem PJ, see TM-06) 
If MDL= reporting limit: 
J(+)/R(-) if RRF < 0.05 

If reporting limit > MDL: 
note in worksheet if RRF <0.05 

(EcoChem PJ, see TM-06) 
If > +/-90%: J+/R-

If -90% to -26%: J+ (high bias) 
If 26% to 90%: J+/UJ- (low bias) 

5B

5B 

Method Blank 

No TICs present 

One per matrix per batch 
No results > CRQL 

U(+) if sample (+) result is less than CRQL and
 less than appropriate 5X or 10X rule

 (raise sample value to CRQL) 

U(+) if sample (+) result is greater than or equal to CRQL and 
less than appropriate 5X and 10X rule (at reported sample 

value) 
R(+) TICs using 10X rule 

7 

7 

7 
Field Blanks 

(Not Required) No results > CRQL Apply 5X/10X rule; U(+) < action level 6 
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Table No.: NFG-SVOCDATA VALIDATION CRITERIA Revision No.: 7 
Last Rev. Date: 8/23/07 

Page: 2 of 2 

EcoChem Validation Guidelines for Semivolatile Analysis by GC/MS
 (Based on Organic NFG 1999) 

VALIDATION 
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 

CODE 

MS/MSD (recovery) One per matrix per batch 
Use method acceptance criteria 

Qualify parent only unless other QC indicates 
systematic problems: 
J(+) if both %R > UCL 

J(+)/UJ(-) if both %R < LCL 
J(+)/R(-) if both %R < 10% 

PJ if only one %R outlier 

8 

MS/MSD 
(RPD) 

One per matrix per batch 
Use method acceptance criteria J(+) in parent sample if RPD > CL 9 

LCS 
low conc. H2O SVOA 

One per lab batch 
Within method control limits 

J(+) assoc. cmpd if > UCL 
J(+)/R(-) assoc. cmpd if < LCL 

J(+)/R(-) all cmpds if half are < LCL 
10 

LCS 
regular SVOA (H2O & 

solid) 

One per lab batch 
Lab or method control limits 

J(+) if %R > UCL J(+)/UJ(-) if %R <LCL 
J(+)/R(-) if %R < 10% (EcoChem PJ) 

10 

LCS/LCSD 
(if required) 

One set per matrix and batch of 20 samples 
RPD < 35% J(+)/UJ(-) assoc. cmpd. in all samples 9 

Surrogates 
Minimum of 3 acid and 3 base/neutral 

compounds 
Use method acceptance criteria 

Do not qualify if only 1 acid and/or 1 B/N 
surrogate is out unless <10% 

J(+) if %R > UCL J(+)/UJ(-) if %R < LCL 
J(+)/R(-) if %R < 10% 

13 

Internal Standards 

Added to all samples 
Acceptable Range: IS area 50% to 200% of 

CCAL area 
RT within 30 seconds of CC RT 

J(+) if > 200% 
J(+)/UJ(-) if < 50% 
J(+)/R(-) if < 25% 

RT>30 seconds, narrate and Notify PM 

19 

Field Duplicates 

Use QAPP limits. If no QAPP: 
Solids: RPD <50% 

OR absolute diff. < 2X RL (for results < 5X RL) 

Aqueous: RPD <35% 
OR absolute diff. < 1X RL (for results < 5X RL) 

Narrate and qualify if required by project 
(EcoChem PJ) 9 

TICs 
Major ions (>10%) in reference must 

be present in sample; intensities 
agree within 20%; check identification 

NJ the TIC unless: 
R(+) common laboratory contaminants 

See Technical Director for ID issues 
4 

Quantitation/ 
Identification 

RRT within 0.06 of standard RRT 
Ion relative intensity within 20% of standard 

All ions in std. at > 10% intensity must 
be present in sample 

See Technical Director if outliers 14 
21 (false +) 
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Table No.: NFG-Pest PCBDATA VALIDATION CRITERIA Revision No.: 4 
Last Rev. Date: 8/23/07 

Page: 1 of 2 

EcoChem Validation Guidelines for Pesticides, PCBs, Herbicides, and Phenol by GC/ECD 
(Based on Organic NFG 1999 & EPA SW-846 Methods 8081/8082/8041/8151) 

VALIDATION 
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 

CODE 

Cooler Temperature 4°C ±2° J(+)/UJ(-) if greater than 6 deg. C 
(EcoChem PJ) 

1 

Holding Time 
Water: 7 days from collection 
Soil: 14 days from collection 

Analysis: 40 days from extraction 

J(+)/UJ(-) if ext/analyzed > HT 
J(+)/R(-) if ext/analyzed > 3X HT (EcoChem PJ) 

1 

Resolution Check Beginning of ICAL Sequence 
Within RTW Resolution >90% 

Narrate (Use Professional Judgement 
to qualify) 14 

Instrument Performance 
(Breakdown) 

DDT Breakdown: < 20% 
Endrin Breakdown: <20% 

Combined Breakdown: <30% 
Compounds within RTW 

J(+) DDT NJ(+) DDD and/or DDE 
R(-) DDT - If (+) for either DDE or DDD 

J(+) Endrin NJ(+) EK and/or EA 
R(-) Endrin - If (+) for either EK or EA 

5A 

Retention 
Times 

Surrogates: 
TCX (+/- 0.05); DCB (+/- 0.10) 

Target compounds: 
elute before heptachlor epoxide 

(+/- 0.05) 
elute after heptachlor epoxide 

(+/- 0.07) 

NJ(+)/R(-) results for analytes with RT shifts 
For full DV, use PJ based on 

examination of raw data 
5B 

Initial Calibration 

Pesticides: Low=CRQL, Mid=4X, High=16X 
Multiresponse - one point Calibration 

%RSD<20% 
%RSD<30% for surr; two comp. may 

exceed if <30% 
Resolution in Mix A and Mix B >90% 

J(+)/UJ(-) 5A 

Continuing Calibration 

Alternating PEM standard and 
INDA/INDB standards every 12 hours 

(each preceeded by an inst. Blank) 
%D < 25% 

Resolution >90% in IND mixes; 
100% for PEM 

J(+)/UJ(-) J(+)R(-) if %D > 90% 

PJ for resolution 
5B 

Method Blank One per matrix per batch 
No results > CRQL 

U(+) if sample result is < CRQL and < 5X rule
 (raise sample value to CRQL) 

7 
U(+) if sample result is > or equal to CRQL and 

< 5X rule (at reported sample value) 

Instrument 
Blanks 

Analyzed at the beginning of every 
12 hour sequence 

No analyte > 1/2 CRQL 
Same as Method Blank 7 

Field Blanks Not addressed by NFG 
No results > CRQL Apply 5X rule; U(+) < action level 6 

T:\Controlled Docs\Criteria Tables\EcoChem Default\EcoChem NFG Organic Criteria.xlsNFG-Pest PCB Copyright 2005 EcoChem, Inc. 



      

       

Table No.: NFG-Pest PCBDATA VALIDATION CRITERIA Revision No.: 4 
Last Rev. Date: 8/23/07 

Page: 2 of 2 

EcoChem Validation Guidelines for Pesticides, PCBs, Herbicides, and Phenol by GC/ECD 
(Based on Organic NFG 1999 & EPA SW-846 Methods 8081/8082/8041/8151) 

VALIDATION 
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 

CODE 

MS/MSD (recovery) One set per matrix per batch 
Method Acceptance Criteria 

Qualify parent only unless other QC indicates 
systematic problems: 
J(+) if both %R > UCL 

J(+)/UJ(-) if both %R < LCL 
J(+)/R(-) if both %R < 10% 

PJ if only one %R outlier 

8 

MS/MSD (RPD) One set per matrix per batch 
Method Acceptance Criteria J(+) in parent sample if RPD > CL 9 

LCS One per SDG 
Method Acceptance Criteria 

J(+) if %R > UCL J(+)/UJ(-) if %R < LCL 
J(+)/R(-) using PJ if %R <<LCL (< 10%) 10 

LCS/LCSD 
(if required) 

One set per matrix and batch of 20 samples 
RPD < 35% J(+)/UJ(-) assoc. cmpd. in all samples 9 

Surrogates TCX and DCB added to every sample 
%R = 30-150% 

J(+)/UJ(-) if both %R = 10 - 60% 
J(+) if both >150% 

J(+)/R(-) if any %R <10% 
13 

Quantitation/ 
Identification 

Quantitated using ICAL calibration factor (CF) 

RPD between columns <40% 

J(+) if RPD = 40 - 60% 
NJ(+) if RPD >60% 

EcoChem PJ - See TM-08 
3 

Two analyses 
for one sample 

Report only one result per 
analyte 

"DNR" results that should not be used 
to avoid reporting two results for one sample 11 

Sample 
Clean-up 

GPC required for soil samples 
Florisil required for all samples 

Sulfur is optional 

Clean-up standard check %R 
within CLP limits 

J(+)/UJ(-) if %R < LCL 
J(+) if %R > UCL 14 

Field Duplicates 

Use QAPP limits. If no QAPP: 
Solids: RPD <50% 

OR absolute diff. < 2X RL (for results < 5X RL) 

Aqueous: RPD <35% 
OR absolute diff. < 1X RL (for results < 5X RL) 

Narrate 
(Qualifiy if required by project QAPP) 9 
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Table No.: NFG-ICPDATA VALIDATION CRITERIA Revision No.: 0 
Last Rev. Date: 6/17/2009 

Page: 1 of 2 

EcoChem Validation Guidelines for Metals Analysis by ICP 
(Based on Inorganic NFG 1994 & 2004) 

VALIDATION 
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 

CODE 

Cooler Temperature 
and Preservation 

Cooler temperature: 4°C ±2° 
Waters: Nitric Acid to pH < 2 

For Dissolved Metals: 0.45um filter & preserve after 
filtration 

Tissues: Frozen 

EcoChem Professional Judgment - no qualification based 
on cooler temperature outliers 

J(+)/UJ(-) if pH preservation requirements 
are not met 

1 

Holding Time 180 days from date sampled 
Frozen tissues - HT extended to 2 years J(+)/UJ(-) if holding time exceeded 1 

Initial Calibration Blank + minimum 1 standard 
If more than 1 standard, r > 0.995 J(+)/UJ(-) if r < 0.995 (multi point cal) 5A 

Initial Calibration 
Verification (ICV) 

Independent source analyzed immediately after calibration 
%R within ±10% of true value 

J(+)/UJ(-) if %R 75-89% 
J(+) if %R = 111-125% 

R(+) if %R > 125% 
R(+/-) if %R < 75% 

5A 

Continuing 
Calibration 

Verification (CCV) 

Every ten samples, immediately following 
ICV/ICB and at end of run 

%R within ±10% of true value 

J(+)/UJ(-) if %R = 75-89% 
J(+) if %R 111-125% 
R(+) if %R > 125% 
R(+/-) if %R < 75% 

5B 

Initial and Continuing 
Calibration Blank 

(ICB/CCB) 

After each ICV and CCV 
every ten samples and end of run 

| blank | < IDL (MDL) 

Action level is 5x absolute value of blank conc. 
For (+) blanks, U(+) results < action level 

For (-) blanks, J(+)/UJ(-) results < action level 
(Refer to TM-02 for additional information) 

7 

Reporting Limit 
Standard 

2x RL analyzed beginning of run 
Not required for Al, Ba, Ca, Fe, Mg, Na, K 
%R = 70%-130% (50%-150% Sb, Pb, Tl) 

R(-)/J(+) < 2x RL if %R <50% (< 30% Sb, Pb, Tl) 
J(+) < 2x RL, UJ(-) if %R 50-69% (30-49% Sb, Pb,Tl) 
J(+) < 2x RL if %R 130-180% (150-200% Sb, Pb, Tl) 

R(+) < 2x RL if %R > 180% (200% Sb, Pb, Tl) 

14 

Interference Check 
Samples 

(ICSA/ICSAB) 

ICSAB %R 80 - 120% for all spiked elements 
| ICSA | < MDL for all unspiked elements except: K, Na 

For samples with Al, Ca, Fe, or Mg > ICS levels 
R(+/-) if %R < 50% 
J(+) if %R >120% 

J(+)/UJ(-) if %R= 50 to 79% 
Use Professional Judgment for ICSA to determine if

 bias is present 
see TM-09 for additional details 

17 

Method Blank 
One per matrix per batch 

(batch not to exceed 20 samples) 
blank < MDL 

Action level is 5x blank concentration 
U(+) results < action level 7 

Laboratory Control 
Sample (LCS) 

One per matrix per batch 

10
Blank Spike: %R within 80-120% 

R(+/-) if %R < 50% 
J(+)/UJ(-) if %R = 50-79% 

J(+) if %R >120% 

CRM: Result within manufacturer's certified acceptance 
range or project guidelines 

J(+)/UJ(-) if < LCL, 
J(+) if > UCL 
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Table No.: NFG-ICPDATA VALIDATION CRITERIA Revision No.: 0 
Last Rev. Date: 6/17/2009 

Page: 2 of 2 

EcoChem Validation Guidelines for Metals Analysis by ICP 
(Based on Inorganic NFG 1994 & 2004) 

VALIDATION 
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 

CODE 

Matrix Spikes One per matrix per batch 
75-125% for samples less than 4x spike level 

J(+) if %R > 125% 
J(+)/UJ(-) if %R < 75% 

J(+)/R(-) if %R < 30% or 
J(+)/UJ(-) if Post Spike %R 75-125% 

Qualify all samples in batch 

8 

Post-digestion Spike If Matrix Spike is outside 75-125%, 
spike at twice the sample conc. No qualifiers assigned based on this element 

Laboratory Duplicate 
(or MS/MSD) 

One per matrix per batch 
RPD < 20% for samples > 5x RL 

Diff < RL for samples >RL and < 5x RL 
(Diff < 2x RL for solids) 

J(+)/UJ(-) if RPD > 20% or diff > RL (2x RL for solids) 
qualify all samples in batch 9 

Serial Dilution 5x dilution one per matrix 
%D < 10% for original sample conc. > 50x MDL 

J(+)/UJ(-) if %D >10% 
qualify all samples in batch 16 

Field Blank Blank < MDL 
Action level is 5x blank conc.

 U(+) sample values < action level 
in associated field samples only 

6 

Field Duplicate 

For results > 5x RL: 
Water: RPD < 35% Solid: RPD < 50% 

For results < 5 x RL: 
Water: Diff < RL Solid: Diff < 2x RL 

J(+)/UJ(-) in parent samples only 9 

Linear Range Sample concentrations must fall within range J values over range 20 
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Table No.: NFG-ICPMSDATA VALIDATION CRITERIA Revision No.: 0 
Last Rev. Date: 6/17/2009 

Page: 1 of 2 

EcoChem Validation Guidelines for Metals Analysis by ICP-MS 
(Based on Inorganic NFG 1994 & 2004) 

VALIDATION 
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 

CODE 

Cooler Temperature 
and Preservation 

Cooler temperature: 4°C ±2° 
Waters: Nitric Acid to pH < 2 

For Dissolved Metals: 0.45um filter & preserve after filtration 

EcoChem Professional Judgment - no qualification based on 
cooler temperature outliers 

J(+)/UJ(-) if pH preservation requirements 
are not met 

1 

Holding Time 180 days from date sampled 
Frozen tissues - HT extended to 2 years J(+)/UJ(-) if holding time exceeded 1 

Tune 

Prior to ICAL 
monitoring compounds analyzed 5 times wih Std Dev. < 5% 

mass calibration <0.1 amu from True Value 
Resolution < 0.9 AMU @ 10% peak height or 

<0.75 amu @ 5% peak height 

Use Professional Judgment to evaluate tune 
J(+)/UJ(-) if tune criteria not met 5A 

Initial Calibration Blank + minimum 1 standard 
If more than 1 standard, r>0.995 J(+)/UJ(-) if r<0.995 (for multi point cal) 5A 

Initial Calibration 
Verification (ICV) 

Independent source analyzed immediately after calibration 
%R within ±10% of true value 

J(+)/UJ(-) if %R 75-89% 
J(+) if %R = 111-125% 

R(+) if %R > 125% 
R(+/-) if %R < 75% 

5A 

Continuing Calibration 
Verification (CCV) 

Every ten samples, immediately following 
ICV/ICB and at end of run 

±10% of true value 

J(+)/UJ(-) if %R = 75-89% 
J(+) if %R 111-125% 
R(+) if %R > 125% 
R(+/-) if %R < 75% 

5B 

Initial and Continuing 
Calibration Blanks 

(ICB/CCB) 

After each ICV and CCV 
every ten samples and end of run 

| blank | < IDL (MDL) 

Action level is 5x absolute value of blank conc. 
For (+) blanks, U(+) results < action level 

For (-) blanks, J(+)/UJ(-) results < action level 
refer to TM-02 for additional details 

7 

Reporting Limit 
Standard (CRI) 

2x RL analyzed beginning of run 
Not required for Al, Ba, Ca, Fe, Mg, Na, K 
%R = 70%-130% (50%-150% Co,Mn, Zn) 

R(-),(+) < 2x RL if %R < 50% (< 30% Co,Mn, Zn) 
J(+) < 2x RL, UJ(-) if %R 50-69% (30%-49% Co,Mn, Zn) 

J(+) < 2x RL if %R 130%-180% (150%-200% Co,Mn, Zn) 
R(+) < 2x RL if %R > 180% (200% Co, Mn, Zn) 

14 

Interference Check 
Samples 

(ICSA/ICSAB) 

Required by SW 6020, but not 200.8 
ICSAB %R 80% - 120% for all spiked elements 
| ICSA | < IDL (MDL) for all unspiked elements 

For samples with Al, Ca, Fe, or Mg > ICS levels 
R(+/-) if %R < 50% 
J(+) if %R >120% 

J(+)/UJ(-) if %R = 50% to 79% 
Use Professional Judgment for ICSA to determine if

 bias is present 
see TM-09 for additional details 

17 

Method Blank 
One per matrix per batch 

(batch not to exceed 20 samples) 
blank < MDL 

Action level is 5x blank concentration 
U(+) results < action level 7 
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Table No.: NFG-ICPMSDATA VALIDATION CRITERIA Revision No.: 0 
Last Rev. Date: 6/17/2009 

Page: 2 of 2 

EcoChem Validation Guidelines for Metals Analysis by ICP-MS 
(Based on Inorganic NFG 1994 & 2004) 

VALIDATION 
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 

CODE 

Laboratory Control 

One per matrix per batch 
Blank Spike: %R within 80%-120% 

R(+/-) if %R < 50% 
J(+)/UJ(-) if %R = 50-79% 

J(+) if %R >120% 10Sample (LCS) CRM: Result within manufacturer's certified acceptance range 
or project guidelines 

J(+)/UJ(-) if < LCL, 
J(+) if > UCL 

Matrix Spike/ 
Matrix Spike Duplicate 

(MS/MSD) 

One per matrix per batch 
75-125% for samples where results 

do not exceed 4x spike level 

J(+) if %R>125% 
J(+)/UJ(-) if %R <75% 
J(+)/R(-) if %R<30% or 

J(+)/UJ(-) if Post Spike %R 75%-125% 
Qualify all samples in batch 

8 

Post-digestion Spike If Matrix Spike is outside 75-125%, 
Spike parent sample at 2x the sample conc. No qualifiers assigned based on this element 

Laboratory Duplicate 
(or MS/MSD) 

One per matrix per batch 
RPD < 20% for samples > 5x RL 

Diff < RL for samples > RL and < 5 x RL 
(Diff < 2x RL for solids) 

J(+)/UJ(-) if RPD > 20% or diff > RL 
all samples in batch 9 

Serial Dilution 5x dilution one per matrix 
%D < 10% for original sample values > 50x MDL 

J(+)/UJ(-) if %D >10% 
All samples in batch 16 

Internal Standards 
Every sample

 SW6020: 60%-125% of cal blank IS 
200.8: 30%-120% of cal blank IS 

J (+)/UJ (-) all analytes associated with IS outlier 19 

Field Blank Blank < MDL 
Action level is 5x blank conc.

 U(+) sample values < AL 
in associated field samples only 

6 

Field Duplicate 

For results > 5x RL: 
Water: RPD < 35% Solid: RPD < 50% 

For results < 5 x RL: 
Water: Diff < RL Solid: Diff < 2x RL 

J(+)/UJ(-) in parent samples only 9 

Linear Range Sample concentrations must fall within range J values over range 20 
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Table No.: NFG-GFAADATA VALIDATION CRITERIA Revision No.: 0 
Last Rev. Date: 6/17/2009 

Page: 1 of 2 

EcoChem Validation Guidelines for Metals Analysis by GFAA 
(Based on Inorganic NFG 1994 & 2004) 

VALIDATION 
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 

CODE 

Cooler Temperature and 
Preservation 

Cooler temperature: 4°C ±2° 
Water: Nitric Acid to pH < 2 

For Dissolved Metals: 0.45um filter & preserve after 
filtration 

EcoChem Professional Judgment - no qualification based 
on cooler temperature outliers 

J(+)/UJ(-) if pH preservation requirements 
are not met 

1 

Holding Time 180 days from date sampled 
Frozen tissues - HT extended to 2 years J(+)/UJ(-) if holding time exceeded 1 

Initial Calibration Blank + 3 standards, one at RL 
r>0.995 

Use Professional Judgment if correct number of standards 
not analyzed

 J(+)/UJ(-) if r<0.995 
5A 

Initial Calibration 
Verification (ICV) 

Independent source 
analyzed immediately after calibration 

%R within +/- 10% of true value 

J(+) if %R < 75% 
J(+)/UJ(-) if %R = 75%-89% 

J(+) if %R = 111-125% 
R(-) if %R<75% R(+) if %R>125% 

5A 

Continuing Calibration 
Verification (CCV) 

Every ten samples, immediately following 
ICV/ICB and at end of run 

+/- 10% of true value 

J(+) if %R < 75% 
J(+)/UJ(-) if %R 75%-89% 

J(+) if %R 111-125% 
R(-) if %R<75% R(+) if %R>125% 

5B 

Reporting Limit (CRQL) 
Standard 

(CRA)

 conc at RL - analyzed beginning of run 
%R = 70%-130% 

Action level is 5x absolute value of blank conc. 
For (+) blanks, U(+) results < action level 

For (-) blanks, J(+)/UJ(-) results < action level 
refer to TM-02 for additional details 

14 

Initial and Continuing 
Calibration Blanks 

(ICB/CCB) 

After each ICV and CCV 
every ten samples and end of run 

| blank | < IDL (MDL) 

Action level is 5x absolute value of blank conc. 
For (+) blanks, U(+) results < action level 

For (-) blanks, J(+)/UJ(-) results < action level 
refer to TM-02 for additional details 

7 

Method Blank 
One per matrix per batch 

(batch not to exceed 20 samples) 
blank < MDL 

Action level is 5x blank concentration 
U(+) results < action level 7 

Laboratory Control 
Sample (LCS) 

One per matrix per batch 

10
Blank Spike: %R within 80%-120% 

R(+/-) if %R < 50% 
J(+)/UJ(-) if %R = 50-79% 

J(+) if %R >120% 

CRM: Result within manufacturer's certified 
acceptance range or project guidelines 

J(+)/UJ(-) if < LCL, 
J(+) if > UCL 

Matrix Spikes 
One per matrix per batch 

75-125% for samples where results 
do not exceed 4x spike level 

J(+) if %R>125% 
J(+)/UJ(-) if %R <75% 
J(+)/R(-) if %R<30%
 all samples in batch 

8 
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Table No.: NFG-GFAADATA VALIDATION CRITERIA Revision No.: 0 
Last Rev. Date: 6/17/2009 

Page: 2 of 2 

EcoChem Validation Guidelines for Metals Analysis by GFAA 
(Based on Inorganic NFG 1994 & 2004) 

VALIDATION 
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON 

CODE 

Laboratory Duplicate 
(or MS/MSD) 

One per matrix per batch 
RPD <20% for samples > 5x RL 

Diff <RL for samples >RL and <5 x RL 
(Diff < 2x RL for solids) 

J(+)/UJ(-) if RPD > 20% or diff > RL 
all samples in batch 9 

Post-digestion Spike Required for every sample 
%R 85-115% 

J(+)/UJ(-) if %R 10-84%; 
J(+) if %R 115-200% 

R(+/-) if %R < 10% or >200% 
15 

Method of Standard 
Additions (MSA) 

Run if post spike is outside of control limits and 
sample abs > 50% spike abs 

r> 0.995 

J(+) if r<0.995 
R(+) if r< 0.990 15 

Duplicate Injection Required for all analyses except MSA 
RSD<20% for values > CRDL 

R(+/-) if duplicate injection not performed 
J(+)/UJ(-) if RSD> 20% 9 

Field Blank Blank < MDL 
Action level is 5x blank conc.

