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1 Introduction

This quality assurance project plan (QAPP) describes the quality assurance (QA)
objectives, methods, and procedures for collecting fish and crab tissue from the Lower
Duwamish Waterway (LDW) for chemical analyses. As described in the Pre-Design
Studies Work Plan (Windward and Integral 2017b), hereafter referred to as the Work
Plan, baseline fish and crab tissue data will be collected and analyzed to address the
third amendment to the Administrative Order on Consent (AOC), Tasks 3, 4, and 5
(EPA 2016c).

Section 3.2.2 of the Work Plan presents the data quality objectives (DQOs) and
preliminary study design for fish and crab tissue collection and associated chemical
analyses (Windward and Integral 2017b). This QAPP includes these DQOs and
presents the fish and crab tissue study design, including details on project
organization, field data collection, laboratory analyses, and data management.

US Environmental Protection Agency (EPA) guidance for QAPPs was followed in
preparing this project plan (EPA 2002). The remainder of this plan is organized into the
following sections:

u Section 2 — Project Objectives and Description

u Section 3 - Project Organization and Responsibilities
u Section 4 — Data Generation and Acquisition

u Section 5 — Assessment and Oversight

u Section 6 — Data Validation and Usability

u Section 7 — References

Appendix A to this QAPP is a health and safety plan (HSP) designed to protect on-site
personnel from physical, chemical, and other hazards posed by the field sampling
effort. Field collection forms are included as Appendix B. Standard operating
procedures (SOPs) for laboratory tissue processing are included as Appendix C.
Analytical methods and reporting limits (RLs) are included as Appendix D.
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2 Project Objectives and Description

EPA issued a Record of Decision (ROD) for the LDW Superfund site on November 21,
2014 (EPA 2014b). The ROD described the selected sediment remedy for the LDW, and
identified monitoring activities, including baseline sampling of LDW media, for
comparison to post-remedial data. This QAPP is focused on baseline sampling of fish

and crab tissue.

2.1

DATA QUALITY OBJECTIVES

Two DQOs have been established for the fish and crab effort. These DQOs are
summarized in Table 2-1.

Table 2-1. Fish and crab QAPP DQOs

DQO Step

STEP 1:
State the problem

STEP 2:
Identify the goals of the
study

STEP 3:
Identify the information
inputs

STEP 4:
Define the boundaries
of the study

STEP 5:
Develop the analytical
approach

STEP 6:
Specify performance or
acceptance criteria

STEP 7:
Develop the detailed
plan for obtaining data

DQO 1
Site-wide tissue concentrations of human health
risk drivers have not been measured since 2007
and data are needed to establish current site-
wide 95UCL concentrations in tissue to serve as
baseline conditions before the site-wide sediment
remedy.

DQO 2
The baseline mean concentrations of
the RAO 1 risk drivers need to be
established before the site-wide
remedy in order to assess
concentration trends following
remediation.

The goal of DQO 2 is to establish
current site-wide mean tissue
concentrations for assessing trends.

The goal of DQO 1 is to establish current site-
wide 95UCL concentrations for comparison to
TTLs from the ROD.

Existing tissue data from the LDW and associated statistics (e.g., variance) were used to
determine the appropriate sample sizes needed to achieve the statistical power of the
sampling design necessary to establish baseline and evaluate trends.

The boundary of the study has been defined by the ROD and divided into reaches that
are based on the sampling and analysis conducted for the RI. Reach 1 extends from
RM 0.0 to RM 2.9, and Reach 2 extends from RM 2.9 to RM 5.0. Crab and English sole
will be collected from the two reaches, and shiner surfperch will be collected from two
subreaches within each of the two reaches (for a total of four subreaches each of which
will be approximately one-quarter of the LDW).

All samples will be analyzed for risk drivers (PCBs, dioxins/furans, inorganic arsenic and
cPAHs?®). Each sample will be a composite of 5 to 15 individuals, depending on the
species. In addition to analyzing all samples for risk drivers, a subset of samples will be
analyzed for other COPCs as specified in the ROD. These analytes will include BEHP,
PCP, TBT, vanadium, and organo-chlorine pesticides.

Performance or acceptance criteria are described in Section 4.6, including field quality
control samples and laboratory quality control. Data quality indicators for laboratory
analyses (precision, accuracy, representativeness, completeness, and comparability) will
be met, as described in Section 4.5.