 U(+) sample values < action level 
in associated field samples only 

6 

Field Duplicate 

For results > 5x RL: 
Water: RPD < 35% Solid: RPD < 50% 

For results < 5x RL: 
Water: Diff<RL Solid: Diff < 2x RL 

J(+)/UJ(-) in parent samples only 9 

Linear Range Sample concentrations must be less than 110% of 
high standard J values over range 20 
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Table No.: NFG-HGDATA VALIDATION CRITERIA Revision No.: 0 
Last Rev. Date: 6/17/2009 

Page: 1 of 2 

EcoChem Validation Guidelines for Mercury Analysis by CVAA 
(Based on Inorganic NFG 1994 & 2004) 

VALIDATION 
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON CODE 

Cooler Temperature 
and Preservation 

Cooler temperature: 4°C ±2° 
Waters: Nitric Acid to pH < 2 

For Dissolved Metals: 0.45um filter & preserve 
after filtration 

EcoChem Professional Judgment - no qualification 
based on cooler temperature outliers 

J(+)/UJ(-) if pH preservation requirements 
are not met 

1 

Holding Time 28 days from date sampled 
Frozen tissues: HT extended to 6 months J(+)/UJ(-) if holding time exceeded 1 

Initial Calibration Blank + 4 standards, one at RL 
r > 0.995 J(+)/UJ(-) if r<0.995 5A 

Initial Calibration 
Verification (ICV) 

Independent source analyzed immediately after 
calibration 

%R within ±20% of true value

 J(+)/UJ(-) if %R = 65%-79% 
J(+) if %R = 121-135% 

R(+/-) if %R < 65% R(+) if %R > 135% 
5A 

Continuing Calibration 
Verification (CCV) 

Every ten samples, immediately following 
ICV/ICB and at end of run

 %R within ±20% of true value 

J(+)/UJ(-) if %R = 65%-79% 
J(+) if %R = 121-135% 

R(+/-) if %R < 65% R(+) if %R > 135% 
5B 

Initial and Continuing 
Calibration Blanks 

(ICB/CCB) 

after each ICV and CCV 
every ten samples and end of run 

| blank | < IDL (MDL) 

Action level is 5x absolute value of blank conc. 
For (+) blanks, U(+) results < action level 

For (-) blanks, J(+)/UJ(-) results < action level 
refer to TM-02 for additional details 

7 

Reporting Limit 
Standard 

(CRA)

 conc at RL - analyzed beginning of run 
%R = 70-130% 

R(-),(+)<2xRL if %R <50% 
J(+)<2x RL, UJ(-) if %R 50-69% 

J(+) <2x RL if %R 130-180% 
R(+)<2x RL if %R>180% 

14 

Method Blank 
One per matrix per batch 

(batch not to exceed 20 samples)
 blank < MDL 

Action level is 5x blank concentration 
U(+) results < action level 7 

Laboratory Control 
Sample (LCS) 

One per matrix per batch 

10 
Blank Spike: %R within 80-120% 

R(+/-) if %R < 50% 
J(+)/UJ(-) if %R = 50-79% 

J(+) if %R >120% 

CRM: Result within manufacturer's certified 
acceptance range or project guidelines 

J(+)/UJ(-) if < LCL, 
J(+) if > UCL 

Matrix Spike/Matrix 
Spike Duplicate 

(MS/MSD) 

One per matrix per batch 
5% frequency 

75-125% for samples less than 
4x spike level 

J(+) if %R>125% 
J(+)/UJ(-) if %R <75% 
J(+)/R(-) if %R<30%
 all samples in batch 

8 

Laboratory Duplicate 
(or MS/MSD) 

One per matrix per batch 
RPD < 20% for samples > 5x RL 

Diff < RL for samples > RL and < 5x RL 
(Diff < 2x RL for solids) 

J(+)/UJ(-) if RPD > 20% or diff > RL 
all samples in batch 9 
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Table No.: NFG-HGDATA VALIDATION CRITERIA Revision No.: 0 
Last Rev. Date: 6/17/2009 

Page: 2 of 2 

EcoChem Validation Guidelines for Mercury Analysis by CVAA 
(Based on Inorganic NFG 1994 & 2004) 

VALIDATION 
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON CODE 

Field Blank Blank < MDL 
Action level is 5x blank conc.

 U(+) sample values < action level 
in associated field samples only 

6 

Field Duplicate 

For results > 5x RL: 
Water: RPD < 35% Solid: RPD < 50% 

For results < 5x RL: 
Water: Diff<RL Solid: Diff < 2x RL 

J(+)/UJ(-) in parent samples only 9 

Linear Range Sample concentrations must be less than 110% of 
high standard J values over range 20 
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Table No.: Eco-ConvDATA VALIDATION CRITERIA Revision No.: 0 
Last Rev. Date: 6/17/2009 

Page: 1 of 2 

EcoChem Validation Guidelines for Conventional Chemistry Analysis 
(Based on EPA Standard Methods) 

VALIDATION 
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON CODE 

Cooler Temperature and 
Preservation 

Cooler Temperature 4°C ±2°C 
Preservation: Method Specific 

Use Professional Judgment to qualify based to 
qualify for coole temp outliers 

J(+)/UJ(-) if preservation requirements not met 
1 

Holding Time Method Specific 
Professional Judgment 

J(+)/UJ(-) if holding time exceeded 
J(+)/R(-) if HT exceeded by > 3X 

1 

Initial Calibration Method specific 
r>0.995 

Use professional judgment 
J(+)/UJ(-) for r < 0.995 5A 

Initial Calibration 
Verification (ICV) 

Where applicable to method 
Independent source analyzed 
immediately after calibration 

%R method specific, usually 90% - 110% 

R(+/-) if %R significantly < LCL 
J(+)/UJ(-) if %R < LCL 

J(+) if %R > UCL 
R(+) if %R significantly > UCL 

5A 

Continuing Cal 
Verification (CCV) 

Where applicable to method 
Every ten samples, immed. following 

ICV/ICB and end of run
 %R method specific, usually 90% - 110% 

R(+/-) if %R significantly < LCL 
J(+)/UJ(-) if %R < LCL 

J(+) if %R > UCL 
R(+) if %R significantly > UCL 

5B 

Initial and Continuing 
Cal Blanks (ICB/CCB) 

Where applicable to method 
After each ICV and CCV every ten 

samples and end of run 
| blank| < MDL 

Action level is 5x absolute value of blank conc. 
For (+) blanks, U(+) results < action level 

For (-) blanks, J(+)/UJ(-) results < action level 
refer to TM-02 for additional details 

7 

Method Blank 
One per matrix per batch 

(not to exceed 20 samples) 
blank < MDL 

Action level is 5x absolute value of blank conc. 
For (+) blk value, U(+) results < action level 

For (-) blk value, J(+)/UJ(-) results < action level 
7 

Laboratory Control 
Sample 

Waters: 
One per matrix per batch 

%R (80-120%) 

R(+/-) if %R < 50% 
J(+)/UJ(-) if %R = 50-79% 

J(+) if %R >120% 
10 

Soils: 
One per matrix per batch 

Result within manufacturer's certified acceptance 
range 

J(+)/UJ(-) if < LCL, 
J(+) if > UCL 10 

Matrix Spike 
One per matrix per batch; 5% frequency 

75-125% for samples less than 
4 x spike level 

J(+) if %R > 125% or < 75% 
UJ(-) if %R = 30-74% 

R(+/-) results < IDL if %R < 30% 
8 

Laboratory Duplicate 

One per matrix per batch 
RPD <20% for samples > 5x RL 

Diff <RL for samples >RL and <5 x RL 
(may use RPD < 35%, Diff < 2X RL for solids) 

J(+)/UJ(-) if RPD > 20% or diff > RL 
all samples in batch 9 
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Table No.: Eco-ConvDATA VALIDATION CRITERIA Revision No.: 0 
Last Rev. Date: 6/17/2009 

Page: 2 of 2 

EcoChem Validation Guidelines for Conventional Chemistry Analysis 
(Based on EPA Standard Methods) 

VALIDATION 
QC ELEMENT ACCEPTANCE CRITERIA ACTION REASON CODE 

Field Blank blank < MDL 
Action level is 5x blank conc.

 U(+) sample values < action level 
in associated field samples only 

6 

Field Duplicate 

For results > 5X RL: 
Water: RPD < 35% Solid: RPD < 50% 

For results < 5 x RL: 
Water: Diff<RL Solid: Diff < 2X RL 

J(+)/UJ(-) in parent samples only 9 
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Qualified Data Summary Table
 
WIndward - East Waterway Chinook Sampling
 

SDG Sample ID Lab ID Method Analyte Result Units 
Lab 
Qual 

Val 
Qual 

Val 
Reason 

K1000029 EW09-CHN-SC-Comp-01 K1000029-001 EPA 6020 Silver 0.139 mg/kg J 17 
K1000029 EW09-CHN-SC-Comp-01 K1000029-001 EPA 6020 Thallium 0.008 mg/kg J J 14 
K1000029 EW09-CHN-SC-Comp-01 K1000029-001 EPA 7740 Selenium 1.73 mg/kg U 7 

QC62 EW09-CHN-W-Comp01 09-31487-QC62A EPA 7471A Mercury 0.043 mg/kg J 1 
QC62 EW09-CHN-W-Comp02 09-31488-QC62B EPA 7471A Mercury 0.014 mg/kg J 1 
QC62 EW09-CHN-W-Comp03 09-31489-QC62C EPA 7471A Mercury 0.015 mg/kg J 1 
QC62 EW09-CHN-H-Comp01 09-31490-QC62D EPA 7471A Mercury 0.012 mg/kg J 1 
QC62 EW09-CHN-H-Comp02 09-31491-QC62E EPA 7471A Mercury 0.010 mg/kg J 1 
QC62 EW09-CHN-H-Comp03 09-31492-QC62F EPA 7471A Mercury 0.012 mg/kg J 1 
QF82 EW09-CHN-W-Comp01 10-1036-QF82A EPA 6010B Molybdenum 0.2 mg/kg J 17 
QC62 EW09-CHN-H-Comp02 09-31491-QC62E EPA 8081B delta-BHC ug/kg Y U 22 
QC62 EW09-CHN-W-Comp01 09-31487-QC62A EPA 8082 Aroclor 1254 ug/kg Y U 22 
QC62 EW09-CHN-W-Comp02 09-31488-QC62B EPA 8082 Aroclor 1254 ug/kg Y U 22 
QC62 EW09-CHN-W-Comp03 09-31489-QC62C EPA 8082 Aroclor 1254 ug/kg Y U 22 
QC62 EW09-CHN-W-Comp02 09-31488-QC62B EPA 8270D Hexachlorocyclopentadiene ug/kg U UJ 10 
QC62 EW09-CHN-W-Comp03 09-31489-QC62C EPA 8270D Hexachlorocyclopentadiene ug/kg U UJ 10 
QC62 EW09-CHN-H-Comp01 09-31490-QC62D EPA 8270D Hexachlorocyclopentadiene ug/kg U UJ 10 
QC62 EW09-CHN-H-Comp02 09-31491-QC62E EPA 8270D Benzo(a)pyrene ug/kg U UJ 19 
QC62 EW09-CHN-H-Comp02 09-31491-QC62E EPA 8270D Benzo(b)fluoranthene ug/kg U UJ 19 
QC62 EW09-CHN-H-Comp02 09-31491-QC62E EPA 8270D Benzo(g,h,i)perylene ug/kg U UJ 19 
QC62 EW09-CHN-H-Comp02 09-31491-QC62E EPA 8270D Benzo(k)fluoranthene ug/kg U UJ 19 
QC62 EW09-CHN-H-Comp02 09-31491-QC62E EPA 8270D Dibenz(a,h)anthracene ug/kg U UJ 19 
QC62 EW09-CHN-H-Comp02 09-31491-QC62E EPA 8270D Hexachlorocyclopentadiene ug/kg U UJ 10 
QC62 EW09-CHN-H-Comp02 09-31491-QC62E EPA 8270D Indeno(1,2,3-cd)pyrene ug/kg U UJ 19 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 1,2,4-Trichlorobenzene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 1,2-Dichlorobenzene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 1,3-Dichlorobenzene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 1,4-Dichlorobenzene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 1-Methylnaphthalene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 2,2'-Oxybis(1-Chloropropane) ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 2,4,5-Trichlorophenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 2,4,6-Trichlorophenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 2,4-Dichlorophenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 2,4-Dimethylphenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 2,4-Dinitrophenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 2,4-Dinitrotoluene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 2,6-Dinitrotoluene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 2-Chloronaphthalene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 2-Chlorophenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 2-Methylnaphthalene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 2-Methylphenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 2-Nitroaniline ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 2-Nitrophenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 3,3'-Dichlorobenzidine ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 3-Nitroaniline ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 4,6-Dinitro-2-Methylphenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 4-Bromophenyl-phenylether ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 4-Chloro-3-methylphenol ug/kg U R 11 
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Qualified Data Summary Table
 
WIndward - East Waterway Chinook Sampling
 

SDG Sample ID Lab ID Method Analyte Result Units 
Lab 
Qual 

Val 
Qual 

Val 
Reason 

QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 4-Chloroaniline ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 4-Chlorophenyl-phenylether ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 4-Methylphenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 4-Nitroaniline ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D 4-Nitrophenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Acenaphthene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Acenaphthylene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Aniline ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Anthracene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Benzo(a)anthracene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Benzo(a)pyrene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Benzo(b)fluoranthene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Benzo(g,h,i)perylene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Benzo(k)fluoranthene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Benzoic Acid ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Benzyl Alcohol ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D bis(2-Chloroethoxy) Methane ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Bis-(2-Chloroethyl) Ether ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D bis(2-Ethylhexyl)phthalate ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Butylbenzylphthalate ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Carbazole ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Chrysene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Dibenz(a,h)anthracene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Dibenzofuran ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Diethylphthalate ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Dimethylphthalate ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Di-n-Butylphthalate ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Di-n-Octyl phthalate ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Fluoranthene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Fluorene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Hexachlorobenzene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Hexachlorobutadiene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Hexachlorocyclopentadiene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Hexachloroethane ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Indeno(1,2,3-cd)pyrene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Isophorone ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Naphthalene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Nitrobenzene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D N-Nitrosodimethylamine ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D N-Nitroso-Di-N-Propylamine ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D N-Nitrosodiphenylamine ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Pentachlorophenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Phenanthrene ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Phenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp02 09-31491-QC62EDL EPA 8270D Pyrene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62F EPA 8270D Benzo(a)pyrene ug/kg U UJ 19 
QC62 EW09-CHN-H-Comp03 09-31492-QC62F EPA 8270D Benzo(b)fluoranthene ug/kg U UJ 19 
QC62 EW09-CHN-H-Comp03 09-31492-QC62F EPA 8270D Benzo(g,h,i)perylene ug/kg U UJ 19 
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Qualified Data Summary Table
 
WIndward - East Waterway Chinook Sampling
 

SDG Sample ID Lab ID Method Analyte Result Units 
Lab 
Qual 

Val 
Qual 

Val 
Reason 

QC62 EW09-CHN-H-Comp03 09-31492-QC62F EPA 8270D Benzo(k)fluoranthene ug/kg U UJ 19 
QC62 EW09-CHN-H-Comp03 09-31492-QC62F EPA 8270D Dibenz(a,h)anthracene ug/kg U UJ 19 
QC62 EW09-CHN-H-Comp03 09-31492-QC62F EPA 8270D Hexachlorocyclopentadiene ug/kg U UJ 10 
QC62 EW09-CHN-H-Comp03 09-31492-QC62F EPA 8270D Indeno(1,2,3-cd)pyrene ug/kg U UJ 19 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 1,2,4-Trichlorobenzene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 1,2-Dichlorobenzene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 1,3-Dichlorobenzene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 1,4-Dichlorobenzene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 1-Methylnaphthalene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 2,2'-Oxybis(1-Chloropropane) ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 2,4,5-Trichlorophenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 2,4,6-Trichlorophenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 2,4-Dichlorophenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 2,4-Dimethylphenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 2,4-Dinitrophenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 2,4-Dinitrotoluene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 2,6-Dinitrotoluene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 2-Chloronaphthalene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 2-Chlorophenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 2-Methylnaphthalene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 2-Methylphenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 2-Nitroaniline ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 2-Nitrophenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 3,3'-Dichlorobenzidine ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 3-Nitroaniline ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 4,6-Dinitro-2-Methylphenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 4-Bromophenyl-phenylether ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 4-Chloro-3-methylphenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 4-Chloroaniline ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 4-Chlorophenyl-phenylether ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 4-Methylphenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 4-Nitroaniline ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D 4-Nitrophenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Acenaphthene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Acenaphthylene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Aniline ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Anthracene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Benzo(a)anthracene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Benzo(a)pyrene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Benzo(b)fluoranthene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Benzo(g,h,i)perylene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Benzo(k)fluoranthene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Benzoic Acid ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Benzyl Alcohol ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D bis(2-Chloroethoxy) Methane ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Bis-(2-Chloroethyl) Ether ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D bis(2-Ethylhexyl)phthalate ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Butylbenzylphthalate ug/kg U R 11 

cjw 5/4/2010 
L:\Windward 220\C22018.001\22018-1 XLS rev 1.xlsQDST Page 3 of 4 EcoChem, Inc. 



Qualified Data Summary Table
 
WIndward - East Waterway Chinook Sampling
 

SDG Sample ID Lab ID Method Analyte Result Units 
Lab 
Qual 

Val 
Qual 

Val 
Reason 

QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Carbazole ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Chrysene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Dibenz(a,h)anthracene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Dibenzofuran ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Diethylphthalate ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Dimethylphthalate ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Di-n-Butylphthalate ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Di-n-Octyl phthalate ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Fluoranthene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Fluorene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Hexachlorobenzene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Hexachlorobutadiene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Hexachlorocyclopentadiene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Hexachloroethane ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Indeno(1,2,3-cd)pyrene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Isophorone ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Naphthalene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Nitrobenzene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D N-Nitrosodimethylamine ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D N-Nitroso-Di-N-Propylamine ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D N-Nitrosodiphenylamine ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Pentachlorophenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Phenanthrene ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Phenol ug/kg U R 11 
QC62 EW09-CHN-H-Comp03 09-31492-QC62FDL EPA 8270D Pyrene ug/kg U R 11 

cjw 5/4/2010 
L:\Windward 220\C22018.001\22018-1 XLS rev 1.xlsQDST Page 4 of 4 EcoChem, Inc. 
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Juvenile Chinook Salmon Data Report East Waterway Operable Unit 
Port  o f  Seatt le  2010 



 

  
  

  
 

 

 METALS
 

Juvenile Chinook Salmon Data Report East Waterway Operable Unit 
Port  o f  Seatt le  2010 



Arstfisrb@ 
INCORPORATED 

INORGANICS AI{AI,YSIS DATA SHEET 
TOTA], METAI.S g:nF1e ID: EW09-CHN-H-Conp01
Paqe 1 of 1 sAMPr.r: 

Lab Sample ID: QC62D QC Report No: QC62-Windward Environmental, LLC 
LIMS ID: 09-31490 r ., Project: EW RI/FS-Chinook SamplingnA I t' Matrix: Tissue 08-08-09-41 
Data Re-Iease Autho rizedlw Date Sampled: O6/17/09
Reported:. OI/06/IO ti*, Date Received: 06/I7/09 

Prep Prep Analysis Anal-ysis
Meth Date Method Date CAS Nuuber Anal-yte RL mglkg-as-rec Q 

3050B 12/29/09 200 .8 o7/05/70 I 440-36-0 Anf i mnnrr 0 .004 o.oo4 
3050B 1_2/29/09 200.8 07/os/r0 7 440-38-2 Arsenic 0.004 o .552 
30508 12/29/09 60 10B 12/37/09 1 440-43-9 Cadmi-um 0.04 0.04 
3 050B 72/29/09 6010B 12/37/09 7 440-47 -3 Chromium 0.1 o.2 
3050B 72/29/09 60 t0B L2/3L/09 7 440-48-4 Cobalt 0.06 o. 10 
3050B 12/29/09 60108 L2/31/09 7440-50-8 Copper 0.04 1. O0 
30508 1_2/29/09 60 10B 12/3L/09 -1 A?O_Oa_1 Lead 0.4 0.4 
CLP-M 12/29/09 141IA 12/3L/09 7 439-97 -6 Mercury 0.005 o.oL2 
30508 L2/29/09 60108 12/37/49 7 439-98-'7 Molybdenun 0.1 o.2 
30508 12/29/09 60 10B L2/37/09 1 440-02-O Nickel 0 -2 0 -2 
3050B 12/29/09 200.8 07/05/ro 7782-49-2 Selenium 0.01 o .37 
30 508 1_2/29/09 60108 72/37/09 1 440-22- 4 Silver 0.05 0.06 
3050B 12/29/09 200.8 0r/05/r0 1 440-28-O Tha-l-1ium 0.004 0.004 
30508 72/29i09 60108 12/31_/09 7 440-62-2 Vanadium 0.06 0. o8 
30508 12/29/49 6 0108 12/3r/09 7 440-66-6 Zinc 0-2 38.2 

Il-An: lrrf o rrnrlal- acf cd :f ni rransu RLY!wvrr 
i nn rPT -Pannrt ; -.j t 

FORM-T 

+*r#Ef€L. " 4+%i€ ry# 



AXsbHsCZ@ 
INCORPORATED
 

INORGA}iIICS A\TAI,YSIS DATA SHEET
 
TOTAL METAIS ganFle ID: EWO9-CHN-H-Comp02

Paqe 1 of 1 SAI.4PLE
 

Lab Sample ID: QC62E QC Report No: QC62-Windward Environmenta.L, LLC 
LIMS ID:09-31491 Project: EW RI/FS-Chinook SampJ_ing
Matrix: Tissue 08-08-09-4 1
Data Refease Authorized Date SampJ-ed: 06 / Il / 09 
Rennrterl' O1 /46/I0 Date Received: 06/II/09 

Prep Prep Anal-ysis Analysis
Meth Date Method Date CAS Nunber Anal-yte RL ng,/kg-as-rec Q 

30508 L2/29/09 200.8 OI/05/I0 1 440-36-0 Antimony 0.004 0.004 U 

30508 72/29/o9 200.8 0r/05/r0 7440-38-2 Arsenic 0.004 0.5o4 
30508 72/29/09 60108 12/3I/09 1440-43-9 Cadmj-um 0.04 O.04 U 

30508 f2/29/O9 60108 r2/3I/09 7440-47-3 Chromiurn 0.1 O.z 
30508 12/29/o9 60108 r2/3r/09 7440-48-4 cobatt 0.06 o-L2 
30508 72/29/O9 60108 L2/3I/09 ?440-50-8 Copper 0.04 1.46 
30508 72/29/09 6010B I2/3I/09 1439-92-I Lead 0-4 0.4 U 

CLP-M 72/29/09 1417A 72/3r/09 7439-97-6 Mercury 0.005 o.o1o 
30508 L2/29/09 60108 12/3I/09 7439-98-7 Mo]-ybden.n 0.1 O.2 
30508 r2/29/O 9 60108 I2/3I/09 1440-02-0 Nickel 0.2 O.2 U 
30508 12/29/09 200.8 07/05/r0 7782-49-2 serenium 0.01 o.35 
30508 72/29/09 60108 \2/37/09 1440-22-4 S-ilver O. 06 0. 06 U 
3050B 72/29/09 200.8 OI/05/IO 144O-28-O Thallium 0.004 0.004 U 
30508 12/29/O9 60108 I2/3I/09 1440-62-2 Vanadium 0.06 0.06 U 
30508 12/29/09 60108 12/37/09 7440-66-6 Zi-nc 0.2 39.2 

[]-An: I rzf p rrnriof ee t eel :t c i .zcn RL 
Rl-Reporting Limit 

FORM-I
 



Arsbfi:*@ 
INCORPORATED 

INORGANICS ANAIYSIS DATA SHEET 
TOTAL METAI,S g:mF1e ID: EW09-CHN-H-Conp03 
Page 1 of 1 sAlvft)r.tr 

Lab Sample ID: QC62F QC Report No: QC62-Windward Environmenta-1, LLC 
LIMS ID: 09-31492 i Project: EW RI/fs-Chinook Samplinq
Matrix: Tissue 08-08-09-41t\N/Data Release AuthorLzedll fr Date Sampled: O6/7L/09
Ronnrforl. 01 /fi6/IO t j Date Received: O6/II/09L/ 

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte RL mglkg-as-rec Q 

30508 12/29/09 200.8 0I/05/lO 1440-36-0 Antimony 0.004 0.004 U 

30508 12/29/09 200.8 0\/05/I0 7440-38-2 Arsenic 0.004 0.500 
30508 12/29/0 9 60108 12/3L/09 1 440-43-9 Cadmium 0.04 0.04 U 

30508 ).2/29/O 9 60108 I2/3I/09 7440-47-3 Ctrromium 0.1 O.2 
30508 t2/29/09 60108 r2/3r/09 7440-48-4 Cobatt 0.06 0.11 
30508 12/29/09 60108 12/3L/09 744o-so-8 Copper 0.04 1- 01 
30508 72/29/09 60108 12/3I/09 1439-92-I Lead 0.4 O-4 U 

CLP-M 1,2/29/09 -1411A 12/3I/09 7439-97-6 Mercury 0.005 O.OLz 
3050B 12/29/O 9 60108 L2/3I/09 7439-98-7 MoJ-ybdenun 0. 1 O.2 
30508 12/29/09 60108 I2/3I/09 '7 440-02-0 Nickel 0.2 0.2 U 

3050B 72/29/09 2OA.B 0I/05/IO 77A2-49-2 Selenium 0.01 0.37
-7440-22-430508 12/29/09 60108 72/37/09 Si-Iver 0.06 0.05 U 

30508 12/29/09 200.8 0I/05/1-O '1440-28-0 Thallium 0.004 0.004 U 

30508 L2/29/09 6010B 12/3I/09 '7440-62-2 Vanadiun 0.06 0.06 
30508 l2/29/O 9 60108 72/3I/09 7440-66-6 Zi.nc 0.2 37.8 

[1-An:irzfc rrnrJei-er:l-a-l .aF oirzen RL 
Rl-Reoortrnq LamlL 

FORM-I 
Fni:+.-;--! E-:AS -{ iF=3i:*-"E***-i.1#F-+5*d 

http:sAlvft)r.tr


AX3:ff8C!@ 
INCORPORATED 

INORGAI{ICS AI.IALYSIS DATA SHEET 
TOTAI METAI,S Sanpl-e ID: EW09-CHN-W-Conp01
Page 1 of 1 SAI'{PLE 

T =h a:mnr a r Fr. :oF82A QC Report No: QF82-Windward Environmentaf I LLC 
LIMS ID:10-1036 Project: EW RI/FS Chinook Sampling
Matrix: Tissue 08-08-09-4 1 
Data Re-Iease Authorize Date Sampled: 06/II/09
Rennrferl' O1 /?R /10 Date Received: 06/II/09 

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Anal-yte RL mg/kg-as-rec Q 

30508 0I/2I/I0 200.8 0I/21 /I0 1 440-36-0 Antimony 0.008 0.008 U 

30508 0\/2I/10 20O.8 0t/25/I0 744O-3A-2 Arsenic 0.004 0.203 
30508 0I/2I/70 60108 0L/22/10 't 440-43-9 Cadmium 0.04 0.04 U 

30508 O1/27/IO 60108 0I/22/IO 7440-47-3 Ctrromium 0.1 0.3 
30508 0I/27/IO 6010B 07/22/10 '7 440-48-4 Cobal-t 0.06 0. 06 U 

30508 01/27/10 60108 07/22/10 744O-sO-8 Copper 0.04 2.O2
'1439-92-I30508 01/2I/70 60108 OI/22/70 Lead 0.4 0.4 U 

30508 07/21/70 60108 07/22/70 7439-9A-7 MoJ-ybdenurn 0.1 O.2
't440-02-030508 01/21,/L0 60108 0I/22/I0 Nlckel 0.2 0.2 U 

30508 0I/2I/L0 200.8 07/25/IO 7782-49-2 Se]-enium 0.01 0.36 
30508 07/27/L0 60108 01./22/1,0 '7 440-22-4 Silver 0. 06 0.06 U 

30508 OI/2L/).0 200. 8 0I/2'7 /I0 7 440-28-0 Thalli-um 0 - 008 0.008 U 

30508 O1,/2I/10 60108 0I/22/1,0 1440-62-2 Vanadlum 0.06 0.06 U 

30508 0I/21/70 60108 0I/22/IO 7440-66-6 Zi'nc O.2 46.2 

li-An,r I rrte rrnclef ecf cd :f ci von RL 
RL-Reportinq Limit 

FORM-I
 



AIsbfr,:*@ 
INCORPORATED 

INORGA}IICS ANAIYSIS DATA SHEET 
TOTAL METAIS 
Page 1 of 1 

gamFJ-e ID: EW09-CHN-W-Conp01 
SAMPLE 

Lab Sample ID: QC62A
LIMS ID:09-31487 
Matri-x: Tissue 

QC Report No: QC62-Iriindward Environmental ,
Prolect: EW RI/FS-Chinook Samplj-ng

08-08-09-4 1 

LLC 

Data Release Authorized: 
Reported: OI/06/10 

D:te Samnled: 06/II/09
Date Received: O6/II/09 

Prep Prep AnaJ-ysis Analysis 
Meth Date Method Date CAS Number Analyte RL ng/kg-as-rec Q 

CLP-M 12/29/09 1 417A 12/3I/09 7439-97-6 Mercury 0.005 0.043 

lT-An: I rrtp rrndcl- ectcd :tu! a
Yr 

i rren RL 
RL-Reporting Limit 

FORM_I 

-:- : .. FE--=+_:----=+-==*;€4***f " **..qfF;F i' 



At{atYTtcar Z\#$l',#EV
INCORPORATED 

INORGAI{ICS A}.IAIYSTS DATA SHEET
 
TOTAL METAIS g:mFle ID: EW09-CHN-W-Conp02

Page 1 of 1 sAl'Ipr.E:
 

Lab Sample ID: QC62B OC Report No: QC62-Windward Environmental-, LLC-.
LIMS ID: 09-31488 / Project: EW Rf/FS-Chinook Sampling
Matrix: Tissue hlrl"/ 08-08-09-41 
Data Re-Iease AuthorizedliF\i Date Sampled: 06/17/09 
Reported: 07/06/70 lU Date Received: O6/IL/09 

Prep Prep Anal-ysis Analysis 
Meth Date Method Date CAS Number Anal-yte RL mg/kg-as-rec Q 

30508 1,2/29/09 20O.8 07/05/1-0 1440-36-0 Antimony 0.004 0.004 U 

30508 72/29/09 200.8 O1/05/IO 744O-3A-2 Arsenic 0.004 O.463 
30508 L2/29/0 9 60108 I2/3I/09 1 440-43-9 Cadmium 0. 04 0.04 U 

30508 12/29/09 60108 L2/3)./09 7440-47-3 Chromium 0.1 O.4 
30508 !2/29/09 60108 I2/3I/09 7440-48-4 Cobalt 0.07 0.09 
30508 12/29/09 60108 12/37/09 744O-5O-8 Copper 0.04 1.08 
30s0B 12/29/0 9 60108 72/31,/09 1 439-92-I Lead 0.4 0.4 U 

CLP-M 12/29/09 1417A L2/3I/09 7439-97-6 lvlercury 0. 005 O.OLA 
30508 12/29/0 9 60108 12/31/09 7439-98-7 MoJ-ybdenr:m 0. 1 O.2 
30508 12/29/09 60108 !2/31/09 1 440-02-0 Nickel 0.2 0.2 U 

30508 12/29/09 2OO.B 0I/O5/70 7782-49-2 Selenium 0.01 0.35 
30508 12/29/09 60108 I2/3I/09 1 440-22-4 Silver 0.07 0.07 U 

3050B 12/29/09 2OO.B OI/05/70 1 440-28-0 Thallium 0. 004 0.004 U 

30508 12/29/O 9 60108 12/31/09 '7 440-62-2 Vanadium 0 - 07 0.07 U 

30508 12/29/09 60108 I2/3L/09 7440-66-6 Zj-nc. 0.2 36.7 

ll-Analvfe rrnclefectod af oirran ftlsL Yrvvrr 

Rl-Reportino Limit 

FORM-I 
f=r-E- . .. f:='a+--€*=%'a::+a Er,E €+.F,=:ag-=L*F 



AXSbH:rb@ 
INCORPORATED 

INORGANICS AI{Af,YSTS DATA SHEET 
TOTAI. METAI.S ganFJ-e fD: EWO9-CHN-W-Conp03
Page 1 of 1 SAI.{PLE 

Lab SampJ-e ID: QC62C QC Report No: QC62-Windward EnvironmentaL, LLC 
LIMS ID:09-31489 Project: EW RI/FS-Chinook Sampling

Matrix: Tissue 0B-08-09-41
 
Data Rel-ease Authorized Date Sampled: 06/17/09

Renorf erl ' O1 / OG / IO Date Received: 06/II/09 

Prep Prep Anal-ysis Analysis
Meth Date Method Date CAS Number Analyte RL mg/kg-as-rec e 

30508 72/29/09 200.8 OI/05/I0 '7 440-36-0 Antimony 0.004 0.004 U 
30508 )'2/29/09 200.8 07/05/70 7440-39-2 Arsenic 0.004 o.424 
30508 12/29/09 60108 12/31-/09 1440-43-9 cadmi-um 0. 04 0.04 u
30508 12/29/09 60108 L2/3r/09 7440-47-3 chromium 0- 1 0.3 
30508 12/29/09 60108 12/37/09 7440-48-4 Cobalr 0.06 o.08 
30508 12/29/o9 60108 12/31/09 744o-5o-a copper 0. 04 L.2g
30508 r2/29/o 9 60108 L2/3r/09 i 439-92-r Lead 0.4 0.4 u'141lACLP-M 12/29/09 12/31/09 7439-97-6 Mercury 0.005 0.015 
30508 72/29/09 60108 1-2/31/09 7439-9e-7 Molybdenum 0. 1 o.2 
30508 12/29/0 9 60108 L2/31/09 j 44O-02-O Nickef 0.2 0.2 U
30508 1'2/29/09 200.8 07/05/Lo 7792-49-2 serenium o.o1 0.35'7440-22-43050B 12/29/09 60108 12/31/09 silver 0.06 0"06 u'7440-28-030508 12/29/09 200.8 0L/O5/I0 Thal-lium 0.004 O.OO4 
30508 12/29/09 60108 r2/3r/09 '/ 440-62-2 vanadium 0.06 0.0G u

U 

30508 12/29/09 60108 r2/3r/09 i44o-66-6 zj,nc 0.2 35.4 

U-Ana I vFe rrncleter:f ecl at o i rzon Ql- ""--J ".

RL-Reporting Llmit 

FORM_I 





 

  
  

  
 

 

 BUTYLTINS
 

Juvenile Chinook Salmon Data Report East Waterway Operable Unit 
Port  o f  Seatt le  2010 



AXs:ffS*@
ORGAIIICS .aIIAI,YSIS DATA SEEET INCORPORATEDTrilnrtyl- TinE bEf Krone 1988 SIM cClMS Sa4ll.e ID: EWO9-CHN-H-Corp01
Page 1 of 1 SAtrIPT.E 

Lab Saq>le rD: QC62D QC Report No: QC52-Windward Environmental, LLC
LIMS ID:09-3L490 Project: EW RI/FS-Chinook SamptingMatrix: Tissue Event: 08-08-09-4i_
Data Rel-ease Authorized: \ rft Date Sampled: 06/1-1,/09
Reported: OL/}2/!O Vl ) Date Received: 06/LL/09 

Date Extracted: 12/28/09 Sample Amount: 5 - j_9 g_as_rec
Date Analyzed: r2/30/o9 1'7:0L Final Extract volume: 1.0 mL
Instrument. /Analyst : NT8,/YZ Dilution Factor: 1- - 00
Silica Gel Cleanup: No Alumina Cleanup: yes 

CiA,S l{urnlrer Anal.yte RIr Resul.t A 

36643-28-4 Tributyltin ron 7-4 < 7-4 u
L4488-53-0 Dibutyltin Ion 1t- < l_1 u
78763-54-9 Butrzltin ron 7-9 <'7.9 u 

Reported in ug/kg (ppb) 

TBT SuEogate Recowea-l2 

Tripropyl Tin Chloride 84.18
Tripentyl Tin Chloride 55 -72 

FORII I
 

frj:F,* . ,€ru!%*-!%E"H'L-E3g s:Fffik*A:F i 



ANALYTToAL(a
RESOURCES\Z 

ORG.ANICS ANAITYSIS DATA SIIEET INCORPORATEDTrilrutyl TiDs blr Krorre 1988 SIM eClMS Salpl-e ID: EW09-CHN-H-CoIp02
Page l- of 1 S.AMPI,E 

Lab Sample ID: QC52E QC Report No: QC62-Windward Enwironmental, LLC
LIMS rD:09-31-491- ProjecE: EW RI,/FS-Chinook Sampling
Matrix: ?issue Event: 08-08-09-41
Dat.a Release Authorized: t/^ Date Sampled: 05/L1,/09vlReported.: OL/\2/LO ' Date Received: 06/LL/09 

Date Extracted: 1-2/28/09 Sample Amount- 5.26 g-as-rec
Date Analyzed: 12 / 30 / 09 1-7 : L4 Final Ext.ract VoLume: l-. 0 mL
fnstrument/Analyst : NT8/YZ Dilution Factor: l-.00
Silica Gel Cleanup: No Alumina Cleanup: Yes 

CAS tifirmber Analyte RL Resu1t O 

36643-28-4 Tributyltin lon 7.4 < 7-4 u
1-4488-53-0 Dibutyltin ron 1l- <1L u
78763-54-9 Butyltin Ion 7-8 < 7.8 u 

Reported in pS/kS (ppb) 

TBT Surrogate Recoverlz 

Tripropyl Tin Chloride 83.08 
TripenLyl Tin Chloride 55.0t 

FORM T 

E -i= -+, F k'Cqg4 EfieF--



AXSffS*@
oReAI\Ecs AlIAr,Ysrs DATA sEEElr INOORPORATED 
Trihnrty]' Tins lrlz Kron€ 1988 SIII IC/MS Saq)Ie ID: EW09-CHN-II-Coqr03
Page 1of L SAMPITE 

Lab Sample ID: QC62F QC Report No: QC52-Windward Environmental, LLC 
LrMS ID: 09-3L492 Project: EW RI/FS-Chinook Sampling
Matrix: Tissue ,t< Evenc: 08-08-09-41
Data Release Authorized: V'l > Date Sampled: 06/11,/09
Reported: OL/OZ|LO Date Receiwed: O5/1,1,/O9 

Date ExLracted: L2/28/O9 Sample Amount: 5.53 g-as-rec
Date Analyzed: 1-2/30/09 L7:27 Final Extract Volume: l-.0 mL 
fnstrument/Analyst: lflI8/YZ Dilution Factor: 1-.00 
Silica Ge1 C.l-eanup: No Alumina Cleanup: Yes 

CAS lllrmber ena].tte RL Result a 

35543-28-4 Tributyltin Ion 6.9 < 6-9 U 
14488-53-0 Dibutyltin lon l-0 < l-0 u 
78753-54-9 Butvltin Ion 7-3 < 7-3 U 

Reported in pg/kg (ppb)
 

TBT Srrrrogate Recoverlt
 

Tripropyl Tin Chloride 81.58
 
Tripentyl Tin Chloride 55-38 

FORU T 

E E 5 * *-: --J i-4 9-4 E;* E--j -.-;#,-!# *-.#* .'E"F-d"FEF+-J-!:+: 



lry+_YncA'.(
RESOURCETS \7

OREAIIICS ENAI:TSIS DATA SIIEET INCORPORATED
Tributy1- Tins by Krone 1988 SIM GCIMS Sarqrl-e ID: EW09-CHN-W-C@p02
Page 1 of 1 SE![PLE 

Lab Sample ID: QC62B QC Report No: QC52-Windward Environmental, LLC 
LIMS rD: 09-31488 Project: EW Rf/FS-Chinook Sampling
MaErix: Tissue Event : 08-08-09-41 
Data Release Autho r!zed,: t n\ Date Sampled: 06/Ll/09vt /Reported: OL/OT/LO DaLe Receiwed: 06/LL/09 

Date Extracted: L2/28/09 Sample Amount: 5.8L gr-as-rec
Date Analyzed: !2/30/09 l-6:35 Final Extract Volume: 1.0 mL 
Instrument/Ana1yst : Irlll8 /YZ Dilut.ion Fact.or: l- . 00 
Silica Gel Cleanup: No Al-umina Cleanup: Yes 

cjAS lllrmlrcr Analyte RL Result A 

36543-28-4 Tributyltin Ton 5-7 < 6-7 u
L4488-53-0 Dibutyltin ron 9-9 < 9-9 u
78763-54-9 Butyltin fon 7.O < 7.0 u 

Reported in pg/kg (ppb) 

TBT Surrogfate Recovery 

Tripropyl Tin Chloride 90.98 
Tripentyl Tin Chloride 58-88 

FORM I 

##ffi,;E: ####= 



ORGAIVTCS ANAIJYSIS DATA SHEET 
TributyJ. Tins by KroDe 1988 SIl[ GCIUS 
Page L of 1 

Lab Sample fD: QC62C
LIMS ID:09-31-489 
Matrix: Tissue 
Data Release Authorized: VnReported: O1,/O2/1,0 ' 
Date Extracted: 1-2/28/09
Date Analyzed: L2/30/09 l.6:48 
Instrument/Analyst : [ft9 /YZ
Silica Gel Cleanup: No 

CAS l|nrflber 

36643-28-4 
14488-53-0 
78763-54-9 

Analyte 

Tributyltin ron 
Dibutylt,in ron 
Butvltin Ion 

fixsfis*@ 
saqrle rD : EWOe -cN-w-cJ[cf3RPoRATED 

SAMPI.E 

QC Report No: QC62-Windward Environmental, LLC

Project: EW Rf/FS-Chinook Sampling


Event: 08-08-09-41 
Date Sampled: 05/LL/09

Date Receiwed: 06/tl/09 

Sample Amount:
 
Final Extract Vo1ume:
 

Dilution Fact,or:

Alumina Cleanurr:
 

, RIJ 

7-]
11 

7-5 

5.45 g-as-rec
1.0 mL 
1- 00 
Yes 

Resu].t A 

< 7.1 u
<11_ u 

< 7.5 u 

Reported in pglkg (ppb)
 

TBT Surrogat€ R€covery
 

Tri-propyl Tin Chloride 87.1,2

Tripentyl Tin Chloride 57 -4t^ 

FORM I 

l+n=: lR -#,. -,+,reF-*,a'a z-s-Hq**#- . #*ffi#fi; 
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Juvenile Chinook Salmon Data Report East Waterway Operable Unit 
Port  o f  Seatt le  2010 



AISif*:*@ 
ORGNiIIES ANAI,YSIS DATA SHEET INCORPORATED 
Semiwolatiles by Sw8270D GC/MS Sample ID: EW09-eHN-H-Comp01 
Page 1- of 2 SAMPLE 

Lab Sample ID: QC62D QC Report No: QC52-windward Environmental, LLC 
.LrMS ID:09-3I49O Drni anl- EW RI/FS-Chinook Sampling 

Matrix: Tissue 0B-oB-09-41 
Data Refease Authorized: Date Sampled: 06/1L/09
Rcnnrfcrl - 01 /o7 /I0 Date Received: 05/LL/09 

Date Extracted : L2/28/O9 Sample AmounL 25.2 g-as-rec 
Date Analyzed: 0r/05/IO 79:43 Final- Extract Vo]ume 1.0 mL 
Instrument/Analyst : NT4 / JZ Di]ution Factor 3.00 
GPC Cleanup: Yes Percent Moisture NA 

Lipids r-54 Z 

CAS Ntunber Analyte RL Result 

r0B - 95 -2 Phenol l-20 < r20 U 

IIL- 44 - 4 Bis- (2-Chloroethyl ) Ether L20 < 1,20 U 

95-5'/ -B z - ^Lf ^-^^L^..^luPlrsrrul 1_20 < 1_20 Ua Lltlur 

547-73-a 1, 3 -Dichlorobenzene l_20 < 1,20 U 

106 - 46 -7 1, 4 -Dj-chlorobenzene 720 < I20 U 
100-51-6 Benzyl Alcohol- 600 < 600 IT 

95-50-1 1, 2 -Dichlorobenzene )-20 < 1,20 U 
95 - 48-'7 2 -Methylphenol l-20 < r20 U 
108-60-1 2, 2' -Oxybis ( 1 -Chloropropane) 420 < I20 U 
to5 -44-5 4 -Methylphenol l_20 < L20 U 
62r - 64 -'7 N - Ni t roso -Di -N- Propylamine 600 < 600 U 
6'7 -'72-I Hexachloroethane l_20 < r20 U 
9B-95-3 Nitrobenzene 1,20 < r20 U 
'78-59-1, T ennhnrnna l-20 < L20 U 
BB-75-5 ? - NI i t- rnnhonnl 500 < 500 U 
ro5-67-9 2 , 4 -Dimethylphenol L20 < 120 U 
65-85-0 Benzoic Acid r ,20o 1 ,200 U 
111- 91- 1 bis (2 -Chloroethoxy) MeLhane 120 < 1,20 U 
r20 - 83 -2 2 , 4 -Dichlorophenol 600 < 600 U 
r20 -82 -r I, 2, 4 -Trichlorobenzene 120 < r20 U 
9L-20 -3 Naphthalene 120 < r20 U 
105-47 - B 4-Chloroaniline 600 < 500 U 
87-68-3 Hexachlorobutadiene 1,20 < 1,20 U 
59 -50 -7 4 -Chloro- 3 -methylphenol 600 < 600 U 

TT91-5'7 -6 2 -MethylnaphthaJ-ene 720 < r20 
'77 -4'7 -4 Hexachl orocyc l- opent ad i ene 500 < 500 U 
88-06-2 2, 4, 6-Trichlorophenol- 500 < 600 U 

95-95-4 ? 4 q -Tri r-hl nronhenol 600 < bUU U 

9r- 58 -'7 2 -Chloronaphthalene 120 < 1,20 U 
8B-'74-4 2 -Nitroanif i-ne 600 < 600 U 

131- 11- 3 Dimethylpht.hal-ate r20 < 1,20 U 
208 - 96 -B Acenaphthylene 720 < 120 U 
99-09-2 3-Nitroaniline 500 < 500 U 
83-32-9 Acenaphthene a20 < ].20 U 

51-28-5 2 , 4-Dinitroptr.enol 1,200 1,200 U 

r00 - 02-7 4 -NitrophenoJ- 600 < 600 U 
432-54-9 Dibenzofuran 720 < ),20 U 

ovo-zu-z 2, 5-Di-nitrotof uene 500 < 500 U 
72r-44-2 2 , 4 -DrniLrotoluene 600 < 600 U 
84-66-2 Diethylphthalate l-20 < 1,20 U 

1 005-72 -3 4 - Chlorophenyl -phenylether 120 < r20 U 

86-1 3 -7 Ffuorene 1,20 < 120 U 

100-01-6 4-Nitroani-line 600 < 600 U 

FORM I 
EF ] + r+. -E . ;=R r--"i .;= _- ; da: 

"€ F#iK!H-;aH-,Lrq=,8.. -_+ * 



Arsbfisrb@ 
ORGANTCS ANALYSIS DATA SHEET INCORPORATED 
Semiwolatiles by Sw8270D Ge/MS Sample ID: EW09-CHN-H-Comp01
Paqe 2 of 2 SAMPLE 

Lab Sample ID: QC62D QC Report No: QC62-Windward Environmental-, LLC 
LIMS ID: 09-3L490 Project: EW RI/FS-Chinook Sampling 
Matrix: Tissue 08-08-09-47 
Date Analyzed: 0I/05/ 10 19:43 

CAS Number 

534 -52 -1_ 

B5-30-5 
101-55-3 
t1,B -7 4-r 
B7-86-5 
B5-01-B 
86 -'7 4-B 
r20-L2-7 
84-7 4 -2 
206 - 44- O 

129-00-0 
B5-58-7 
9r-94-L 
55-55-3 
r1'7 -81--'7 
2r8 - Or- 9 
Il,'t -84-O 
205 - 99 -2 
201-OB-9 
50-32-B 
193-39-5 
53-70-3 
I91-24-2 
62-53-3 
62-'75-9 
90-I2-0 

d5 -Ni- trobenzene 
d14 -p-Terphenyl 
d5 -Phenol 

Analyte 

4, 5 -Dini trro-2-Methylphenol 
N- Ni t rosodiphenylamine 
4 - Bromophenyl - phenyl e t her 
Hexachlorobenzene 
Pentachlorophenol-
Phenanthrene 
Carbazol-e 
Anthracene 
Di -n-ButyJ-phthalate
Fluoranthene 
Pyrene 
Butyl-benzyl phthalat e 
? ? ' -n.i chl nrnhcrlzidine 
Benzo (a) anthracene 
bis (2 -Ethylhexyl) phthalate
(-hrrrcona 
hr *-*-1late-uI -1I-VL 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
Tndana l-l ? ?-cd.|--, pyrene 
Dibenz ( a, h) anthracene 