Following approval of this QAPP, fish and crab will be collected in August or September
2017 using two methods. Crab traps will be used to target Dungeness crab, and a
high-rise otter trawl will be used to target both crab and fish (English sole and shiner
surfperch). If sufficient numbers of the target species cannot be collected, alternate
target species (starry flounder and graceful crab) will be collected, as discussed in
Section 4.1. If graceful crab are collected, stable isotope analysis of both crab species
will be conducted to assess their relative trophic levels.

a  Because of the ability of fish to metabolize cPAHs (Collier et al. 2013), fish will not be analyzed for cPAHSs.
Thus, only crab samples will be analyzed for cPAHSs.
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95UCL — 95% upper confidence limit for the LDW — Lower Duwamish Waterway RI — remedial

mean PCB - polychlorinated biphenyl investigation

BEHP — bls[2-ethy|hexy|] phthalate PCP - pentach|0ropheno| RM — river mile

COPC - contaminant of potential concern QAPP — quality assurance project plan ROD — Record of

cPAH — carcinogenic polycyclic aromatic RAO — remedial action objective Decision
hydrocarbon TBT — tributyltin

DQO - data quality objective TTL — target tissue level

The first DQO for the collection of and analysis of baseline fish and crab tissue samples
is:

u To establish baseline site-wide 95% upper confidence limit for the mean (95UCL)
concentrations of risk drivers for comparison to target tissue levels (TTLs) ! for
remedial action objective (RAO) 1

RAO 1 establishes sediment cleanup objectives for human health risk associated with
the consumption of resident seafood. The baseline site-wide 95UCL is the statistic
selected in the ROD for comparison to TTLs to measure progress toward achieving
RAO 1 (EPA 2014b). TTLs are not cleanup levels; rather, they will be used for
informational purposes to assess ongoing risks associated with the consumption of
resident LDW fish and shellfish (EPA 2014b).

TTLs have been developed for English sole (fillet and whole body), shiner surfperch,
Dungeness crab (edible meat and whole body), and Eastern softshell clam. There are
TTLs for fish, crab and clam for polychlorinated biphenyls (PCBs) and dioxin/furans,
and for clams for carcinogenic polycyclic aromatic hydrocarbons (cPAHSs) and
inorganic arsenic. The purpose of this investigation is to generate a baseline site-wide
dataset for English sole, shiner surfperch, and Dungeness crab. The study design for
the baseline dataset for Eastern softshell clam will be provided in a separate QAPP.

In order to develop the fish and crab study design, a targeted relative margin of error
(RME) for the site-wide mean concentration for fish and crab tissues in the LDW was

established as 25%. The RME was calculated to be the width of the LDW-wide 95UCL
as a percent of the mean.

As presented in Appendix A to the Work Plan (Windward and Integral 2017a), data
from several LDW tissue sampling efforts (included in the RI/FS dataset) were
evaluated to develop the study design. Distributional characteristics of individual
tissue concentrations and site-wide patterns of mean concentrations were used to
identify the best statistical model to identify the sample sizes expected to achieve the
targeted RME for the first DQO.

The sampling design provides a robust site-wide 95UCL for each of the target tissue
types that will be compared to the TTLs.

LTTLs are specified in ROD Table 21, titled LDW resident fish and shellfish target tissue concentrations (EPA
2014b).
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In addition to the risk drivers, a subset of samples (as noted in Section 4.4.2) will be
analyzed for the chemicals listed in ROD Tables 14 and 18.2 In combination, these
contaminants of potential concern (COPCs) include bis[2-ethylhexyl] phthalate (BEHP),
pentachlorophenol (PCP), tributyltin (TBT), vanadium, and organo-chlorine pesticides.
A smaller subset of samples will be analyzed for these chemicals because they are not
risk drivers.

The second DQO is:

u To establish baseline site-wide mean concentrations to assess trends following
sediment remediation for contaminants with TTLs

The baseline data collected to calculate site-wide 95UCLs will also be used to establish
baseline site-wide mean concentrations to assess trends following implementation of
the sediment remedy. A preliminary power analysis was conducted to calculate the
minimum detectable difference (MDD) for each of the target species based on the
sampling design and the variance observed in the 2007 tissue data, as described in
Appendix A of the Work Plan (Windward and Integral 2017b). The results of this
analysis indicate a 90% probability of being able to detect a temporal decrease of 50% in
the baseline mean concentration for English sole, 35% in the baseline mean
concentration for shiner surfperch, and 30% in the baseline mean concentration for
Dungeness crab edible meat. The 2007 results for whole-body Dungeness crab could
not be evaluated due to small sample size and outliers, but the sampling design is
expected to be powerful enough to detect temporal decreases that are comparable to
the expected analytical variance.