^-L-,rLy r PrrLrrc 

Ronzn/o rr,h Ii)ncrrr]gng\ J / r yvL )

Anili-ne 
N - Ni trosodimethylamine
1-Methyl-naphthalene 

Reported in pg/kg (ppb) 

RL 

L ,200 
l-20 
120 
120 
600 
L20 
l_20 
120 
t20 
120 
1,20 
l_20 
500 
L20 
120 
t20 
l_20 
L20 
L20 
l-20 
]-20 
l-20 
l-20 
720 
600 
l'20 

Semiwolatile Surrogate Recovery 

12.'72 2 - Fluorobiphenyl 

Result 

<1 200 u 
I2O U 

120 U 
420 u 
500 u 
120 U 
120 U 
120 U 
120 U 
1_20 U 
120 U 
1,20 U 
500 u 
L20 U 
120 U 
120 U 
1,20 tI 
120 U 
I2O U 
L20 U 
I2O U 
r20 u 
120 U 
720 U 
600 u 
1,20 U 

85 -72 

2 , 4 , 6-Trtbromophenol 103? d4 -2 -ChlorophenoJ- 69 -82 

52 .52 d4 - I, 2 -Dichlorobenzene 67 -02 
Bs.32 2-Fluorophenol 67-82 

FORM T 

E-_=i +_ _*n 1--EE!!€+ -ij 



Alsbfi:eb@ 
ORGANICS ANAI.YSIS DATA SHEET INCORPORATED 
Sernivolatiles by sw827OD GC/MS Sample ID: E9109 -CHN-H-Comp02 
Page I of 2 SAMPLE 

Lab Sample fD: QC62E QC Report. No: QC52-Windward Environmental-, LLC 
Dra-i on | .LIMS ID:09-31491 EW RI/FS-Chinook Sampling 

Matri-x: Tissue 08-08-09-41 
DaLa Release Author:-zed:. Date Sampled : O5 / 1,I / 09 
Reported:- oI/07/Io uaEe Kecelveo: u6/ Lr/uv 

.)q qDate Extracted: 12/28/09 Sample Amount: ^-ac-ra-
Date Analyzed: or/05/r0 20:16 Flnal Extract Vol-ume: 1.0 mL 

Instrument/Analyst : NT4 / JZ Dil-uLion Factor: 3.00 
GPC Cleanup: Yes Percent Moi-sture: NA 

Lipids: 1.68 z 

CAS Nuuiber Analyte RL ResuIt 

LOB - 95 -2 Phenol 120 < r20 U 

L11-44-4 
95-57 -B 
541-'73 -r 

Pi c- /) -Chlnrnel-hrr] )\z vrrfvrv / 

) - -h1 nrnnhannl 

1 ? -n i ch 1 nrnlrcn 7g4q 

trfheruurru! 1,20 
L20 
l_20 

< r20 
< r20 
< r20 

U 
U 
U 

ro6-46-1 1, 4 -Dichlorobenzene 120 < ).20 U 

100-51 -6 Ronzrr'l A'l cnhn-l 590 < 590 U 

95-50-1 1 ? -ni chl nrnhcnTgng l.20 < L20 U 

95 - 48-'7 ? -Maf hrrl nhcnnl L20 < r20 U 

108-60-1 
LO6 - 44- 5 

62L- 64 -7 
67 -72-r 
9B-95-3 

2, 2' -oxybis ( 1 - Chloropropane ) 

4-MeLhylphenol-
N -Ni t.roso - Di - N- Propyf amine 
Hexachforoethane 
Nitrobenzene 

120 
L20 
590 
l-20 
l-20 

< L20 
< L20 
< 590 
< r20 
< r20 

U 
U 
U 
U 
U 

7I-59-r T cnnhnrnna L20 < L20 U 

88-75-5 ?-\Ti Irnnhpnn-l 590 < 590 U 

105-6'7 -9 
65-85-0 
111- 91- 1 

2 , 4-DimeLhylphenol 
Benzoi-c Acid 
bis (2-Chloroethoxy) Methane 

1,20 
!,200 

]-20 

< 120 
r ,200 
< 1,20 

U 
U 
U 

LZV-65-Z 
L20 -82 - L 

9L-20 -3 

2 , 4 -Dichlorophenol
l, 2, 4-Trichf orobenzene 
\Trnl.rf h: I ana 

590 
120 
l-20 

< 590 
< r20 
< L20 

U 
U 
U 

ro6-47 -B 
B7-58-3 

4-Chl-oroaniline 
Hexachforobutadiene 

590 
t20 

< 590 
< r20 

U 
U 

59 -50 -7 
9L-57 -6 
77 -47 -4 
88-06-2 
95-95-4 
9r-58-7 
BA-74-4 
131- 11- 3 
208 -96 - 8 
99 -09 -2 
83-32-9 
51-28-s 
100 - 02 -'7 
1,32-64-9 
606 -20 -2 
LZr- La- Z 

84 -66 -2 
1005 -'72-3 
86 -13 -7 
100-01-6 

4 -Chloro- 3 -methylphenol 
2 -Methylnapht.halene
Hexachlorocyclopentadi ene 
2, 4, 6-Trichlorophenol 
2, 4, 5-Trichl-orophenol 
2 -Chl-oronaphthalene 
2 -Nitroaniline 
Dimethylpht.halat.e
Acenaphthylene 
3 -Nitroaniline 
Acenaphthene 
2 , 4 -Dinitrophenol 
4 -NitrophenoJ-
Dibenzofuran 
2,5-Dinitrotoluene 
2 , 4 -Dinitrotoluene 
Diethylphthalate 
4 - Chlorophenyl -phenylether
Fl-uorene 
4 -Ni Lroaniline 

590 
t20 
590 
590 
590 
120 
590 
120 
120 
590 
l.20 

1, ,200 
590 
L20 
590 
590 
720 
]-20 
l_20 
590 

< 590 
< r20 
< 590 
< 590 
< 590 
< r20 
< 590 
< r20 
< L20 
< 590 
< r20 
r ,200 
< 590 
< r20 
< 590 
< 590 
< r20 
< L20 
< 7-20 
< 590 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I 

L==#F: ###=#
 



AXs:HSft@ 
ORGA}IICS ANAI,YSIS DATA SHEET INCORPORATED 
Sernivolatiles by SW8270D GCIMS Sannple ID: EWO9-CHN-H-ConP02 
Page 2 of 2 SAMPLE 

Lab Sample ID: QC62E QC Report No: QC62-Windward Environmental, LLC 
LIMS ID:09-31491 Drnioct - EW RI/FS-Chinook Sampling 
Matrix: Ti-ssue 0B-08-09-41 
Date Analyzed oI/05/Io 2o:76 

CAS Number Analyte RL RCSUIE 

534 - 52 -I 4, 6 -DiniLro - 2 -Methylphenol r ,200 < 1,200 U 

85-30-5 N- Ni trosodiphenylamine 720 < I20 U 

l-ul--55-J 4 - Bromophenyl - phenyl ether 120 < 420 U 

Lt8 -7 4- 1, Hexachlorobenzene 1,20 < L20 U 

87-86-5 Pentachlorophenol- s90 < 590 U 

85-01-B Phenanthrene 720 < r20 U 

B6-7 4-B Carbazole 120 < 7,20 U 
L20-t2-7 Anthracene ]_20 < r20 U 

84-74-2 Di -n-Butylphthalate L20 < l-20 U 

206 -44- O FLuoranthene l-20 < r20 U 

129-00-0 Pyrene 1,20 < 1,20 U 

B5-58-7 Butylbenzylphthalate 1,20 < 1,20 U 

9t-94-1, ? ? ' -ni chl orohenzidine 590 < 590 U 

55-55-3 Benzo (a) anthracene ]20 < 720 U 

Ir7 -81,-7 bis ( 2 - Ethylhexyl ) phthalate L20 < r20 U 

z16-ur-> Chrysene 1'20 < L20 U 

rt'7 -84-O Di -n-Octvl nhfhalate L20 < r20 U 

205-99 -2 Benzo (b) fluoranthene L20 < L20 U 

207 -08-9 Benzo (k) fluoranthene 1,20 < l_20 U 
50-32-B Ranzn/r\nrrrona l-20 < r20 U 

193-39-5 Indeno (1, ,2 ,3-cd) pyrene 1,20 < r20 U 

53-70-3 Dibenz (a, h) anthracene 1,20 < 1,20 U 

L9r-24-2 Benzo (S, h, i ) perylene 120 < L20 U 

62-s3-3 Aniline 120 < r20 U 

52-1s-9 N-Nj- t rosodimethyl amine 590 < 590 U 

90-12-o 1- Met.hylnaphthalene l_20 < r20 U 

Reporred rn pg/kg (ppb) 

Semiwolatile Surrogate Recovery 

d5 -Nitrobenzene 69 .52 2 - Fluorobiphenyl 79.72
 
d14 -p-Terphenyl 47.02 d4 -a ,2 -Dichlorobenzene 61.92
 
d5 - Phenol 87.82 2 -Fluorophenol 64 .52
 
2 ,4 , 6-Trlbromophenol 9'7 .3% d4 -2 -Chforophenol 69 .92
 

FORM I 
G##=: ###=3 



ORGANICS ANALYSIS DATA SHEET 
Semiwolatiles by SW8270D GCIMS 
Page 1- of 2 

Lab Sample ID: QC52E 
LIMS ID:09-3I49I 
Matrix: Tissue 

AXsbfiS*@ 
INCORPORATED 

Sample ID: EWO9-CHN-II-Conp02 
DILUTION 

QC Report No: QC62-Windward Environmental, LLC 
Project: Ew RI/FS-Chinook Sampling

08-08-o9-4L 
Data Refease Authorized: Date Sampled: O6/L7/09
 
Rcn()rf e.l : O1 / O'1 / AO Date Received: 06/Ia/09
 

Date ExLracted: 12/28/09 Sample Amount
 
Date Anal yzedz oI/06/ 10 15:19 Fina1 Extract Vol-ume
 
InsErument/Analyst : 
GPC Cl-eanup: Yes 

CAS Nurnber 

108-95-2 
rr7-44-4 
9s-57-B 
54r-73 -L 
1,O5 - 46 -7 
100 -51-6 
95-50-1 
95-48-7 
108-60-1 
706-44-5 
62r - 64 -7 
67 -72-7 
98-95-3 
7B-59-1 
B8-75-5 
ro5-61 -9 
55-85-0 
111- 91- 1 
!zu-65-z 
LZQ - 62- r 
9r-20-3 
106-47-B 
B7-68-3 
59-50-7 
9r-57 -6 
77 -47 -4 
BB -05-2 
95-95-4 
9r-58-7 
BB-74-4 
13 1- 11- 3 
208-96-B 
99 -09 -2 
83-32-9 
5r-28-5 
L00 - 02 -7 
I32-64-9 
605 -20 -2 
1,2r-L4-2 
ti.{-ob-z 
7005-72-3 
86-13-7 
100-01-6 

NT4 / JZ DiluLion Factor 
Percent Moisture 

Analyte 

Phenof 
Bis- (2-Chloroethyl) Ether 
2 -Chlorophenol 
1 , 3 -Dichforobenzene 
1.4-Diehlorohenzene 
Aanzrr-l Al nnhn'1 

1 . n.i ^L_l ^-^L^'.!, z - D L(jr! l()rUDerrzene 
2 -Methylphenol
2, 2' -Oxybis ( 1 -Chloropropane) 
4 -Methylphenof 
N- Ni t roso - Di -N- Propy lamine 
Hexachloroethane 
Nitrobenzene 
T canharnnc 
, -NT i I r^nhFnol 
2 , 4 -Dimethylphenol
Benzoic Acid 
bis (2 -Chloroethoxy) Methane 
2 , 4-Dichlorophenol 
1 .2..4 -Tri eh'l orobenzene 
IrTrnhFl-rrl ana 

4-Chl-oroani-line 
Hexachl- orobut adi- ene 
4 -ChIoro- 3 -methylphenof 
2 -Methylnaphthalene
Hexachlorocyc I opent adi ene 
2, 4, 6-Trichlorophenol 
2, 4, 5-Trichlorophenol 
2 -Chloronaphthalene 
2 -Nitroanili-ne 
Dimethylphtlial-ate 
Acenaphthylene 
3 -Nitroaniline 
Acenaphthene 
2 ,4-Dinitrophenol 
4 -Nitrophenol
Dibenzofuran 
2 , 5 -Dini-troLoluene 
2 .4-|-i ni trofol uene 
Diethylphthalate 
4 - Chlorophenyl -phenylether 
Fl-uorene 
4 -Nitroaniline 

Lipids 

RL 

200 
200 
200 
200 
200 
980 
200 
200 
200 
200 
980 
200 
200 
200 
980 
200 

2,OOO 
200 
980 
200 
200 
980 
200 
980 
200 
980 
980 
980 
200 
980 
200 
200 
980 
200 

2,OOO 
980 
200 
980 
980 
200 
200 
200 
980 

1.0 mL 
5.00 
NA 
1- .68 % 

ResuIt 

< 200 
< 200 
< 200 
< 200 
< 200 
< 980 
< 200 
< 200 
< 200 
< 200 
< 980 
< 200 
< 200 
< 200 
< 980 
< 200 
2, OOO 
< 200 
< 980 
< 200 
< 200 
< 980 
< 200 
< 9BO 
< 200 
< 980 
< 980 
< 980 
< 200 
< 980 
< 200 
< 200 
< 980 
< 200 
2, 000 
< 980 
< 200 
< 980 
< 980 
< 200 
< 200 
< 200 
< 980 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I 



Arsbfi:*@ 
ORGANIES ANATYSIS DATA SHEET INCORPORATED 
Semivolatiles by Sw8270D GCIMS Sample ID: EW09-CHN-II-Comp02 
Page 2 of 2 DII,UTION 

Lab Sample ID: QC62E nr- Pan^r|. NT^. QC62 -Wi-ndward Environmental-, LLC 
LIMS rD: 09-31491 Dr^-i o.f - EW RI/FS-Chinook Sampling 
Matrix: Tissue 0B-08 -09-4r 
Date Analyzed: 01-/06/lO 15:19 

CAS Number Analyte RL Result 

534 - 52 -r 4, 5 -Dinitro-2 -Methylphenol 000 000 U 

B6-30-5 N-Ni t rosodiphenyl amine 200 200 U 
101-55-3 4 - Bromopheny I - pheny 1 e ther 200 200 U 
IIB -7 4_I Hexachlorobenzene 200 200 U 
B7-85-5 Pentachlorophenol- 980 980 U 
B5-01-B Phenanthrene 200 200 U 
86-7 4 -8 Carbazole 200 200 U 
)-20 -72 -7 Anthracene 200 200 U 

84 -74-2 Di -n-RrrFvlnhf halate 200 200 U 

206 -44 - O Ffuoranthene 200 200 U 
129-00-0 Pyrene 200 200 U 

85-58-7 Butylbenzylphthalate 200 200 U 

9L- 94 -1, 3, 3 ' -Dichl-orobenzidine 980 980 U 

s6-55-3 Benzo (a) anthracene 200 200 U 
1,77 -8r-7 bis ( 2 -ELhylhexyl ) phthalate 200 200 U 
2rB - 0r-9 /-hrrzqano 200 200 U 
1,r7 -84-O T)i -n-Ocl-rrl nhf haf3lg 200 200 U 
205 - 99 -2 Benzo (b) fluoranthene 200 200 U 
207 -OB-9 Benzo (k) fluoranthene 200 200 U 
50 -32-B Benzo (a) pyrene 200 200 U 
193-39-5 Tndanat/1\L,4tJ) ?-nrl\ 200 200 U'-ipyrene
s3-70-3 Dibenz (a, h) anthracene 200 200 U 
L91-24-2 Benzo (9, h, i) perylene 200 200 U 

62-s3-3 Anil-i-ne 200 200 U 

52-75-9 N-Ni trosodimethyl amine 980 980 U 

90-12-0 1 -Mcf hrrl nanhtha l_ene 200 200 U 

Pannri- od i n rto / ko ( nnl-r )t Yt \Yt'"I''= 

Semiwolatile Surrogate Recovery 

2 - F'l rrnrnlri nhenvld5 -Nitrobenzene 76.O2 u5. bz
 
d14 -p-Terphenyl 84. B% d4 - 1, 2 -Dichlorobenzene 69.62
 
d5 - Phenol- 65 .62 2 -Fluorophenol s5.32
 
2, 4, 6-Trj-bromophenol 111? d4-2-Chlorophenol 61.3?
 

FORM I 

http:Fluorophenols5.32


 

Alsbfisr!@ 
INCORPORATEDORGANICS ANAI,YSIS DATA SHEET 

EW09-CHN-H-ConP03Semivolatiles by SW8270D GC/MS	 SamPle fD: 
Page L of 2	 SA.II{PLE 

QC Report No: QC62-Windward Environmental-, LLCLab Sample ID: QC62F 
LIMS ID: 09-31492 Project: EW Rr/FS-Chinook Sampling 

Tissue 0B-08-o9-4LMatrix: 
Data Release Authorized: Date Sampled: O6/IL/o9 
Reportedz oa/07/Lo Date Receiwed: 06/LL/09 

Date Extracted : 1'2 / 28 / 09 SamPle Amount: 25.3 g-as-rec 
Date Anallzed: 0I/05/lO 20:49 Final Extract Vol-ume: 1.0 mL 

Instrument/Anafyst : NT4 / JZ Difution Factor: 3.00 
GPC Cleanup: Yes Percent Moisture: NA 

LiPids: r.54 Z 

RL ResultCAS Nturiber	 Analyte 

ro8 - 95 -2 Phenol 720 < a20 U 

ILL-44-4 Bis- (2-Chloroethyl) Ether l-20 < 120 U 
t 1 ]-20 < 7-20 U95 -57 -B -.'la ^-^-laonn] 't 20 < 120 U541--73-r 1, 3 -Dichforobenzene 

LO6 - 46 -7 1, 4 -Di-chlorobenzene l'20 < r20 U 

100-51-6 Ranzrrl Al nnhnl 590 < 590 U 

95-50-1 1, 2 -Dichl-orobenzene 1,20 < L20 U 
120 < 	L20 U95 - 48 -'7 2 -Methylphenol 

108-50-1 2, 2' - Oxybls ( 1 - Chloropropane ) l_20 < L20 U 

)-o6-44-5 4-Methylphenof 1,20 < r20 
62a-54-7 N-Nitroso -Di -N - ProPYlamine 590 < 590 U 

67 -'72-r Hexachloroethane l_20 < 120 U 
< 120 U9B-95-3	 Nitrobenzene l_20 

T cnnlrnrnna l_20 < r20 U'7 8 -59 -L 
t I rnnhonnl	 590 < 590 UBB-75-5 -rTi 

]-20 < 	120 ULOs-67 -9 2 , 4 -Dimethylphenol
65-85-0 Benzoic Acid a ,200 1 ,200 U 

111- 91- 1 bis (2 -Chloroethoxy) Methane 120 < r20 U 

L20-83-2 2 , 4-Dichlorophenol 590 < 590 U 
1 ) 1l-Trichlnrnbenzene	 r.20 < r20 ULZV-OZ-L 

9l--20 -3	 Naphthalene ]_20 < L20 U 
590 < 	590 Uro5-4'7 -B 4 -Chloroaniline 

87-58-3 Hexachlorobutadiene l_20 < r20 
59 -50-7 4 -Chloro- 3 -methYlPhenol 590 < 590 U 

> I- 3 I - O 2 -Methylnaphthalene ]_20 < 7-20 U 

77-47-4 Hexachlorocyc lopentadl ene 590 < 590 U 

88-05-2 2, 4, 6-TrichforoPhenol 590 < 590 U 

95-95-4 2 ,4 ,5 -TrichloroPhenoI s90 < 590 U 
120 < 	r20 U91-58 -7	 2 -Chloronaphthalene 
590 < 	590B8-'74-4 2 -Nitroani-line TT 

131- 11- 3 Dimethylphthalate 1,20 < 120 U 

208 - 95 -8 Anananh|- hrr] anc L20 < r20 U 

99-09-2 3 -Ni t roani l ine 590 < 590 U 

83 -32 -9 Acenaphthene 1,20 < r20 U 

2 , 4 -Dinitrophenol- r ,200 1 ,200 U 

)-00-02-1 4 -Ni-t.rophenol 590 < 590 U 

r32-54-9 Dibenzofuran L20 < 720 U 
.^. 	 < 590^ -z 2 , 6 -Dini-trotoluene	 590 Uovo- zv-
LZ!- La- a 2,4-Dinitrotoluene 590 < 590 U 

64-OO-Z Diethylphthalate L20 < 420 U 

'7005 --72 -3 4 - Chlorophenyl - Phenyf ether ]-20 < r20 U 

86 -'7 3 -7 Fluorene 120 < r20 U 
< 590 U100-01-6	 4 -Nitroaniline 590 

FORM I 
flE-"il-"-+ . trE.€sE-E.ii 
EtE--$--++- 6- E=F g-r"=F =-' -

http:trE.�sE-E.ii


firsbfiseb@ 
ORGA TTCS ANALYSIS DATA SHEET	 INCORPORATED 

Semivolatiles by SW8270D GCIMS	 Sample ID: Ew09-eHN-H-CorP03 
Page 2 of 2	 SAMPTE 

r.|fl D6n^rl- NTn - QC62-Windward Environmental, LLCLab SampJ-e ID: QC62E 
LIMS ID:. 09-31492	 Drni+vJ ocf EW RI/FS-Chinook Sampling! vee. 

Matrix: Tissue 
. 

0B-08 -09-4r 
Date Arralyzedl. 07 / 05 / 70 20 :49 

CAS Number Analyte	 RL Result 

534-52-a 4, 6 -Dinitro-2 -Mettrylphenol L ,200 200 U 

85-30-6 N - Ni t ros od j-phenyl amine 1,20 l-20 U 

101-55-3 4 - Bromophenyl - phenylether 1,20 120 U 

l-L8 -'74 -r Hexachforobenzene ]-20 120 U 

B-7 -86-5 Pentachlorophenol- 590 590 TI 

B5-01-B Phenanthrene L20 720 U 

86-74-B Carbazol-e a20 120 U 

720 -1,2 -7 Anthracene 1,20 l-20 U 

84-74-2 Di -n-Butylphthalate L20 LZU U 

206-44-O Fluoranthene 120 L20 U 

129-OO-O Pyrene l-20 1,20 U 

85-68-7 Butylbenzylphthalate l_20 1,20 U 

9r - 94-L ? ? ' -ni nh'l ornhenzidine 590 s90 IT 

55-55-3 Benzo (a) anthracene a20 1_20 U 
hi c /? -E't- hrrl havrzl ) nhih:l:l-eL]-7 - Bt -'7 !Lrr)l rrrgJ!1	 L20 1_20 U 

2rB - OA- 9 Chrysene a20 120 U 

],a7-84-O Di -n-Oct-vl nhfhalate t20 L20 U 

205 - 99 -2 Benzo (b) fluoranthene L20 L20 U 

20'7-08-9 Benzo (k) fluoranthene l-20 l_20 U 

Benzo (a) pyrene	 L20 ]_20 U50 -32 -B 
193-39-5 Indeno (7 ,2 ,3 -cd) pyrene 1"20 ]_20 U 

f J_ /U_J Dibenz (a, h) anthracene t-20 1,20 U 

L91-24-2 Benzo (S,h, i) perylene 120 L20 U 

62 -53 -3 Ani-1ine t20 ]-20 U 

52-75-9 N - Ni t rosodimethylamine 590 s90 U 

90-12-0 1 -Methylnaphthalene L20 1_20 U 

Reported in pg/kg (ppb) 

SemivolatiLe Surrogate Recovery 

d5-Nitrobenzene 64 .62 2 -Fl-uorobiphenyl 83.5?;
 
dl4 -p-TerphenyJ- 54 .82 d4 - 1,2 - Dichlorobenzene 68 .62
 
d5 -Phenol 80.0% 2 -Fluoropheno] 5U. IZ
 
2,4,5 -Tribromophenol 110 % d4-2-Chlorophenol 61 -'72
 

FORM I 



ixs:ilsrb@ 
INCORP1ORATEDORGANICS ANALYSIS DATA SHEET 

Semivolatiles by sw8270D GClMs Sanple ID: EWO9-CHN-II-ComPO3 
Page I of 2 DILUTION 

Lab Sample ID: QC62F QC Report No: QC62-Windward Environmental, LLC 

LIMS rD:. 09-3L492 Drai anl- . Ew RI/FS-Chinook Sampling 
Matrix: Tissue 08-08-09-41 
Data Release Authorized: Date Sampled: 06/ll/09 
Reported: 01/07 /to Date Receiwed: 06/L1'/09 

Date Extracted:. L2/28/09 Sample Amount: 25.3 g-as-rec 
Date Analyzedt OI/06/ l0 15:53 Final Extract Volume: 1.0 mL 

Instrument/Analyst : NT4 / JZ Dilution Factor: 5.00 
GPC Cleanup: Yes Percent Moi-sture: NA 

Lipids: l--64 z 

CAS Number Analyte RL Result 

108-95 2 Phenol 200 < 200 U 

arr -44-4 Bis- (2 -Chloroechyl) Ether 200 < 200 U 
200 < 200 U 

vL.LvL vE95-57-8 "--hlnrnnhanol54r-73-I 
-

1 ? -ni chl nrotranTgng 200 < 200 U 

706-46-7 1 4̂ - Dni rCr) r()r^-^l-^--Ouerrzene 200 < 200 UI, ^Ll 

Ronzrrl Al anhnl < 990 U100-51-6 990 
95-50-1 1 2-ni nhl nrnl-lenzene 200 < 200 U 

IT95-48-7 ? -Maf hrzl nhcnol 200 < 200 
U108-50-1 2, 2' -oxybis ( 1 -Chloropropane ) 200 < 200 

706 -44 - 5 /. -Mat-h1/l nhennl 200 < 200 ]T 

62r-64 -'7 N - Nl troso-Di - N- Propylamine 990 < 990 U 

6'7 -72-L Hexachloroe thane 200 < 200 U 

9B-95-3 Nitrobenzene 200 < 200 U 
T qanhnrnn7B-59-r e 200 < 200 U 

t- rnnhonn-l 990 < 990 UBB-75-5 -\Ti" hj-^!L.,r-L^10lro5-67 -9 z | +- uLLrew rly lPrrsr 200 < 200 U 

55-Bs-0 Benzoic Acld 2,OOO 2,OOO U 

111-91-1 bis (2 -Chloroethoxy) Methane 200 < 200 U 
ni ^Lr ^*^^.^fOl 990 < 990 U 

L20 -82 -L 1 . ). .4 -Tri chl orobenzene 200 < 200 U 

9r-20 -3 \T:nhf h:l onc 200 < 200 U 

1_06-47 -B 4 -Chloroanil-i-ne 990 < 990 U 

B7- 5B-3 HexachlorobuLadiene 200 < 200 U 

59-50-7 4 -Chloro- 3 -methylphenol- 990 < 990 U 

r20 - 83 -2 z , a- uLw\tLvr u[,rrgl. 

L..l F L lz - lvleEnytnapnc U 
't7 -41 -4 Hcya r-h I orocwr- I ooentadiene 990 < 990 U 

88-O5-2 2, 4, 6-Trichforophenol 990 < 990 U 

9r-57 -6 '^ - ^L nar- ene 200 < 200 

a 1 tr T-i^la]^r^Dhenof 990 < 990 U95-95-4 
9a - 58 -'7 ? -r-hI nrnn:nhtha l-ene 200 < 200 U 

B8-'74-4 2 -Nitroaniline 990 < 990 U 

IJI._II_J Dimethyl-phthalate 200 < 200 TT 

208-96-B Acenaphthylene 2D0 < 200 U 

990 < 99099-09-2 3 -Nitroaniline U 
I aon:nh I hane 200 < 20083-32-9 IT 

51-28-s u ! vFrrvrf\ 2,000 2 ,0001-ninit-rnnhenr;] U 
" a-NTi trnnheno-l 990 < 990 ULOO - 02 -'7 

1,32-64-9 Dibenzofuran 200 < 200 U 

605-20 -2 ? A-ninifro'l-nlrr4pg 990 < 990 U 

LZr-La-4 a ) .4-D i ni trotol uene 990 < 990 U 

84- 66-2 Diethylphthalate 200 < 200 TI 

7 005 -72 -3 4 - Chlorophenyl - phenYlether 200 < 200 U 

86 -73 -1 Fluorene 200 < 200 U 
U100- 01 - 5 4 -Nitroanil-ine 990 < 990 

FORM I 
####: ###=#
 



Als8fi:*@
INCORPORATEDORGANICS ANALYSIS DATA SHEET 

Semivolatiles by Sw8270D Gc/t"ls Sample ID: EW09-CHN-H-ConP03 
Page 2 of 2 DILU:TION 

n .- D 6n^rl- I\T^ . QC52-Windward Environmencal, LLCr\uyv!vvLab Sample ID: QC62F 
LTMS ID: 09-3l-492	 Drnical- - EW RI/FS-Chinook Sampling 
Matrix: Tissue	 0B-08-09-41 
Date Analyzed. oL/o6/ 10 16:53 

CAS Number 

534 -52 -L 
B5-30-6 
101-55-3 
LIB-74-1, 
B7-86-5 
8s-01-8 
86--74-B 
r20-12-'/ 
84-74-2 
206 -44- O 

129-00-0 
B5-68-7 
91--94-l 
s6-55-3 
L77 -81--'7 
2LB-Oa-9 
L]_7 -84-0 
205 - 99 -2 
207 - OA- 9 

50-32-B 
193-39-5 
53-70-3 
r9a-24-2 
62 -53 -3 
62-75-9 
90-1,2-O 

d5 -Nitrobenzene 
d14 -p-Terphenyl 
ct5 - Pnenol. 

Analyte	 RL 

4 , 6 - Dini tro- 2 -Methylphenol 2, OOO 

N-Ni trosodiphenyl amine 200 
4 - Bromophenyl -phenylether 200 
Hexachlorobenzene 200 
Pentachl-orophenol 990 
Phenanthrene 200 
Carbazole 200 
Anthracene 200 
Di -n - Rrrf wl nhl-ha l.aLe 200 
Fluoranthene 200 
Pyrene 200 
BuLylbenzylphthalate 200 
? ? ' -ni chl nrnlrenzidine 990 
Benzo (a) anthracene 200 
bis ( 2 - Ethylhexyl ) phthalate 200 
Chrysene 200 
ni -n-ocl_vl nhfhalate 200 
Benzo (b) fluoranthene 200 
Benzo (k) fluoranthene 200 
Danzn/:\nrrrono	 200 
Indeno (I,2 ,3 -cd) pyrene 200 
Dibenz (a, h) anthracene 200 
tranzn{o h i }ncrrzlene	 200\atL"L/Ye!J 

Anil ine 200 
N-Ni t rosodimethyl amine 990 
1 -Methylnaphthalene 200 

Reported in pg/kg (ppb) 

Semiwolatile Surrogate Recovery 

19.22 2-Fluorobiphenyl 

Result 

< 	2, 000 U 
< 200 U 

< 200 U 
< 200 U 
< 990 U 
< 200 U 
< 200 U 
< 200 U 
< 200 U 
< 200 TI 

< 200 U 
< 200 U 
< 990 U 
< 200 U 
< 200 U 
< 200 U 
< 200 U 
< 200 U 
< 200 U 

< 200 U 
< 200 U 
< 200 U 
< 200 U 
< 200 U 
< 990 U 
< 200 U 

88.42 

2 ,4,6-Tr|bromoPhenol LLZ6 d4-2-Chlorophenol- 69.32 

BO. BZ d4-1,2-Di-chlorobenzene'72.O2 
88.32' 2-Fluorophenol 66.72 

FORM I 

http:d4-1,2-Di-chlorobenzene'72.O2


ArsbHsir@ 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by Sw8270D cClMS Sample fD: EW09-CHN-W-Conp01
Page I of 2 SAMPLE 

Lab Sample ID: QF82A QC Report No: QF82-[,lindward Environmental, LLC 
LIMS ID: 10-1035 Project: EW RIlFS Chinook Sampling
Matrix: Tissue 08-08-09-41 
DaEa Release Authorized: Date Sampled: 06/1r/09
Reported I oI/26/1,o Date Received: 06/Il/09 

Date Extracted: 0L/20/70 Sample Amount: 15-1 g-as-rec
Date Analyzed: oI/22/ 10 17:18 Final Extract Vol-ume: 0.5 mL 
Instrument/Analyst : N't4 / JZ Dilution Factor: 3.00 
GPC Cleanup: Yes Percent Moisture: NA 

CAS Number Analyte Rt Result 

roB-95 -2 Phenol- 100 < 100 U 
1,L1,-44-4 Bis- (2-Chloroethyl) Ether 100 < 100 U 
95-57-B - (-h l aranhonn i 100 < 100 U 
54r-73 -7 

" 
1 , 3 -Dichforobenzene 100 < 100 U 

106 -46 -'7 1 4 -ni r-hl ornlren2gng 100 < 100 U 
100-51-5 Pan zrz l A'l nnhn] 500 < 500 IT 

'"--'J 

95-50-1 1, 2 -Dichlorobenzene 100 < 100 U
 
95-48-7 ? -Maf l-rrrl nhannl 100 < 100 U
 
108-50-1 2, 2' -Oxybis ( 1 -Chloropropane) 100 < 100 U
 
LO6-44-5 4 -Methylphenol 100 < 100 U
 
62r- 54 -7 N-Ni troso- Di -N- Propylamine 500 < 500 U
 
67 -72-1_ Hexachloroethane 100 < 100 U
 
98-95-3 Nitrobenzene 100 < 100
 
7B-59-L T cnnharnna 100 < 100 U
 
BB-75-5 500 < 500 U
? -lrTi f rnnhannl 

105-67-9 2.4-ni methwl nhcnol 100 < 100 U
 
55-85-0 Benzoic Acid 1, 000 1,000 U
 
111- 91- 1 bis (2-Chloroethoxy) Methane 100 < 100 U
 

r20 - 83 -2 2 , a-Dl-chl-orophenol 500 < 500 U
 
120-82-r 1 . ) . 4-Tri r-hl nrnbenzene 100 < 100 U
 
91,-20 -3 Naphrhalene 100 < 100 U
 
LO6 -47 -B 4-Chloroaniline 500 < 500 U
 
B7-58-3 Hexachforobutadi ene 100 < 100 U
 
59 -50 -7 4 -f-hl nrn- ? -moFhrr-l nl-rana'l 500 < 500 U
 
9I-57 -5 2 -MethylnaphLhalene 100 < 100 U
 
77 -47 -4 Hexachl- orocyc lopentadiene 500 < 500 U
 
88- 06 -2 ? 4 6 -Trichlnrnnhenof 500 < 500 U
 
95-95-4 ). . 4 . \ -Tri r-hl oronhenof 500 < 500 U
 
97 - 58 -'7 2 -Chloronaphthalene 100 < 100 U
 
88-74-4 2 -Ni troani f ine 500 < 500 U
 
131-11-3 Di-methylphthaf ate 100 < 100 U
 
208-95-8 Acenaphthylene 100 < 100 U
 
99 -O9 -2 3 -Ni troani I ine 500 < 500 U
 
83-32-9 Acenaphthene 100 < 100 U
 
51-28 -5 2 , 4 -Dinitrophenol 1, 000 1, 000 U
 
roo - 02-7 4 -IrTi l- rnnhann l 500 < 500 U
 
1,32-54-9 Dibenzofuran 100 < 100
 TT 

tl606-20 -2 2 , 6 - Dini trotol-uene s00 < 500 
1,2L - \4 -2 ) 4-n; ni I roFol rene 500 < 500 U
 
84- 56 -2 Diethylphthalate 100 < 100 U
 
7 005 -72 -3 4 - Chlorophenyl - phenylether 100 < 100 U
 
86-'t3 -'7 Fluorene 100 < 100 U
 
100-01-5 4 -Nitroani 1i-ne 500 < 500 U
 
534-52-r 4, 5 - Dinj- t ro- 2 -Methylphenol 1, 000 1, 000 U
 

FORM I 

#tr#;-J'#A##*H
 



AXsbHSrb@ 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by Sw8270D GCIMS Sample ID: EW09-CHN-W-ConP01 
Page 2 of 2 SAMPLE 

Lab Sample ID: QFB2A QC Report No: QFB2-Windward Environmental, LLC 
.LIMS ID: 10-1035 Drn-i oal- EW Rr/FS Chinook Sampling 

Matrix: Tissue 08-08 -09-4L 
Date Anallzed: oL/22/ 10 17:18 

CAS Nunber Analyce RL Result 

tJb-JU-O N-Nj. Lros odiphenylamine 100 <100u 
101- 55 - 3 4 - Bromophenyl -phenyl e ther 100 <100u 
rrq-74-). Hexachlorobenzene 100 < 100 u 
aJ /-oo-f, Pentachl-orophenol 500 < 500 u 
85-01-8 Phenanthrene 100 <100u 
86 -'7 4-a Carbazole 100 <100u 
IZU- lZ- t Anthracene 100 < 100 u 
84-74-2 f) i -n -Rrrl-rrl nht- h.a late 100 <100u 
206-44 - O Ffuoranthene 100 <100u 
129-00-0 Pyrene 100 < 100 u 
b5-od- / ButylbenzylphthaJ-ate 100 <100u 
9r-94-r ? ? ' -ni r-hl c,rol-renzidine 500 <500u 
55-55-3 Benzo (a) anthracene 100 <100u 
]L7 -BL-7 bis ( 2 - Ethylhexyl ) phthalate 100 <100u 
2r8 - Or- 9 /-hrrrcana 100 <100u 
1t-7 -84-O Di -n -ocf rrl nhrhaf ate 100 <100u 
205 -99 -2 Benzo (b) fluoranthene 100 <100u 
207 -oB-9 Benzo (k) fluoranthene 100 < 100 u 
50-32-8 F.anzn la ) n\rrana 100 <100u 
193-39-s Indeno (f,2,3 -cd) pyrene 100 <100u 
53-70-3 Dibenz (a, h) anthracene 100 <100u 
197 -24-2 Benzo (S, h, i) perylene 100 <100u 
6Z-55-J Ani-1i-ne 100 < 100 u 
6Z- t)-> N -Ni t rosodime thyl amine 500 < 500 u 
90-L2-O 1 -Methylnaphthalene 100 <100u 

Reported tn Ug/kg (ppb) 

Semiwol-atsiIe Surrogate Recovery 

d5 -Nitrobenzene 54.22 2 - Fluorobiphenyl 62 .02
 
d14 -p-Terphenyl 63.22 d4 - 1 ,2 - Dichlorobenzene 54 .42
 
d5 -Phenol 53.32 2 - Fluorophenol 52.'72
 
2, 4, 5-TribromophenoJ- 75 .82 d4-2-Chlorophenof 53.0%
 

FORM I 

"#E:-#p r #frr#F# 



Arsbfi$b@ 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Sernivolatsiles by Sw8270D G!/MS Sample ID: EWO9-CHN-W-ComP02 
Paqe L of 2 SA.MPLE 

Lab Sample fD: QC52B n. 	 ponort- N-- OC62-Windward Envi-ronmental, LLCr\eyv! 

LIMS ]D: 09-31488 
vv 

Project : EW RI/FS-Chinook Samplj-ng 
Matrix: Tissue 08-08-09-41 
Data Release Authori-zed : Date Sampl-ed: 05/Il/09 
Report ed : 07 / O'7 / 10 Date Received: 06/LI/09 

Date Extracted : 12 /28 / 09	 Sample Amount: 24 . f 9-dD-rsu 
DaLe Anal\zed: 07/05/L0 1B:37 Finaf Extract Vol-ume: 1. 0mL 
f nstrument,/Analyst : NT4/JZ	 Dilution FacLor: 3. 00 
GPC Cleanup: 	Yes Percent Moisture: NA 

Lipids: 1. 7B 	% 

CAS Number	 Analyte RL Result 

ro8 -95 -2 Phenol- 1,20 < )_20 U 
rLl,- 44 - 4 Bis- (2 -Chforoethyl) Ether ]-20 < 1,20 U 

1-.']:'l nrnnl-ronnl	 420 < r20 U 
54]-'7 3 -t	 1 1-niehlnrohenzene ]-20 < a20 U 

1 l-niahlnrnhenzene 720 < 1-20 U 

95-57-B	 z srrtv!vy 

706 -46 -7 
100-51-6 Benzyl Alcohol 620 < 620 U 

95-50-1	 1 ? -ni ch1 nrnhcn2gpg l-20 < r20 U 
95-48 -1	 , -Mar'l-rrrl nl-rannl 120 < r20 U 
108-60-1	 2, 2' -oxybis ( 1 -Chloropropane ) L20 < r20 U 

/ nt^tsL..1-L^-^l106-44-5 t _l"lcLrry rPrrstlur l-20 < 120 U 
621- 64 -1 N-Ni troso- Di -N - Propylamine 620 < 620 U 
o I - | z- L Hexachl-oroethane 1,20 < a20 U 
9B-95-3 Nitrobenzene a20 < 120 U 
7B-59-t	 T cnnhnrnnc 1,20 < 1,20 U 

, -r\Ti I ranhonnl 620 < 6ZV UBB-7s-5 
hj-^!L-,.*-^1OIro5-6'7-9 zra-uLt\tYLrryfPlrgI L20 < r20 U 

65-85-0 Benzoi-c Acid r ,200 L ,200 U 
111- - 91- I bis (2 -Chloroethoxy) Methane 120 < L20 U 

r20 - 83 -2 2 4 -n; r-h loronhenol 620 < 620 U 

120-82-1 1 .2 .4 -Tri chl orobenzene l-20 < r20 U 

91-20-3 \l:nl.rl- h:'l ana 1,20 < L20 U 
106-4'7 -B 4 - Chloroani l- ine 620 < 620 U 
B7-58-3 Hexachlorobutadiene ]_20 < 120 U 
59-50-7 4 -Chl-oro- 3 -methylphenol 620 < 620 U 
9L-57 -6 2 -Methylnaphthafene 1,20 < L20 U 
7'7 -47 -4 Hexachlorocyc I opentadi ene ozv < 620 U 
BB-05-2 2, 4, 5-Trichlorophenol 520 < 620 U 

95-95-4 2. . 4, \-Tri chl oroohenol- ozu < 620 U 
9r-58 -1 ? - r'h I nrnn:nht h: l_ene 120 < L20 U 

8B-'1 4-4 2 -Nitroani I ine 620 < 620 U 
131- 11- 3 Dimethylphthalate t20 < 7-20 u 
208 -95 -B AcenaphthyJ-ene 120 < 1-20 U 
99-09-2 3 -Nitroaniline 520 < 620 U 

Ananrnh|-honp	 l-20 < L20 U83 -32 -9 
ni F-^-L^-^fIs1-28-5 z, a-uLLLL -j u!uPrrgrrL r ,200 L ,200 U 

roo - 02 -7 4 -Ni-trophenol 620 < 620 U 

r32-54-9 Dibenzofuran 1,20 < L20 U 

606-20-2 2 , 6 -Dinitrotoluene ozu < 620 U 
a2I-74-2 2 , 4 -DiniLrotol-uene 620 < 620 U 

84-66-2 DieLhylphthalate L20 < 1-20 IT 

7 005-'72-3 4 - Chlorophenyl -phenylether I2U < IZU U 
86 -73 -7 Fluorene a20 < L20 U 
100-01-6 4 -Nitroanifine 620 < 620 U 

FORM I 
- !.-- --+" -E -i E aF= a+ -+ + !:. 



AIs:fiS*@ 
ORGANICS ANATYSIS DATA SIIEET INCORPORATED 
Semivolatiles by sw8270D GclMS Sample fD: EW09-CHN-W-ConP02 
Page 2 of 2 SAMPLE 

Lab Sample ID: QC62B QC Report No: QC62-Windward Environmental, LLC 
LIMS ID:09-31488 Drn.i ant- - EW RI/FS-Chinook Sampling! ! vJ vv e . 

Matrix: Tissue 08-08 -o9-4), 
Date Analyzed ol/05/ 10 18:37 

CAS Number Analyte RL Resu1t 

534-52-r 4, 6 -DiniLro- 2 -MeEhylphenol t,2oo < r,200 U 
85-30-6 N -Ni t rosodi-phenylamine ]-20 < 120 U 
101- 55 - 3 4 - Bromophenyl - phenylether LZV < !20 U 
118-74-1 Hexachlorobenzene 120 < r20 U 
87 -86-5 Pentachlorophenol ozu < 620 U 
85-01-8 Phenanthrene 1,20 < 1,20 U 

86-74-B Carbazofe LZU < 7-20 U 

L20-72--7 Anthracene 1,20 < 1,20 U 
84 -7 4-2 Di -n-ButylphLhalate L20 < r20 U 
206-44-0 Fluoranthene L20 < r20 U 
129-00-0 Pyrene l-20 < r20 U 

85 -68 -'7 Butylbenzylphthalate L20 < 720 U 
9r-94 -r 1 1 I -nichlnrnhcnzidine 620 < 620 U 
55-55-3 Benzo (a) anthracene 720 < L20 U 
1,L7 -8L-7 l-ri c / I -trt hrrl hcvrzl .| nhl-hal a1- a 120 < r20 U 
2rB - Or- 9 Chrysene 1,20 < 1,20 U 
1_r7-84-0 ni -n - oct. rr-l nht-ha|4lg 120 < 1,20 U 
205 - 99 -2 Benzo (b) fluoranthene L20 < L20 U 
20'7-08-9 Benzo (k) fluoranEhene L20 < 1,20 U 
50-32-B Ronznii)h\rrana 120 < L20 U 
193 -39 - 5 Indeno (1- ,2 ,3 - cd) pyrene L20 < 1,20 U 
53-70-3 Dilrenz /: h) anthracene L20 < r20 U 

L9t-24-2 \Jrr:t+ty'LI 120 < ]-20P,cnzn 1o h 'i ) ncrrrf g11g U 

62 -53 -3 Ani 1 ine < )_20 U 
62-75-9 N - Ni t rosodime thyl amine 620 < 620 U 

90 -r2-o 1 - It4ethylnaphthal ene ]-20 < r20 U 

Reported in pg/kg (ppb) 

Semivolatile Surrogate Recovery 

d5 -Nitrobenzene 82 -32 2 - Fluorobiphenyl 9r.22
 
d14 -p-Terphenyl 64.32 d4 - ! ,2 -Dichlorobenzene 7'7 . BZ
 

d5 - Phenol 99.22 2 -Fluorophenol 77.92
 
'79 -522 , 4 , 5 -TrtbromophenoJ, L02z d4-2-Chl-orophenol 

FORM :[ 

http:Fluorophenol77.92


ORGANICS A.I.TALYSIS DATA SIIEET 
Semivolatiles by SW8270D GCIMS 
Paqe 1 of 2 

Als:fiStb@ 
!NCORPORATED 

Sa.rrple ID: Ewo9-CHN-W-Compo3 
SAMPLE 

Lab Sample fD: QC62C QC Report No: QC52-Windward Enwironmentaf, LLC 
LIMS ID: 09-31489 Project : EW RI/FS-Chinook Samplj-ng 
Matrix: Tissue 0B-08-09-41 
Data Release Authori-zed: Date Sampled: 06/1I/09 ffi
Reported : Ol/ 01 / 1'o Date Received: 06/II/09 

1A A a-:c-ra-Date Extracted : 12/28/09 Sample Amount 4v.v 

Date Analyzed: OL/05/1,0 19:10 Final Extract Vol-ume 1.0 mL
J 

Instrument/Analyst : N'14 / Jz Dil-ution Factor 3.00 
GPC Cleanup: Yes Percent Moisture NA 

Lipids 1.44 z 

CAS Number Analyte RL ResuIt 

LOg - 95 -2 
Lt I- 44-4 
95-57 -B 
54r-13 -1 

PhenoI 
eis- (2 -Chloroethyl) 
2 -Chlorophenol
1 ? -ni chl nrnl'rcnzene 

Ether 
150 
150 
150 
150 

< 150 
< 150 
< 150 
< 150 

U 
U 
U 
U 

L06 -46 -'7 1 4-nichlnrnl-rcn2gng 150 < 150 U 

100-51-5 
95-50-1 

Benzyl Alcohol 
1 2-r:richlnrnhcnzene 

750 
150 

< 750 
< 150 

U 
U 

95 -48 -7 ? -MoFhrr'l nhannl 150 < 150 U 

108-60-1 
ro6 - 44 -5 
62L- 54 -'7 
67 -72 -L 

2, 2' -oxybis ( 1 -Chloropropane) 
4 -Mcf hrzl nhennl 
N -Ni troso-Dl -N- Propylamine 
Hexachloroethane 

150 
150 
750 
150 

< 150 
< 150 
< -/50 
< 150 

U 
U 
U 
U 

9B-95-3 Nitrobenzene 150 < 150 U 
't8-59-1, T <anharnnc 150 < 150 U 

8B-75-5 , -\Ti I rnnlrannl '750 < 750 U 

ro5-67 -9 
65-85-0 
111- 91- 1 

2, 4 -Dimethylphenol
Benzoic Acid 
bis (2-Chloroethoxy) Methane 

150 
1,500 

150 

< 150 
1, 500 
< 150 

U 
U 
U 

LZU-63-Z 
120 -82 -1 
91, -20 -3 
106-47 -B 

2 , 4 -DtchJ-orophenol 
1 . A 4-: ^Ll^-^LL, Z | 4 - r r rcrtr(Jr(JDenzene 
hT: nl-r I h: I on a 

4 - Chl-oroaniL ine 

750 
150 
150 
750 

< 750 
< 150 
< 150 
< '750 

U 
U 
U 
U 

B7-68-3 Hexachl-orobutadiene 150 < 150 U 

59-50-7 
9r-57 -6 
7'7 -47 -4 
88-05 -2 
95-95-4 
9r-58-7 
88-'7 4 -4 

4 - Chloro- 3 -methylphenol
2 -Methylnaphthalene
Hexachl orocyc 1 opent ad j- ene 
2, 4, 6-Trichlorophenol 
2 ,4 ,5 -Trichforophenol 
2 -Chl-oronaphthalene 
2 -Nitroaniline 

750 
150 

750 
750 
150 
750 

< 750 
< 150 
< 750 
< 750 
< 750 
< 150 
< 750 

U 
U 
U 
U 
TT 

U 
U 

131-11-3 
208 -95 -8 
99 -09 -2 

Dimethylphthafate 
Acenaphthylene 
3 -Ni troaniline 

150 
150 
750 

< 150 
< 150 
< 750 

U 
U 
U 

83-32-9 
51-28-5 
roo-02-7 

Acenaphthene 
2 , 4-Dinitrophenoi
a - NTi t rnnhcnnl 

150 
1,500 

750 

< 150 
1,500 
< 750 

U 
U 
U 

L32-54-9 Dibenzofuran 150 < 150 U 

606 -20 -2 
r2L-L4-2 
84-66-2 
7 005-'t2-3 
85-73-7 

2, 5-Di-nitrotofuene 
2, 4 -Dinitrotol-uene 
Diethylphthalate 
4 - Chlorophenyl - phenylether 
Fl-uorene 

150 
750 
150 
150 
150 

< 750 
< 750 
< 150 
< 150 
< 150 

U 
U 

U 
U 

100-01-6 4 -NiLroanil- ine 750 <'750 U 

FORM I 
###H; ###€F



Arsbfis*@ 
ORGANICS AI{ATYSIS DATA SHEET INCORPORATED 
Semivolatiles by Sw8270D GclMS Sarrple ID: EW09-CHN-W-Comp03 
Paqe 2 0t z SAMPLE 

Lab Sample ID: QC62C QC ReporE No: QC62-Windward Environmenta], 
LIMS fD: 09-31489 Drn-i onf . EW RI/FS-Chinook Sampling 
Matrix: Tissue 08-08 -09-4r 
Date Ana]lzed: 01/ 05 /ro 19 : 10 

CAS Nudber Analyte RL Result 

TT534-s2 -t 4, 5 -Dinitro-2 -Methylphenol T, 500 < 1, 500 
85-30-5 N- Ni trosodiphenylami ne 150 < 150 U 

101-55-3 4 - Bromophenyl - phenyl ether 150 < 150 U 

1,rB-74-r Hexachlorobenzene 150 < 150 U 

B7-85-5 Pentachlorophenol 750 < 750 U 

85-01-B PhenanLhrene 150 < 150 U 

86 -7 4-8 Carbazole 150 < 150 U 

r20 -t2 -7 Anthracene 150 < 150 U 

84 -'7 4 -2 Di -n-Butylphthalate 150 < 150 U 
206-44-0 Fluoranthene 150 < 150 U 
L29 - 00 -O Pyrene 150 < 150 U 

85 - 68 -'/ ButyJ-benzylphthal at e 150 < 150 U 

9r-94-r ? ? ' -Di r-hl r:rnhenzidine 750 < 750 U 

56-55-3 Benzo (a) anLhracene 150 < 150 U 

LL1 -Br-1 bis ( 2 -Ethylhexyl ) phthalate 150 < 150 U 
218 - 01- 9 Chrysene 150 < 150 U 

ni n^F-.rLL7 -84-O uI-11-vuLyf- --*L.llate 150 < 150 UPrrLrrc 

205 - 99 -2 Benzo (b) ffuoranthene 150 < 150 U 

20'7 -OB-9 Benzo (k) fluoranthene 150 < 150 U 

50-32-B 150 < 150 UPanz^laln\/rana 

193-39-5 Indeno (1,,2 ,3 -cd) pyrene 150 < 150 U 

53-70-3 Dlbenz (a, h) anthracene 150 < 150 U 

)-9L -24 -2 Benzo (9, h, i) perylene 150 < 150 U 

62-53-3 Aniline 150 < 150 U 

62-75-9 N- Ni t rosodimet.hyl amine 750 < 750 U 

90-12-0 1 -Methylnaphthalene 150 < 150 U 

Reported in pg/kg (ppb) 

Semiwolatile Surrogate Recovery 

-79 .42d5 -Ni trobenzene 2 - Fluorobiphenyl 91-.22 
d14 -p-Terphenyl- oo-26 d4 - I, 2 -Dichlorobenzene 72.22 

94.I2 zt-Fl"nrnnhannlr fuv!vy 74.92c15 - Pnenor 
'7'7 .622 ,4,6 -Tribromophenol L0'7Z d4 -2 -Chlorophenol 

LLC 

FORM I 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Anchor Environmental Service Request: K1000029 
Project: EW RI/FS Chinook Sampling Date Collected: 06/10/2009 
Sample Matrix: Animal tissue Date Received: 09/18/2009 

Polynuclear Aromatic Hydrocarbons 

Sample Name: EW09-CHN-SC-Comp-01 Units: ug/Kg 
Lab Code: K1000029-001 Basis: Wet 

Extraction Method: EPA 3541 Level: Low 
Analysis Method: 8270C SIM 

Dilution Date Date Extraction 

Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note 

Naphthalene 6.9 J 16 0.26 1 02/02/10 02/05/10 KWG1000922
2-Methylnaphthalene 3.9 J 16 0.20 1 02/02/10 02/05/10 KWG1000922 
1-Methylnaphthalene 3.5 J 16 0.22 1 02/02/10 02/05/10 KWG1000922 

C2-Naphthalenes ND U 16 16 1 02/02/10 02/05/10 KWG1000922 
C3-Naphthalenes ND U 16 16 1 02/02/10 02/05/10 KWG1000922 
C4-Naphthalenes ND U 16 16 1 02/02/10 02/05/10 KWG1000922 

Biphenyl 3.1 J 16 0.39 1 02/02/10 02/05/10 KWG1000922 
Acenaphthylene 1.2 J 16 0.16 1 02/02/10 02/05/10 KWG1000922 
Dibenzofuran 12 J 16 0.36 1 02/02/10 02/05/10 KWG1000922 

Acenaphthene 16 J 16 0.17 1 02/02/10 02/05/10 KWG1000922 
Fluorene 18 16 0.31 1 02/02/10 02/05/10 KWG1000922 
C1-Fluorenes ND U 16 16 1 02/02/10 02/05/10 KWG1000922 

C2-Fluorenes ND U 16 16 1 02/02/10 02/05/10 KWG1000922 
C3-Fluorenes 17 16 16 1 02/02/10 02/05/10 KWG1000922 
Dibenzothiophene 9.4 J 16 0.20 1 02/02/10 02/05/10 KWG1000922 

C1-Dibenzothiophenes ND U 16 16 1 02/02/10 02/05/10 KWG1000922 
C2-Dibenzothiophenes ND U 16 16 1 02/02/10 02/05/10 KWG1000922 
C3-Dibenzothiophenes ND U 16 16 1 02/02/10 02/05/10 KWG1000922 

Phenanthrene 200 16 1.1 1 02/02/10 02/05/10 KWG1000922 
Anthracene 15 J 16 0.61 1 02/02/10 02/05/10 KWG1000922 
C1-Phenanthrenes/Anthracenes 86 16 16 1 02/02/10 02/05/10 KWG1000922 

C2-Phenanthrenes/Anthracenes 38 16 16 1 02/02/10 02/05/10 KWG1000922 
C3-Phenanthrenes/Anthracenes 31 16 16 1 02/02/10 02/05/10 KWG1000922 
C4-Phenanthrenes/Anthracenes ND U 16 16 1 02/02/10 02/05/10 KWG1000922 

Fluoranthene 230 16 0.48 1 02/02/10 02/05/10 KWG1000922 
Pyrene 120 16 0.39 1 02/02/10 02/05/10 KWG1000922 
C1-Fluoranthenes/Pyrenes 62 16 16 1 02/02/10 02/05/10 KWG1000922 

Benz(a)anthracene 33 16 0.52 1 02/02/10 02/05/10 KWG1000922 
Chrysene 77 16 0.64 1 02/02/10 02/05/10 KWG1000922 
C1-Chrysenes 27 16 16 1 02/02/10 02/05/10 KWG1000922 

C2-Chrysenes 27 16 16 1 02/02/10 02/05/10 KWG1000922 
C3-Chrysenes ND U 16 16 1 02/02/10 02/05/10 KWG1000922 
C4-Chrysenes ND U 16 16 1 02/02/10 02/05/10 KWG1000922 

Benzo(b)fluoranthene 39 16 0.45 1 02/02/10 02/05/10 KWG1000922 

Comments: 

Printed: 02/11/2010 16:12:57 Form 1A - Organic Page 1 of 2 
u:\Stealth\Crystal.rpt\Form1mNew.rpt Merged SuperSet Reference: RR110819 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Anchor Environmental Service Request: K1000029 
Project: EW RI/FS Chinook Sampling Date Collected: 06/10/2009 
Sample Matrix: Animal tissue Date Received: 09/18/2009 

Polynuclear Aromatic Hydrocarbons 

Sample Name: EW09-CHN-SC-Comp-01 Units: ug/Kg 
Lab Code: K1000029-001 Basis: Wet 

Extraction Method: EPA 3541 Level: Low 
Analysis Method: 8270C SIM 

Note 

Extraction 

Lot 

Date 

Analyzed 

Date 

Extracted 

Dilution 

FactorMDLMRLQResultAnalyte Name 

16 02/02/101 KWG100092202/05/100.30J13Benzo(k)fluoranthene 
Benzo(e)pyrene 19 16 0.19 1 02/02/10 02/05/10 KWG1000922 

Benzo(a)pyrene 9.8 J 16 0.20 1 02/02/10 02/05/10 KWG1000922 
Perylene 2.4 J 16 0.26 1 02/02/10 02/05/10 KWG1000922 
Indeno(1,2,3-cd)pyrene 10 J 16 0.32 1 02/02/10 02/05/10 KWG1000922 

Dibenz(a,h)anthracene 1.8 J 16 0.15 1 02/02/10 02/05/10 KWG1000922
 

Benzo(g,h,i)perylene 7.7 J 16 0.19 1 02/02/10 02/05/10 KWG1000922
 

Control Date 

Surrogate Name %Rec Limits Note
Analyzed 

82 38-112 AcceptableFluorene-d10 02/05/10 
Fluoranthene-d10 78 44-121 02/05/10 Acceptable
 
Terphenyl-d14 76 48-134 02/05/10 Acceptable
 

Comments: 

Printed: 02/11/2010 16:12:57 Form 1A - Organic Page 2 of 2 
u:\Stealth\Crystal.rpt\Form1mNew.rpt Merged SuperSet Reference: RR110819 
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Juvenile Chinook Salmon Data Report East Waterway Operable Unit 
Port  o f  Seatt le  2010 



ORGANICS AI{ALYSIS DATA SIIEET 
PCB by GCIECD Method Sw8082 
Page 1 of 1 

Lab Sample ID: QC62D 
LIMS rD: 09-31490 
Matrix: Tissue 
DaEa Release Authorized: ffiReported: Oa/04/lo 

AIS"fiS*@ 
INCORPORATED 

Sample ID : EW09 -CgN-II-Coutp01 
SAMPI,E 

QC Report. No: QC62-windward Enwironmental, LLC 
Proj ect : Ew Rf/Fs-Chinook Sampling

08-08-09-41 
Date Sampled: 06/LL/09

Date Received: 06/lL/09 

Date ExEracted: L2/26/A9 Sample Amount:. 25.0 g-as-rec 
Datse Analyzed: 12/31,/09 21 238 Final Extract Volume: 1.0 mL 
f nstrument/Analyst : ECDT/JGR DiLution Factor: 5.00 
GPC Cleanup: No Silica Gel: No 
Sulfur Cleanup: No 
Acid Cleanup: Yes Percent Moisture: NA 
Florisil Cleanup: No 

CAS Nunber Arralyte RL Result 

L2674-tL-2 Aroclor 1015 4.0 4.0 U 
53469-2L-9 Aroc]-or L242 4.0 4.O U 

L2672-29 - 6 Aroclor 1248 4.0 19 
11097 -69-L Aroclor 1254 4.0 2L 
11096-82-5 Aroclor 1250 4.O 10 
11104 -28-2 Arocl-or I22L 4.0 AA U 

11141-16-5 Aroclor L232 4-O 4.O U 

5 tJ24-25-5 Arocl-or A262 4.O 4.O U 

rLLOO-44-4 Aroclor 1268 4 -O 4.O U 

Reported in pg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 83 .42 
TeErachloromeL axyf ene 92.s2 

FORM I 
jts+:-tu+:- Fi . -FE,furry,R €:6a*F{#*d . E+#ffiHF#5*e 



fix3rfis*@ 
ORGAI{TCS AIIAIJYSIS DATA SHEET INCORPORATED 

PCB by GC/E@ Method sw8082 Sample ID: EW09-CHN-H-ConP02 
Page 1 of 1 SAMPI,E 

Lab Samp1e ID: QC62F, Report No: QC62-windward Environmental, LLC 

LIMS ID:09-31491- Proj ect : Ew RI/FS-Chinook Sampling 
MaErix: Tissue h) 08-08 -09-41 
Data Release Authorized: fi/ Date Sampled: 06/tL/09 
Reported: ot/04/lo Date Received: 06/LL/09 

Date Extracted: 12/26/09 Sample Amount: 25.1 g-as-rec 
Date Analyzed: L2/3L/09 22zoL Fina1 Extract Vol-ume: 1- . 0 rn], 

Instrument/Analyst : ECDTIJGR Dilution Factor: 5.00 
GPC Cleanup: No Silica Ge]: No 
Sulfur Cleanup: No 
Acid Cleanup: Yes Percent Moisture: NA 

Florisil Cleanup: No 

CAS Number Anal-yte RL Result 

12674-AL-2 
53469-2L-9 
L2672-29 - 6 

LL097 -69-L 
11096-82 -5 
tLlo4-28-2 
l_l_141-15 - 5 
37324-23-5 
11100-14-4 

Arocl-or 101-5 
Aroc]:.or 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Arocl-or L221
Aroclor 1232 
Arocl-or 7,262 
Aroclor l-258 

4.O 
4.O 
4.O 
4.0 
4.O 
4.O 
4-O 
4.O 
4.O 

4.O 
4.0 

2L 
2L 

9.5 
4.O 
4.0 
4.0 
4.O 

U 
U 

U 
u 
U 
U 

Reported in pg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl
Tetrachf orome taxyl- ene 

82 -42 
toSz 

FORM I 
!+ft+fl - i+FEF*J'AF€ 



AT3bfi:A@ 
INCORPORATEDORGATiIICS AIIALYSIS DATA SHEET 

PCB by GclEcD Method sw8082 garnFle fD: EWO9-CIIN-II-CouIP03 

Page 1 of 1 SAITIPLE 

Lab Sample fD; QC62F Report No: QC62-Windward Environmental, LLC 

LIMS ID= O9-3L492 Proj ect : EW RI/FS-Chinook SamPling 
Matrix: Tissue 08-08-09-4L 
Data Release Authorized: Date Sampled: 05/11-/ 09 
Reported: oL/04/lO Date Received: 06/L1'/09 

25.6 g-as-recDate Extracted: 12/26/09 Sample AmounL: 
Dare Analyzed| L2/3L/09 22225 Final Extract Volume: L.0 mL 

InsLrument/Ana1yst : ECDT/JGR Dilution Factor: 5.00 
GPC CleanuP: No Silica Gel: No 

Sulfur Cleanup: No 
Acid Cleanup: Yes Percent Moisture: NA 

Florisil Cleanup: No 

CAS Nruiber Analyte Result 

t2574-LL-2 
53469-2L-9 
L2672-29-6 
LLO97 -69-l 
11096-82-5 
tLlo4-28-2 
11141_-15-5 
37324-23-s 
11100- 14 -4 

Aroc]or 1016 
p.rocLor 7-242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1250 
ArocLor L22L 
ArocLor 1232 
Arocl-or L262 
Aroclor 1258 

3-9 
3.9 
3.9 
3.9 
3.9 
3.9 
3 -9 
3-9 
3.9 

3.9 
3.9 

22 
22 

9.8 
3.9 
3.9 
3.9 
3.9 

U 
U 

U 
U 
U 
U 

Reported in pg/kg (PPb) 

PCB Surrogate Recovery 

DecachlorobiphenYl 
Te t rachl- orometaxYl ene 

83 .62 
99 .42 

FORM I 
fl-lfiF-= : ffiffiF={;: ? 



ORGA}TTCS AI{ALYSIS DATA SEEET 
PCB by GCIECD Merhod SW8082 
Page 1 of 1 

Lab Sample ID: QC62A
LIMS fD: O9-31487 
MaErix: Tissue ,AData Release AuthorizediL//
Reported: oL/04/Lo 

Date Extracted:. 12/26/ 09 
Date Analyzed: L2/3L/09 20:27 
Instrument/Anal-yst : ECD?/.lGR 
GPC Cleanup: No 
Su1fur Cleanup: No 
Acid Cleanup: Yes 
Florisil Cleanup: No 

CAS Number 

L2674-rL-2 
53469 -2L- 9 
12672-29-6 
tlo97 -69 -L 
11096-82-s 
Ltto4-28-2 
1t_141_- 16 -5 
3'7324-23-5 
11100 -r4-4 

Analyte 

Aroclor 1016 
Aroc]-cr L242 
ArocLor L248 
Aroc]or 1254 
Aroclor 1260 
Aroclor 1221 
Aroclor L232 
ArocLor L262 
Aroclor 1258 

Ar$fis*@ 
INCORPORATED 

Sanple ID: EW09-CIIN-W-Comp01 
SAIT{PLE 

QC Report No: QC52-Windward EnvironmenEal, LLC 
Project : EW RI/FS-Chinook Sampling

08-08-09-41 
Date Sampled: 06/lt/09

Date Received: 06/Ll/09 

Sample Amount | 25.0 g-as-rec

Final Ext.racE Volume: 1.0 mL
 

Dilution FacEor: 5.OO
 
Silica GeI: No
 

Percerrt Moisture: 

Reported in pg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl
Tetrachl- orometaxvl ene 

Rt 

4.O 
4.O 
4.O 
t2 

4.O 
4-O 
4-O 
4.0 
4.O 

87.52 
78-42 

NA 

Results 

< 4.0 
< 4.O 
< 4.0 
<L2 
7.4 

< 4.O 
< 4.0 
< 4.O 
< 4.0 

U 
U 
Y 

U 
U 
U 
U 

FORM I 



ORGANICS A}IALYSIS DATA SHEET 
PCB by GCIECD Metshod SW8082 
Page I of 1 

Lab Sample ID: QC62B 
LIMS ID: O9-31488 
Matsrix: Tissue ,A
Dat.a Release Authorized:ffifReporred: OL/04/10 

Date ExtracEed , 1,2/26/ 09 
Date Anal-lzed: L2/3r/ 09 20 : 50 
fnstrument/Analyst : ECDT/JGR 
GPC Cl-eanup: No 
Sulfur Cleanup: No 
Acid Cleanup: Yes 
Florisil Cleanup: No 

CAS Nunber 

L267 4-1,L-2 
53469-2r-9 
L2672-29-6 
LLO97 -59-A 
11095-82-5 
11104 -28-2 
1t_141- 16 - 5 
37324 -23 -5 
11100-14-4 

Analyte 

Arocl-or 1016 
ATocIor L242 
Aroclor 1248 
Arocl-or L254 
Aroclor 1260 
Aroclor L22L 
Aroclor 1232 
Aroclor a262 
ArocLor 1268 

fiI3bfi:ft@ 
INCORPORATED 

Sanple ID: EW09-CHN-W-Conp02 
SAMPLE 

QC Report No: Oc52-Windward Environmental, LLC 
Project: EW RI/FS-Chinook Sampling 

08-08-09-41 
Date Sampled: 06/1,I/ 09 

Date Received: 06/La/09 

Sample AmounE: 25.1 g-as-rec

Fina1 Ext.ract Volume: 1. O mL
 

Dilution Factor: 5.00
 
Sil-ica GeI: No 

Percent Moisture: NA 

Reported in pg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl
Tetrachlorometaxvl ene 

RL 

4.O 
4.0 
4.0 

40 
4.0 
4 -O 
4.0 
4-O 
4.O 

8L-62 
92 .42 

Result 

< 4.0 U 
< 4.0	 U 

L7 
<40 

55
 
< 4-O U
 
< 4.0 U 
< 4.0 U 

TT< 4.0 

FORM I 
g-*E -tu---*4 Eeq-#FEG !i 



ORGAI{ICS AI\IAIJYSTS DATA SIIEET 
PCB by 6C|ECD Method SW8082 
Page 1 of 1 

Lab Sample ID: QC62C
LIMS ID:09-31489 
Matrix: Tissue AData Release Authorized/fl
Reportedt OL/04/LO "' 

Date Extracted: 1,2 / 25 / 09 
Date Analyzed: 1,2/31,/09 2L:L4 
Instrument/Analyst : ECDT/,JGR 
GPC Cl-eanup: No 
Sulfur Cleanup: No 
Acid Cleanup: Yes 
FLorisil Cleanup: No 

CAS Number 

L2574-LL-2 
s3469 -21- 9 
L2572-29 -6 
L7097 -59-I 
Ltog6-82-5 
11104 -28-2 
l_ 1141- 15 - 5 
37324-23-5 
11100 -14-4 

Arralyte 

Aroclor 1016 
ArocLor L242 
Aroclor 1248 
Aroclor ]-254
Aroclor 1260 
Aroclor L22L 
Aroclor 1232 
Aroclor 1252 
ArocLor 1268 

Al$"il8lb@ 
INCORPORATED 

5amF1e ID: EW09-CgN-W-Courp03 
SAI'IPLE 

QC Report. No: QC62-Windward Environment.al , LLC 
Project.: Ew RI/FS-Chinook Sampling

08-08-09-41 
Date Sampled: 06/lA/09

Date Received: 06/LA/09 

Sample Amount : 25.1- g-as-rec

Final Extract Volume: 1.0 mL
 

Dilution Factor: 5.00
 
Silica Gel: No 

Percent Moisture: NA 

Reported in pg/kg (ppb) 

PCB Surrogale Recovery 

Decachlorobiphenyl 
Tet rachlorometaxvl ene 

RL 

4.O 
4.O 
4.O 

20 
4.0 
4.O 
4.O 
4.0 
4.O 

74.52 
81.1? 

ResuLt 

< 4.0 U 
< 	4.O U 

13 
<20 

11
 
< 4-O U
 
< 4-O U
 
< 4.0 U 
< 4.0 u 

FORM T 

,+S;**€ jEFHFi#F#fli 

http:Environment.al
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ax3:fi:rb@ 
ORGAI,IICS ANALYSIS DATA SHEET INCORPORATED 
Pesr,icides/PcB by GclECD Method SW8081B Sample ID: EW09-CHN-H-Comp01 
Page 1 of 1 SAI'IPLE 

Lab Sample ID: QC52D QC Report No: QC62-Windward Environmental, LLC 
LIMS ID:09-31490 Proj ect: Ew Rr/FS-Chinook Sampling
Matrix: Tissue 72 08-08 -09-47 
Data Release Authorized,'/& Date Sampled: O6/1-1,/09
Reported: OL/06/lO Date Receiwed: a6/1I/09 

Date Extracted: 72/26/09 Sample Amount: 5 - 34 g-as-rec 
Date Analyzedz or/o1/ro 04:55 Fina] Extract Volume: 2.0 mL 
InsErument/Analyst : ECD5/AAR Dilution Factor: 4.OO 
GPC Cleanup: No Silica Ge1: Yes 
Sulfur Cleanup: No 
Florisil- Cleanup: No Percent Moisture: NA 
Acid Cleanup: No 

CAS Nruriber Analyte Resu1t 

3L9 -84- 6 alpha-BHC 1, .9 < 1.9 U 
3]-9 - 85 -7 beta-BHC L.9 < 1.9 U 
319-85-B delta-BHC 1-9 < 1.9 U 
58-89-9 gamma-BHc (Lindane) 1.9 < 1.9 U 
75 -44 -B Heptachlor L.9 < 1.9 U 
309-00-2 Aldrin L.9 < 1.9 U 
L024-57 -3 Heptachlor Epoxj-de 1.9 < 1.9 U 
959-98-B Endosulfan I 1.9 < 1.9 U 
60 -57 -L Dae_Lclr1n 3.8 < 3.8 U 
72 -55- 9 4,41 -DDE 3.8 < 3.8 U 
72-20 -B Endrin 3.8 < 3.8 U 
33273-55-9 Endosulfan fT 3.8 < 3.8 U 
72-54-B 4,4',-DDD 3.8 < 3.8 U 
1031-07-B Endosulfan Sul-fate 3.8 < 3.8 U 
50 -29 -3 4,4', -DDT 3.8 < 3.8 U 
72-43-5 Methoxychlor L9 <19U 
742]--93-4 Endrin Aldehyde 3.8 < 3.8 U 
5555-34-"7 gamma ChLordane L.9 < 1.9 U 
5103-71-9 alpha Chlordane 1.9 < 1.9 U 
8001-3s-2 Toxaphene 750 <750U 
LLg-74-r Hexachlorobenzene 1.9 < 1.9 U 
87-68-3 Hexachlorobutadiene 1.9 < 1.9 U 
789-02-6 2 ,4' -DDT 3.8 < 3.8 U 
3424-82-6 2,4t -DDE 3.8 < 3.8 U 
53-19-0 2 ,4 t -DDD 3.8 < 3.8 U 
27304-13-8 oxy Chlordane 3.8 < 3.8 U 
5103-73-1 cis -Nonachl-or 3.8 < 3.8 U 
39765-80-5 trans-Nonachfor < 3.8 U 
2385-85-5 Mirex 3-8 < 3.8 U 

Reported tn Fg/kg (ppb) 

Pest,/PeB Surrogate Recovery 

Decachl-orobiphenyl B0-1? 
Tet rachlorome t axvl ene 68 .62 

The CAS RN for samma Chlordane has been corrected f rom 5103 -'74-2 effective Aug 2 , 2009. 

FORM I 

#*#E*: ffi##i?*; 



AXSbH:tb@ 
ORGAI\IICS ATiIALYSIS DATA SEEET INCORPORATED 
Pesricide9/PCB by GclECD Method sw808l-B 
Page 1 of 1 

Sample ID : EWO9-CIIN-H-CouIP02 
SAI{PLE 

Lab Sample ID: QC62E 
LIMS ID:09-31-491 
Matrix: Tissue 

QC Report No: 
Project: 

QC52-Windward Environmental, LLC 
EW RI/FS-Chinook Sampling 
08-08 -09-4L 

Data Release Authorized: Date Sampled: 06irr/09

Reported. oL/06/Lo Date Received: 06/I1/09
 

DaLe Extracted: L2/26/ 09 Sample AmounL: 5.58 g-as-rec 
Date Anal-lzed: oL/ 01-/ Lo o5 : 15 FinaL ExtracE Volume: 2.0 mL 

Instrument/Analyst : ECD5/AAR Dilution Factor: 4.00 
GPC Cleanup: No 
Sulfur Cleanup: No 
Florisil Cleanup: No 
Acid Cl-eanup: No 

CAS Number 

3r9-84-5 
319-85-7 
319-85-8 
s8-89-9 
75-44-B 
309- OO -2 
LO24-57 -3 
959-98-8 
50-57 -L 
72-55-9 
72 -20 -8 
33213 -55-9 
72-54-8 
1031-07-B 
50 -29 -3 
72-43-5 
7 421-- 93 - 4 
5566-34-7 
sL03-71-9 
8001--3s-2 
aag-74-r
87-68-3 
789-02-6 
3424-82-5 
53 -19-0 
27304-l.3 -8 
5103-73-1 
39765-80-5 
2385-85-s 

Silica Gel: Yes 

Percent Moisture: NA 

Analyte RL 

alpha-BHC 1.8 
beta-BHC 1.8 
delta-BHC 3.3 
gamma-BHC (Lindane) 1.8 
HeptachJ-or 1.8 
Aldri,n 1-B 
HeptachJ-or Epoxj-de 1-8 
Endosul-fan I -L.tJ 
Dieldrin 3.6 
4 ,4', -DDE 3.5 
Endrin 3.6 
Endosul-fan II 3.6 
4,4' -DDD 3.5 
Endosulfan Sulfate 3.6 
4,4', -DDA 3-6 
Methoxychlor 18 
Endrin Aldehyde 3 -6 
gamma Chlordane 1.8 
alpha Chlordane 1.8 
Toxaphene 720 
Hexachlorobenzene 1.8 
Hexachlorobutadiene 1.8 
2,4' -DDT 3.5 
2,4'-DDE 3.6 
2 ,4', -DDD 3.5 
oxy Chlordane 3.6 
cis-Nonachlor 3.6 
trans -Nonachl-or 3.6 
Mi-rex 3.5 

Reported in pg/kg (ppb) 

PesE,/PCB Surrogate RecoverY 

Decachl-orobiphenyl 95.42
 
Tetrachlorometaxyl ene 84 .82
 

Result 

< 1.8 U 
< 1.8 U 
< .J..J I 

< 1.8 U 
< 1.8 U 
< 1.8 U 
< 1.8 U 
< 1.8 U 
< 3-5 U 
< 3.5 U 
< 3.5 U 
< 3.6 U 
< 3.6 U 
< 3.6 U 
< 3-5 U 
<1gu 

< 3.5 U 
< 1.8 U 
< 1.8 U 
< '720 U 
< 1.8 U 
< I.U U 

< 3.5 U 
< 3.6 U 
< 3.5 U 
< 3-5 U 
< 3.5 U 
< 3.6 U 
< 3.5 U 

The CAS RN for gamma ChLordane has been corrected from 5103 -74-2 effective Aug 2, 2009. 

FORM I 

fl#*#H r ###T# 

http:Decachl-orobiphenyl95.42


ORGA.I\TICS ANAI.YSIS DATA SHEET 
Ar3rfis*@ 
INCORPORATED 

Pesricides/pcs by GclEcD Method sw8081B 
Page 1 of l-

Sanple ID: EW09-CIIN-II-Conp03 
SAI{PIJE 

Lab Sample ID: QC52F 
LIMS ID: 09-3L492 
Matrix: Ti-ssue 

QC Report No: 
Proj ect : 

QC52-Windward Environmental, LLC 
EW RIlFS-Chinook Sampling
08-08-09-4L 

Data Release Authorized: Date Sampled: 06/lI/09

ReporEed: Oa/06/!0 Date Received: 06/lL/09
 

Instrument/Ana]yst. : 
GPC Cleanup: No 
Sul-f ur Cleanup: No 
Florisil Cleanup: No 
Acid Cleanup: No 

CAS Number 

3L9-84-5 
319-85-7 
319-85-B 
58-89-9 
75-44-8 
309 -OO -2 
LO24-57 -3 
9s9-98-B 
6A -57 -a 
72-55-9 
72 -20 -8 
33213 -65-9 
72-54-8 
1031-07-B 
50 -29 -3 
72-43-5 
7 42].-93 -4 
5566-34-7 
5103-71-9 
8001-35-2 
L78 -'74-L 
87-58-3 
789-02-6 
3424-82-6 
53-19-0 
27304-13-8 
5103-73-1 
39755-80-5 
2385-85-5 

Date Extracted: L2/25/O9 Sample Amount.: 5.62 g-as-rec 
DaE.e Anaf lzed: Ol/ O!/ IO 05 : 3 5 Final Extract Volume: 2.0 mL 

ECD5 //rAe DiluLion Factor: 4.00 
Sil-ica Gel-: Yes 

PercenL Moisture: NA 

Analyte 

aJ-pha-BHC 
DCEA-jJHU 
delta-BHC 
gamma-BHc (Lindane) 
Heptachlor
Aldrin 
Heptachlor Epoxide
Endosulfan I 
Di-e1dri-n 
4 ,4 | -DDE 
Endrin 
Enoosu_Lran 1,1 

4,4'. -DDD 
Endosulfan Sulfate 
4,41 -DDT 
Methoxychlor
Endrin Aldehyde 
gamma Chlordane 
al-pha Chlordane 
Toxaphene 
Hexachl-orobenzene 
Hexachlorobutadiene 
2,4' -DDT 
2,4' -DDE 
2 ,4' -DDD 
oxy Chlordane 
cls-Nonachfor 
trans-Nonachlor 
Mirex 

Reported in pg/kg 

Pest,/PCB Surrogate 

Decachlorobiphenyl
Tetrachlorome t axyl ene 

RL Result 

1.8 < 1.8 U 
1.8 < 1.8 U 
1.8 < 1.8 U 
1.8 < 1.8 U 
1.8 < 1.8 U 
1-8 < 1.8 U 
1.8 < 1.8 U 
1.8 < 1.8 U 
3.5 < 3.6 U 
3.5 < 3.5 U 
J.O < 3.5 U 
3.6 < 3.6 U 
3.6 < 3-6 U 

< 3.5 U 
3.6 < 3.6 U 

18 <18U 
3-6 < 3-6 U 
1.8 < 1.8 U 
1.8 < i.8 u 
7to <710U 
1.8 < 1.8 U 

< 1.8 U 
3.6 < 3.6 U 
3.6 < 3.5 U 
3-5 < 3.5 U 
3.5 < 3-6 U 
3.6 < 3.6 U 
3 -6 < 3.5 U 
3.6 < 3.5 U 

\PPUl 

Recovery 

96.22 
80.3? 

The CAS RN for gamma Chl-ordane has been corrected from 5103 -74-2 ef f ect j-ve Aug 2 , 2009. 

FORM I 

#tr;#H: #i#### 



AIsbH:tb@ 
ORGAT.IICS ANALYSIS DATA SEEET INCORPORATED 
pesricides/pcs by GCIECD Merhod sw8081B Samp1e ID: EWO9-CHN-W-Comp01
Paqe 1 of 1 SAMPLE 

Lab Sample ID: QC52A QC Report No: QC62-Windward Environmental, LLC 
LIMS fD: 09-3L487 Proj ect : EW Rr/Fs-Chinook Sampling 
MaErix: Tissue 08-08-09-41 
Data Release Authorized: Date Sampled: 06/II/09
Reported: OL/05/LO Date Received: 06/LL/09 

Date Extractedz 12/25/09 Sample Amount: 5-01 g-as-rec 
Date Arral-lzed: 01/oL/Io 03:54 Final- Extract Volume: 2.O mL 
Instrument,/Analyst. : ECD5/AAR	 Dilution Factor: 4-00 
GPC Cleanup: No 
Sulfur Cleanup: No 
Florisil- Cleanup: No 
Acid Cleanup: No 

CAS Nu.nber 

3r9-84-6 
3l-9 -85 -7 
319-86-B 
5B-89-9 
76-44-B 
309-00-2 
1,024-57 -3 
959-98-B 
50-57-1 
72-55-9 
72 -20 -B 
33243-65-9 
72-54-B 
1031-07-8 
50 -29 -3 
72-43-5 
742r-93-4 
5565 -34-7 
5103-71-9 
8001-35-2 
LL8-74-r 
87-68-3 
789-02-6 
3424- 82 - 6 
53-19-0 
27304 -13 - 8 
5LtJ5- t5-r 
39755-B0-s 
2385-85-5 

Silica Gel: Yes 

Percent Moi-sture: NA 

Analyte 

alpha-BHC 
beta-BHC 
del-ta-BHC 
gamma-BHc (Lindane) 
Heptachlor
Aldrin 
Heptachlor Epoxide
Endosuffan I 
Dieldrin 
4 ,41 -DDE 
Endrin 
Endosulfan II 
4 ,4t -DDD 
EndosuLfan Sul-fate 
4,4' -DDT 
Methoxychlor
Endrin Aldehyde 
gafluna Chlordane 
alpha Chlordane 
Toxaphene 
Hexachlorobenzene 
Hexachlorobutadiene 
2 ,4t -DDT 
2,4t -DDE 
2 ,4 | -DDD 
oxy Chlordane 
cis-Nonachlor 
trans-Nonachlor 
Mirex 

Reported in pg/kg (ppb) 

PestslPCB Surrogate Recovery 

Decachlorobi-phenyJ-
Tetrachl orome taxylene 

RL Result, 

2-O < 2.O U 
2.O < 2.0 V 
2.O < 2-O U 
2-O < 2.0 u 
2.O < 2.O U 
2.0 < 2.O U 
2.0 < 2.O U 
2.0 < 2-O U 
4.O < 4.0 u 
4.0 < 4.0 u 
4.0 < 4.0 u 
4.0 < 4.0 u 
4.0 < 4.0 u 
4.0 < 4.0 u 
4.0	 < 4.0 u 

20 <20u 
4.0 < 4.0 u 
2.O < 2.O U 
z-v < 2.0 u 
800 <800u 
z.v < 2.O U 
2.O < 2.O U 
4.0 < 4.0 u 
4.0 < 4.0 u 
4.0 < 4.0 u 
4.0 < 4.0 u 
4-O < 4.0 u 
4.0 < 4.0 u 
4.0 < 4.0 u 

92 .92 
72.O2 

The CAS RN for gamma Chlordane has been corrected f rom 5103 -'74-2 effective Aug 2, 2009. 

FORM I 

#*#F: ###Tffi 



fiIstff:*@
ORGAI{ICS A}IALYSIS DATA SEEET INCORPORATED 
Pesricides/pca by GclEcD Method sw8081B Sample ID: EWO9-CHN-W-ComPO2 
Page 1 of 1 SAITIPLE 

Lab Sample ID: QC52B QC Report No: QC52-windward Environmental-, LLC 
LIMS ID:09-31488 Proj ect : Ew Rr/Fs-Chinook Sampling
Matrix: Tissue 08-08-09-41 
Data Release Authorized t ;V2-/

,Z Date Sampled: 06/!I/09
Reported. 0l/06/10 DaEe Received: 05/lI/09 

Date ExEracted : L2/26/09 Sample Amount.:
 
Date Anafyzed: ol/oI/lo o4zl.4 Final Extract Volume:
 
Instrument/Analyst : ECD5/AAR 
GPC Cfeanup: No 
Sulfur Cleanup: No 
Florisil Cleanup: No 
Acid Cleanup: No 

CAS Number 

3L9-84-5 
319-85-7 
319-86-B 
58-89-9 
76-44-B 
309-00-2 
ro24-57 -3 
959-98 -8 
60-57 -r 
72-55-9 
72 -20 -8 
332r-3 -65-9 
72-54-8 
1031-07-B 
50-29-3 
tz-+3-J 
742L-93-4 
5566 -34-7 
5103-71-9 
8001-35-2 
L7-8-74-L 
87-68-3 
789-02-6 
3424-82 - 6 
53 -19-0 
27304-13-8 
5103-73-1 
39755-80-5 
2385-85-5 

The CAS RN for gamma 

Analyte 

alpha-BHC 
beta-BHC 
delta-eHc 
gamma-BHC (Lj-ndane) 
Heptachlor
Aldrin 
Heptachlor Epoxide
Endosul-fan I 
Diel-drin 
4,4' -DDE 
Endrin 
Endosulfan II 
4,4' -DDD 
Endosul-fan Sul-fate 
4,4' -DDT 
Methoxychlor
Endrin Aldehyde 
gamma Chlordane 
alpha Chl-ordane 
Toxaphene 
Hexachlorobenzene 
Hexachlorobutadiene 
2,4' -DDT 
2,41 -DDE 
2,4' -DDD 
oxy Chlordane 
cis-Nonachlor 
trans-Nonachlor 
Mirex 

Di l-ution Factor : 

Silica GeI: 

Percent Mor-sture: 

2.O 
2.0 
2-0 
2.0 
z.v 
2.O 
z.v 
2.O 
4-O 
4.0 
4.O 
4.0 
4.0 
4.O 
4.0 

20 
4.O 
2.O 

790 
z.v 
2.O 
4.O 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

5.05 g-as-rec
2.0 mL 
4.00 
YeS 

NA 

Result 

< 2.0 U
 
< 2-O U
 
< 2.O U 
< 2.0 U 
< 2.0 U 
< 2.0 u 
< 2.O U 
< 2.0 u 
< 4.0 u 
< 4.0 u 
< 4.0 u 
< 4.0 u 
< 4.0 u 
< 4.0 u 
< 4.0 u 
<20u 

< 4.O U 
< 2.0 u 
< 2.O V 
< '790 U 
< 2.O U 
< 2.O U 
< 4.0 u 
< 4.0 u 
< 4.0 u 
< 4.0 u 
< 4.0 u 
< 4-0 u 
< 4.0 u 

Reported in Stg/kg (ppb) 

PesL/PCB SurrogaEe Recovery 

DecachlorobJ-phenyl 83.8? 
Tet rachl oromet axyl- ene 69.42 

Chlordane has been corrected rrom 51uJ- /4-2 effective Aug 2, 2009. 

FORM I 



ORGANICS AIIALYSIS DATA SIIEET 
Pesticideg/PCB by GCIECD Method Sw8081B 
Page 1 of 1 

ix$fisr!@
INCORPORATED 

Sa.urple ID: EWO9-CIIN-W-CompO3 
SAITIPLE 

Lab Sample ID: QC52C 
LrMS ID:09-31489 
Matrix: Tissue 

QC Report No: 
Proj ect : 

QC52-Windward Environmental, LLC 
EW Rl/Fs-Chinook Sampling
08-08-09-4L 

Data Release Authorized; Date Sampled: 06/1,7/09
 
ReporEed: 01,/06/Lo Date Received: 06/Il/09
 

Date Extracted: 12/26/ o9 
Date Analyzed: oL/ 01,/LO 04 :35 
rnstrument/Analyst : ECD5/AAR 
GPC Cleanup: No 
Sulfur Cleanup: No 
Florisil- Cleanup: No 
Acid Cfeanup: No 

CAS Number 

319-84-5 
319-85-7 
319-86-B 
5B-89-9 
76-44-A 
309-00-2 
IO24-57 -3 
959-98-8 
60-57 -1 
'72-55-9 
72-20- I 
552L5-Of-> 
tz-)1-o 
1031-07-B 
50 -29 -3 
72-43-5 
742r -93 - 4 
5566 -34 -7 
5103-71-9 
8001-35-2 
118-74-1 
87-68-3 
789-02-5 
3424-82-6 
53-19-0 
27304-L3 -8 
5103 -73 -1 
3975s-80-5 
2385-8s-s 

Analyte 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor
Al-drin 
Heptachlor Epoxide
Endosulfan I 
Dieldrin 
4 ,4 1 -DDE 
Endrin 
Endosulfan fI 
4,4' -DDD 
Endosulfan Sulfate 
4,4 ' -DDT 
Methoxychlor
Endrin Aldehyde 
gamma Chlordane 
alpha Chlordane 
Toxaphene 
Hexachlorobenzene 
Hexachlorobutadiene 
2,4' -DDT 
2,4' -DDE 
2,4t -DDD 
oxy Chlordane 

Sample Amount:
 
Final Extract Volume:
 

Dil-ut ion Factor :
 

Silica Ge1:
 

Percent Moisture: 

RL 

z.v 
2.0 
2.0 
2.O 
2.O 
2.0 

4.0 
4 _O 

4.O 
4.0 
4-O 
4 -O 
4.0 

ZU 
4.O 
2.O 
2.0 
800 
2.O 
2-O 
4.0 
4.0 
4.0 
4.0 

cis-Nonachlor 4.0 
Lrans-Nonachlor 4.0 
Mirex 4 -O 

Reported in pg/kg (ppb) 

Pest,/PCB Surrogate Recovery 

Decachlorobiphenyl 80.0?
 
Tetrachlorometaxvl- ene 64 -42
 

5.00 g-as-rec
2.0 mL 
4.00 
Yes 

NA 

Result 

< 2.0 U 
< 2-O U 
< 2 -O rJ 

< 2.O U 
< 2.O U 
< 2.O U 
< 2.O U 
< 2.0 U 
< 4.0 u
 
< 4-0 u
 
< 4-O U
 
< 4.0 u 
< 4.0 u 
< 4.0 u 
< 4-O U 
<20 \J 

< 4.0 u 
< 2.0 u 
< 2.O U 
<800u 
< 2.0 u 
< 2.O U 
< 4.0 u 
< 4.0 U 
< 4.0 u 
< 4.0 u 
< 4.0 u 
< 4.0 u 
< 4.0 u 

The CAS RN for qamma Chlordane has been corrected from 5103 -74-2 ef f ecc i-ve Aug 2, 2OO9. 

FORM I 

fl+ffi#tr: ###r-==T 
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LIPIDS ANAI.YSIS DATA SHEET AlssfiSeb@ 
Percent Lipids by MeLhod Bligh&Dyer INCORPORATED 

Data Release Authorized , r.6 QC Report No: QC62-Windward Environmental, LLC 
Reported:. 12/29/09 Project : EW RI/FS-Chinook Sampling 
Date Received: 06/1-L/09 0B-08 -09-41, 
Page 1 of l-

Client/ Date Analysis 
ARI ID Sa.urpled Matrix Date RL Result 

EW09-CHN-W-Comp01- O6/t1,/09 Tissue 72/26/ 09 0. 0040 o .758 Z 

QC62A 09-31487 

EW09-CHN-W-CompO2 O6/LI/09 Tissue 1,2/26/09 0.0040 L.78 e" 

QC62B o9-31488 

EWO9-CHN-W-CompO3 06/1,1,/09 Tissue 12/25/09 0.0040 L.44 e" 

QC62C 09-31489 

EWOg-CHN-H-Comp01 06/II/09 Tissue 12/25/09 0.0037 L.54 Z 

QC62D 09-31490 

EWOg-CHN-H-Comp02 06/1,1,/09 Tissue 12/26/09 0.0036 l-.68 ? 

QC62E 09-3r49L 

EWOg-CHN-H-Comp03 06/1,1,/09 Tissue 12/26/09 0.0035 L.64 Z 

QC52F 09-31,492 

Merhod Blank 12/26/ 09 0.0040 < 0.0040 ? u 

Method Blank 12/26/09 0.0040 0.0400 ? 

Method Btank 1'2/26/ 09 0. 0040 < 0 - 0040 ? U 

Resufts Are On A Wet Weight Basis 

RL-Analytical rePorting limit 
U-Undetected at reported detection limit 

Report for QC62 

G##k: ##g#T 



 

  
  

  
 

 

 SOLIDS
 

Juvenile Chinook Salmon Data Report East Waterway Operable Unit 
Port  o f  Seatt le  2010 



TOTAI SOLIDS A}IAIYSTS DATA SHEET fits5fi:tb@

Total Solids by Method EPA 160.3 INCORPORATED
 

Data Refease Autho r i zed:.r QC Report No: QC62-Wrndward Environmental, LLC 
Reported: 12/29/09 Project: EW RT/FS-Chrnook Sampling
Date Received: A6/77/09 0B-08 -a9-4r
Page 1 of 1 

Client/ Date Analysis 
ARI TD Sampled Matrix Date Rl, Result 

F-.lai O Q -r'- u\T- I-{ --amn O I A6/I\/09 Tissue 12/28 /09 0.0I 19 .96 
QC62D 09-31490 

F"ldO I -f-H\r-H -Cnmn O f 06/17/09 Tissue 12/28/09 0.01 20.I4 % 

QC62E A9-3r49r 

'12/28/09qr^7O q -f- u\'I- H -- rrn fl l 06/II/09 Tissue 0.01 20.28 Z 

QC62F 09-31492 

Results Are On A Wet Weight Basis 

Rl-Analytical reporting limit 
U-Undetected at reported detection llmit 

Report for QC62 

#*#F' ffiffie#= 





 

  
  

  
 

 

  

  
  

APPENDIX E
 

Field Collection Forms and Field Notes
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APPENDIX F
 

Chain-of-Custody and Compositing Forms
 

Juvenile Chinook Salmon Data Report East Waterway Operable Unit 
Port  o f  Seatt le  2010 



c 
5 .j2

(s. 
-cE	 (u 

o 
i..:: 

a;.. 
FE 

CI 
t,

; b= 
6)	 c

IJ	 o 
C}

66 3
 
tr q]
 

.sz o-n= J th 
q q ri

C o
f 

tJF	 ; 0l : 
Ua.E	 ! 

u,	 o
u -:

CJ

o

tso	 f
Jit I 

II F 

F(l) 
t.Ll
3g
t{ {t

J&,
F|t) :>
l{	 :i 

-Y. J	 orE	 L}F	 O

EqJ :: g
{/l	 a Xn	 c) 8.E I E 

i]-r'^.n 
IU	 go u 

0r E eF qi E 
(a o U

o 

: U 

U 
I 

14. 

o 
I	 q',z	 {rt C, .C g 

n	 )a Fr-
Y €^i.N 

P > a6fis 
J-	 i' ;=3cQ
U	 s ;YsAx5- o.Etr:xE' O 3.'J dJ € 

E ^rav\l-L 

i
E
qJ

o 
;Q

F ..15 
{ 'rta'= \., m 

--jr	 l-aco 
- ;-j93- AVE

:p s-€: 
@
;	 E r-v\c* "*4.o	 "F{\j6-	 Q1\ 

=f-4t : t"-'{3 
t^t€p<*tI	

E{ 
? 

###ff: ##### 



oc 
(Jti 12 o 

F-E._: -c
EI

;c I;qo (,
tt,

F! 

0, 

A€ 
q, 

c OJ 

.EZc-- c G' 

7=
: ]ts

q? i .i c G' 
f s ; qJ

E &
v 3o - o 

oe ft € .;
OJ o 

N Io E 

r& 
J f-

a 

l-
GIatrl .o 

3g
Iu + 
&, -x

o 

F
ct)

otu 3 
F
e) 

CJl- U o 
dJ {.}

: 3 

CL ILn ru 8.E 
q) u

o) E 
i; clo 0 

a3
F

'll U U

q 

.E 

U
I ,,ll 

o

o
IL

I 
:ll
lt

E 

C^,^sz * :;if 
I 

k xccF
:-,Nl,ll c ) </rrN* n:3cqEU '*l I 

N 

5V c;RX 
't'7-

'tl ,J 
!

.g 
=.*E;!q ol (t' 4 F-r 

o 
*,1 il 3 

;l ',1 
J 
O 

" l :,I ..1 

\Jfi:,1;l If = - HEj l';.[ 
E 

d) ".J' ',l -HEU --<'E 
i; ; -txrHg

o 25 z 
o-

@ il\cL
@t @ E 
=Y E 4r 

LJ 

'o 
o b,{fo4 ,t'

t*l 
Fe:-:--- ., +s=ru:=g1C *1g=#-i€ €3UF=-d,g=A:: 



c) 

OJ 

o 
!.'j a. 
{: 

G'
v) 

lA' t 

o 
o

bo= E

.EZ c

f ftt 
{fq< 

c 5(! cj 
Fl 3 o >E F 

/-
tv "e

\/ o)I0

o .- Ev
_5 tlJ, 

F c
 

a qJ 

LU3q 
LU +
E
 
F
(t) 
Ll,l

0)
 
E ci
F 
CJ E 
(! c Gan IL|u 8I Eo Y 0 

F cla 

? ill
c,.{,t) 
(! o 

4 U
a 

o Itl
: +."1z 'r^; o G .q 

u-

ill
!-de5 
i-F: 

; XcoN-r 

,

Itl i=-l\r <e'Glrb tr=3GQ
/ ?.=-

U l*l I 
f;oRK
E55tX
NLALOFU

tfl | 

o 

i o"'1' I I (, 
..#" (J 

o
,3 I'ii J I ".i

c -di 
i'r KE,;: 

Tl 3jl € FfE''. .1 

V\ ?r|.1 ,".{ oI'. 1t -RE
a; .E g;i

o- 'n\
z
E E2€

0 

o 

rE 

zEP tr\ 
B= 8E.fr . 

,=
v oq:* d

fi 
.E

V 
G#Gtr ffi###=
 



oJ cO x
FgO FO(s'E ;L\c s.p 9 b 
:3f GrUU- 9 *FT ;FEs €ui€r!\O

9*Tus g FJ-*-5 
^Ct€6 9oc'3 sE

Qs:: -9
a*OX a&-i:<= q)=:
()x q O"=E5g.9 .9 ,E ,E'n FF8 6 

:;:-YX <^ gEt :t<+t:x 

s sME Et8e Ioib E
*,olJ 

RT H : 
$$i E 

s€ 3 r 
PI E 5 

"gE 
€ ;

EFs s#-g
dbs ;

H 

;E $ € 

s Fg $
$SE EE$i ;
 
HsF I
a

CF 
E${3

o
E 

tro FF$ E 
.9 a E*a 
-> H H'; A

H(E 

E€; $c 
o ie.s E; 
0 
(]E $*R Eg
-o
(E
J 
oU 

E EF;s€a
o Esii E-t 
o ac o 

o 

(t 
Erifi s ; 

E o a
o F !il (g5 tr rrq 

s 3EF$f$o. -3#() E .:r zii &-
o E€tr 8 E*aa '6Fe q 

(D-'a 

o)

cq) 
$H$9, $fi

.E *.; L 
(.:) EfE - :> c-- C 

-c e o() 
o 

() 
E 

€Ef;B FE 
G##8.-##ffi## 



i 

3Eo 7:5o .ai:='_ =' 

g,j; eC= O rn 
-coc\<!d 'e

3*d=e 
:'FlE-crE'd' cO
^ 9no'o&CIsR
;-E5*.9.9.9 d n 
>>- ':\3 
6(E-i.-c
€fSFR 

o
(l) 

C' 
Eo

.2 o 
-boc 

o 
(u 

0 
.cr 
(B
J 
oU 

!, 
o o 
E
o

E' o 
(r,
:'() 
o 
g
$l.clol 

Ao
F6i6 

FEg * FEE e 

$€E g 
,2dp8

a)=\ 

;$; E{?<c }
b€ L d

siti;t ;
 
E 

Ef s ; 

$$s#
0-*:P, b 
gE E }
$t€ ;
 
#-$$Fs ;
 
dbs H;
;E H * 

s Hg $
gHE E 

t$F e5;*F 3 

F$EE 
-o(bEE*a a
Hp; s 

H$$;r€ ;;Fg 

;I $ E€ 
HF*t* E 9 

tstIg* 
$sFt ifi 
:f $$ E f 
EIS F €E 
iEsg $E 

$ Ef;B HE 
k-E+_-! Fl 



o 
o,3 
ct 
E
o

.sl 

b
o
nl
E 

o 
tE 
()lr 
J
ctt

6 
!t 
ot)
c)E
 
E
 o 
:'a(J 
o 
'6 
() 

a, sO x 
.6	 tr()G

=aOLr 

6-*
xo:lc\Uut^ I	 RE€ f;F .i FEA € 
8g-spL-=r-v
:t---N 

.'-	

sis F 
;6J.acrj-	 Qs* -9^CtC	

a-oH o&f:<= 
(! (€ |-_=<<)(J u o f -

--'rn ;g* eFF=t-P{<+FX	 :F: ;
s$x g 
;ujd 6t8eEEi F

3 

Efr H ; 
s $i E 

oegilF 
Fs 

.$ * 
rtrc* 

"[t€ ;
EFss;$ '.g 

Ebs ; 
E;E fr 

s Ri g 

$88 E 

E $t E3s g 

$qT ! 
H 

FF$ U 
^qlo
E eii E

a 
HH'; F 

E$; Feits.gdE =;; h 

$: R E€
BS* EF 

$FErEEf *b! s g 

FE$EI€ssli ;si?=*tr6
s*eI E$ 

sE*g FE 
g=fr*-=." ffiffiffi#c3*.L,EE4:# c &tu:##-.-f 



OLUY
v:^ o9 
iJv F()6 
L

6--

Lna
gJi; -9 
c-c ci rn 

;.zrJr{)
3q-pq 

CrtaC=--E-cl
^ <jn3.i;&5:sR
;=E59
I U O -'r4 

:,::J!
2;

ftYgx 

"\i*. 

'{1 
L"-'1 

'\..i:':;
f-'* 
!ar 

-'" 
\:J{}
t:-tr 

id 

-c 

"t.$ 

o
o...'6' 

}':'tf $t/ 

(.{ 

"'"* 

-t* 

k\
I 

..tr 
Q)
E'(d'

FE€fi
FEE € :'b$

gg$ e oQ\:+O-OH a 
o=i 

H$3 i{6s }
5q: Ri 

SsH I
;std 6Q8eeEE 3

E 
P* s b
;E,9 F 

$ $t E
EPG d 

FS F fi 

"uti ; 
8;gE F! ; 
dbs ;

$ 

:E H * 

sRt H 

BHE E

e$n H3s 3 

EgT E 

s 

sF$ s 
-$(l)Esa 1l

a
H$; -fl 

Esi gE 

;*g i€
BSr Ee 

$EEs 5fl 
ESEf E# 

q E E* *b! 
,g

se $u ;t() 

(6 

a 

li$t Eca)

o 
C,
 
@
 

o-

$rs$ $€ 
E 

o o
E 

$E#B FE 

(t, 
o att o 
[E 
.9 ab(!
c 

o 
tg 
o 
.ct oJ 
oU 

!, 
I('
o 
&, 

!,o 
o 
()=
o 
.E
$ic o 

6r,:"
c"-.
o 



a 
c,
f 
cr
(u 

OE 

a 
a 
->(! 

o 
$ 
o 
-o
(E
J 
oU 

!t 
()o
o 
IE 

€ o 
a 
o 
o 

ts 
() 

UEo -?

E{: s 
6-e 

o r'i ri6 iAUV Y c-o ci ra 

o'tiJ \cgs?ss 
.E$co.' 
; q.. ol O#U7ER 
. -E5YL, (/ t1)O 

>:-'; 
-: 

I
I F= jPiiY=H 

tr6EAO

$si*Ft E

frFFa € 

gEg 9 oQ\xq-oH a
ots\ 

;$$ s{xc 
5(l-

s$* g
.u 

;uU b'.<*8cpll 3 
i,(uY E 

Ei F ; 

E$* E 
^ttor: 
PS F € 
6c$ a 

"*F€ E 

E FS ;ph'\ 'ol 

TS E E r o
*: s * 

s Fi g 

SHE EE$r H 

: 3s 3 

R$E E 
$ t{ .2 
-o(l)rcE*c e 
H $; E 

E$S FE
;i€ ;;

F*$ E€ 

$S$ eE 

$tEs sa 

R*bIE € E i Eff
sE 

Ss$g lr
l:$$ €fr 
EtS F €A 

E$H$ gE 

S FE F F€ 
*+=*#aE : ###S.# 

c 



EEc ? 
; JVi:=- =vav 
6FP 

UU") 9 
c -if d r., 

6 'w'!us:3s
N3 'F:if * 

; dr.rrc:or-c-sU-$;i -;i 
r9 u*E59O ^-r 

F F=Jqt<+F?X 

m
(l, 

(r
Iro

.9 a 
-b6 
4tr

o 
(!
 
o
a 
J
ct

oU 

E 
o(J 

E
o

tt o 
o5() 
ol
cl
ol
JtrI
c)l 

*:i;:
SEE 
sBs g' 

n,8;H
o=\ 
HE F $;$FTE.s 

F 

5s F 1

=. 

l Ht e 

EfrS ; 
$ $i €EpC d
d:p' b 

s: E i 
"sE€ E

E$E e 

#:$ g 

;E fi € 

s$i g 

g$Ri 
9ds 5E:S ? 

$$$ $ 

Ees g 

E$H ge 

s;; ;E
 
$s$ E€ 

$tgFg$ 

i$FEFfr 

E$$$FE
 



';UEo
ES3 .{ tr$fi 
6-
Ln1


5ui FE$fiC-C 0) 
9
r 

,;64 -\3
9;Tes
5 F=-or

CVO E$sa4̂ 9mor<> Qs:-. -9&t:<R o-ox a
;=E59 OE\ 
.y .e.9 d )l
_:.>- t 9
x x=r)Y $B* g

}itVFH {xc
5< L ni 

sf,H E<8E € 
F$ €iE 


E€ H E 

$$t#
d:p,.$:E b 

r 
"Rs€ ; 
Fs$$
t:E e 

s $s $ 

ggB 
t
9dsr€ 

E
5 

U' 3 

ET o

oa 
E$$ Etr dE$ It.s 
-ooo Eeio 

-b s$ Hg; 
e
H 

c 

o{o 
idE $$EgES'r(g o-

o HXR Eg,ct 

J
nt ,q

oU EEFs ; 5T' H
o ao # Ef;Ei fl# 
ft k: **b! $E.tt 

1lo 
.9-

SE $E ;$(h 

Q c 

5 'oC) g€ Ft EeA) 

U)o q 

.g c 

()
(! gt$ggE 



a o;tI 
E
o

o 
.n 
.>
(s
c 

o 
(u 

aII
(g
J 
oU 

!t 
o
L' 

Eo

ll o 
(n

()f

o 
g 
GI 
,.tro 

0) cC x* ac .tr FoiI oo
i=._ = 

FSH*FE 
g$$ €

E 

o-c."- o ES:iXC5 .{U''J- 9a= ci r.) 
qiCs!t

9sTss
5 FE.-N6 E't cC s'
i 9-oro 9\e o

darP ;&-:<R (I)=t,a *259 
.e.e .9 d:i
Y-v)-e ;$3 g 
C c,.=- {xc }<<+g:i 

ci5i L 

sMH EEPo Jlsi: 
ET H 

F

;

$$i E
8Eb ;o-':p bo'ts* Esls ; 

"uE€ ; 

.*.gEFs e
s 

EbS ;
[E fr 
s rt g

E 

$HEEts E

HHTF 
s [* E

N 

$F$ s 
-ooExn E

a
H$; E 

E$ ; sgieo =;S"EE *s 
$$* eE 

$i;s 5f, 
FsEE g# 
* *bI s E 

lt 
lEHs €fr=g*g
nH;s EE
*ESS el 
$EfB FE 

e+$*-.:F*- ,. l%E%# E F--
F-.EE _!+, _Fr: _ E+-EETFEE4iT'I .4{:: 



97^ u-vx -.
:so .6 
vd9 
6-* 

Yu"1 I
C'o oi nl 

di.qc!O
oJ,^^-6:e;*:Y
L-:Svv 
f--FN 

H EiSc^9i:.-/csVF\-nt
.o;E5*u u c -:ln! ! v, u' 

-
2; 

i<+EH 

(r, 
o 
rr 
lro
(r, 

a 
-b
IE 
tr 

o 
(s 

o 
.o
(g
J 
q
€ 
o o o
G 
g 
o 
a 
() 
o 

TE 

(J 

FrgX€ o
6'=\iE b 

oHo
SEE
cE*
F.X \b,> d.
9\:dpH
q)>i
OxsdPQ 

t$F
T6.s
€ft
dbF 
;vjdi8pqr S> 
=o*J 
HEF 

SsidP>8phd:F, 
PEE 
b€e 
o* E;
RFEF "*'E:8
(r)od
db€
<\!tor6 ii 
Q x(); .E',t*3s<.u\ 

bxii
* d,E 

EgFE;Ni s€ 
E "tFadq
RQgdgR$ ctg
-(l)a)E*ii 
$ g:. 
htsa 
Efi$H*i 
;*$

.UaE 
il; ts 

ESFgEbH 
SEES 
EiESFtr€P-o \: 

S$Et 
* e g$
..:'"ll
\+i Qr * 

Se* F 
ES.3 $b*iR' 
$E$B 

o 
c 
0) 
=(U 

o 
c-
i 
0, 

c 

t 
q) 

c 
,!l 
c
 
B
 
d 

u 
R': 
o 
c 
.9 a
,9
F 
l 

o 
(s 
@ 

(E 

'; 
I 

(l} 

(tr 

G 
6 

a 

c 

c o o q 

c 
s 
(t 
.9 

> o 
E 
o 

diY 
oc 
-o.;b 
Go)<P 
og
ai5
OrOE3tr> 
cs 
fEl 
0or 

nta 
o- -o 
rE(,(,(l)
e6 

(D 

;ooo'€>6s 

6e 
=b6P 
dro co 
.s5a.":
cc)
3E 

.5 



o 
3c,

tt o
(E 

.9 o 

.>
(5 

o 
GI 

lto
(g
J 
oU 

3 
oI 
Eo

tlr o 
a 
ol=l
ol 
CI 
rsl.clol 

UEc ?xSO ^€ 
AO,E5E 

:clNUU- 9 c -o ai r/') 

A-+ 

$Fe fi 
e.(i€c\O SFa 

9sTsE
o 5'F=-olc'f g€ E F@
6 CJoC)

noe5:<= tigo=s 
9.J O;LO=;E59

* e,# v, 

?| d8FFcs 
E
fl 

5i9FH 
-

:F: :
sBx g

sgi 
EE$$qE 

F

s
; 

E $oo € 

s ii 
g 

d9dd:p b
-a 

EPEF 
9..EcE 

"*F€ E

EEE g
X ^:^R\P 6

O

\}- 6bs 3 
4r Q oi ksrtq .:t"1: ;d3 E-{'


'-:.!,
 

t,-5
 

o; '1
 €ss s 
u'.ri i l+., .o gg: ;" / ":-f# 

:9(E h9ds 5 
3i;s 

I$$ E
Fo0) cE*i a 
H $;
E$$ sE

^g 

;ig + e 

g'-. ;* R E€
ESF E 9 

.-4'bd sFE$EE
;P HE--{ f"nI

\J
* 

;q. 
$g ;t

lE H$ €fio-
E

d' =E 
(l) \\

o"
 
&
 

()
.9

iEEgFE 
l==E "!= -a



o o3 
cr 
Eo

.9 o 

.>
(gg 

o 
N 
o 

.ct 

Jt! 
od 

T' 

(,o

E
o

!t o 
thl
3lol 
ol
clI 

(Ul
.cl()l 

UEo egc: .Gi:=.- .= 
x2Y

L. = 
-

=o:lNUUq) 9c-lf ci 14 

ui€6 .o 

U;TSs
3 F:=-NC*CO^ C,.oO);&f:si
.;E59I I O -.rt)
}>-I !-_e.o> I 
i<seR 

"Jq 

di 

ofrc*of ,, 
IL' 

,,:r 

f 

,t
 
.\ 

6"5 
c)*t':, 

(D .:\ 
O'--i1; c\\ 

0) 4-l"l1 

c"-. 

F8* 

$EE f; 
ss H g

gs$ $Siii ;
o>\,HR5 3

DXT F
S6.s = 

Gt-5c s. 

$Efr g 
;vtd 5tBpp il 3 

E>$.lJ 

Hfr.F ; 

€$ts 
E€ € * 
ftrclj 

"*E€ E

EFE :X-!'o#s$ H

Ebs ; 
E[: fr 

s Fg s 
FHF E 

EsF e$:s p 

$$$ E
e$(|)oE*i
H$; E

a 

E$ fi se 

$+; EE$3$ :: 
gE;s ;i 
I s $ i '3#f*b! HE 

sg $E ;$:t $s {f
SISE sg 

$E$gFE
###=:##nda#' 



I 

o o 
=ET o 

TE 

"go 
-b(tt 
c 

L. 
o 
G 
o 
.6t 
clJ 

oU 

tt 
o o 
E
o

ict 
o 
a3
(J 

o 
c 
6 
.c 
C) 

B Eo ?:so .6il=- = vav 

Uu'^ 9C-o oi rn_CO('J
 
o-6aS\O
gl o-ocs,
io-\OC'F:-f iJ-
;6."15&6;si
r=E5qu c);.n

'5 9>:--
:;JJ=J::iivFx

$
 

AO
FO6 

$:e fiSFil € 
- E.F 
g$ i g'

tis :
(l)Et,
Q> Q (D 
cxo

;$F €:F: ; 

smE ;s*8p € 
s EE E 

E$H E 

E$* E
d:F, bgEE E 
ft'e*

=b83 
o* E'E 

g 
B 

$:;6
dbs ;
;E H fr 

s $i g 

$HE E 

EgF H

i rs 3 

*$E g 
-$(l} 

aE ei E 

E d< 6 
E R,B. 'E 

E$H Feie.o 
=;IR 3g

3 

eF;sEa 
Eslt g#
t*b5 ag 

$€ s T ;e 
:r$$ E* 
EtS F €E 
.H$s g6 

tE*s FE 
###F: ###€.7 



a o 
cr 
E
o

.9 a 
-a(g 
c 

o 
(g 

o 
-ct$J 
oU 

E 
o o
|l)
E, 

?t o 
6 
O 
o 
.c€ 
() 

';UEc
ESC .q
E=oaa
 
:cfrl
UU1 9 
uicrv\O

9sTss 
: - --alCScO;̂9c^cto&tlsR 
au a I-_;<\o='.9.? g dn 
->_-'- ;9 
€€SER 

AO)
tr()nt
HrrCs: : s*FE fi-FQo'O 
t$6 -cl 

gl
'og

$ e
P\- -9
O-ctH o 

Ox e OEF8 d

$IF € 
5E;- dEESS;F E

Fi8p 3qrFi b 
xO-:

$r$ a 

Xh >

€ut E8pE d 

Fs € €

fiF$ s6F= 3 

#sgE Fs ;
H

dbs ;i: fr 
s Pt E 

FI: ;
$ 

gHE EE$r H 

sss 3
E xit ; 
$$n E:Et 1 
:*{ -* 

H Ea F 
E g $ 5s 
!€ i EEils
SRE E€=; 
fiSg6E.u-. i: .EX

ti;S 5; 
ESEi F#f *b! $ E 

sF$E t$ 
,EF* gg 

sEeI E# 

tEgs FE 
###H : ### 5- # 



(t, 
o
(t3
o 
nc 

.9,o 
->(E 
c 

o 
(g 

o 
.cl
(g
J 
oU 

E 
o()
Eo

E o 
a 
() 
o 
.c
(s 

C} 

UEo i:5o .'s 
L

a ,'i 6 :.'uv ;crc oi ul 

SgdepLv'-vu 

; tsvcc"
A 9-o-<>e-;s3
E-cE>YU t/ O -: r) 

->:-'>9F F;€Pt<+#K 

t9
 

*:.: tiS',,,if 

s:-. 

*$ 

.** t:* 

l:m" @ 

t\'l o*t* () 

a 

(u 

o)oo;F a 
at, 

d# 
(),l 

o
E 
Etr*' 

E:'t*:Eff=='i-}='LrE-;#. 

tro6 

*E$fiss$ g

g$i 

e'tis ; 

$$$ g 

:E: : 
sHE Ei8E 3 

Fe iE
x<4-HEH :

; 

E$$ E 

Fs$ fi
(E C j3

st€ E 

$:; 6
Ebs ;
[E fr T 

$€i g 

$HE E 

EIF E 

R$E 5H:68E*E A

Hp; H 

E€$ Fc 

$;fi EE
HbR qg
ESE xE 

$t;s 5r 
FsEE g#
**b! SE
5t $S e 6 

FE$F s! 
IEH$ €fr 

FEEgEE 

$etg FE 
'*fR;-Gffi €. H*+g=,qg"F ;t ;= 





I 
T-Wi1#w"rd 

UC,r t*trormertal
./ 

HouoeeruzATtoN Fonrta ron EW CHnoox Wnou-Booy Couposm Snupus 

wd-gi< 

i 
I 

I Golrposlre Sample lD 

ARI ID I EWO9-CHN-W-coMPOl 
t.-----.. ---.------ --!4vt_LgP 

?c *z EW09-S27-01_L-CH N-W-001 

8.* | EWOg-S27-008-CH N-W-01 1 

EWOg-S2 7-OO2-CH N-W-OO3 

EW09-S27-002-CH N-W-004 

Total weight of composited homogenized sample
 
plus jar and lid (g)
 2fr,t_7I 

Weight of jar and lid (g) ;bl,glr
3s.s'19c 

Instructions: Combine the individual fish and homogenize to a smooth, creamy paste. Record 
equipmentused. Provide Windward with the final weight of the homogenized/cornposited 
sample and archive samples frozen. The Windward Project Coordinator will provide further 
analytical instructions. Follow all laboratory SOPs for instrument decontamination to ensure that 
the integrity of the composite sample is maintained with no cross contarnination between 
composite samples. 

Number of Specimens for sample EW09-CHN-W-comp01 :4 P, C lfJCI - bO+6 

SAMPLE VOLIIME IS EXTREMELY LIMITED FOR CHEMICAL ANALYSIS. PLEASE USE
 
EXTREME CARE TO PRESERI/E ALL AVAILABLE TISSUE.
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equipment used. Provide Windward with the final weight of the homogenized/composited 
sample and archive samples frozen. The Windward Project Coordinator will provide further 
analytical instructions. Follow all laboratory SOPs for instrument decontamination to ensure that 
the integrity of the composite sample is maintained with no cross contamination between 
composite samples. 
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the integrity of the composite sample is maintained with no cross contamination between 
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Instructions: Combine the individual fish and homogenize to a smooth, creamy paste. Record 
equipment used. Provide Windward with the final weight of the homogenized/composited 
sample and archive samples frozen- The Windward Project Coordinator will provide further 
analytical instructions. Follow all laboratory SOPs for instrument decontamination to ensure that 
the integrity of the composite sample is maintained with no cross contarnination between 
composite samples. 
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used. Provide Windward with the final weight of the homogenized/composited sample and archive 
samples frozen. The Windward Project Coordinator will provide further analytical instructions. Follow all 
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