In addition to addressing the DQOs, fish and crab tissue sampling will support health
risk communication related to human consumption of resident seafood (RAO 1) (EPA
2014Db).

2.2 PROJECT DESCRIPTION AND SCHEDULE

Baseline fish and crab tissue will be collected between river mile (RM) 0 and RM 5 of
the LDW. The sampling area will be divided into two reaches for English sole and
Dungeness crab collection and four subreaches for shiner surfperch collection. Reach
and subreach boundaries are shown in Maps 2-1 and 2-2.

Tissue samples will be analyzed for the four contaminants of concern associated with
RAO 1: cPAHSs, PCBs, inorganic arsenic, and dioxins/furans. In addition, a subset of
samples will be analyzed for other contaminants that were not selected as

2 Spotted sandpiper-related chemicals listed in ROD Table 18, titled Rationale for selection of contaminants
as COC:s for ecological risk, will not be analyzed in fish and crab tissue, because only benthic invertebrate
tissue and sediment analyses are relevant to the spotted sandpiper. Also, the benthic
invertebrate-related chemicals listed in ROD Table 18 will not be analyzed in fish and crab tissue,
because these chemicals are only applicable in sediment analyses (EPA 2014b). Cadmium will not be
analyzed in fish tissue because it was assessed using a dietary approach for fish.
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contaminants of concern, including selected semivolatile organic compounds (SVOCs),
vanadium, TBT, and selected organochlorine pesticides. Specific sample analyses to be
performed are summarized in Section 4.

Fish and crab tissue sampling in the LDW will take place in August/September 2017.
Fish and crab will be collected using a high-rise otter trawl. In addition, crab will be
collected using crab traps, which will be deployed during the same time period.

Chemical analysis of the samples will be performed after compositing and
homogenization have been completed and will require approximately four weeks to
perform.3 Data validation will be completed approximately three weeks after receipt of
the chemistry data. EPA will be notified when the final data validation report has been
received.

A draft data report will be submitted to EPA 21 days after receipt of the validated
analytical results. A draft final data report will be submitted to EPA 30 days after
receipt of EPA’s comments on the draft report.

3 The stable isotope analysis of crab tissues will require more than four weeks to complete. This dataset
will be provided as a supplement to the data report.
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3 Project Organization and Responsibility

The overall project organization and the individuals responsible for the various tasks
required for the tissue sample collection and analysis are shown in Figure 3-1.

Responsibilities of project team members, as well as laboratory project managers (PMs),
are described in the following sections.
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Figure 3-1.Project organization and team responsibilities
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3.1 PROJECT MANAGEMENT

Both the Lower Duwamish Waterway Group (LDWG) and EPA are involved in all
aspects of this project, including discussion, review, and approval of this QAPP, and
interpretation of the results of the investigation. Elly Hale is the EPA PM for the
pre-design studies (EPA 2016c).

Kathy Godtfredsen will serve as the Windward Environmental LLC (Windward) PM.
In this capacity, she will be responsible for overall project coordination, and for
providing oversight for planning and coordination, work plans, all project deliverables,
and performance of the administrative tasks needed to ensure timely and successful
completion of the project. She will also be responsible for coordinating with LDWG and
EPA on schedule, deliverables, and other administrative details. Dr. Godtfredsen can
be reached as follows:

Dr. Kathy Godtfredsen

Windward Environmental LLC
200 West Mercer Street, Suite 401
Seattle, WA 98119

Telephone: 206.206.577.1283
E-mail: kathyg@windwardenv.com

Susan McGroddy will serve as the Windward monitoring task manager (TM), as TM
she will be responsible for communicating with the Windward PM on the progress of
project tasks, conducting detailed planning and coordination, and monitoring and
communicating any deviations from the QAPP. Significant deviations from the QAPP
will be further reported to representatives of LDWG and EPA. Dr. McGroddy can be
reached as follows:

Dr. Susan McGroddy

Windward Environmental LLC

200 West Mercer Street, Suite 401
Seattle, WA 98119

Telephone: 206.812.5421

E-mail: susanm@windwardenv.com

3.2 FIELD COORDINATION

Thai Do will serve as the Windward field coordinator (FC). The FC will be responsible
for managing field sampling activities and general field and QA/quality control (QC)
oversight. He will ensure that appropriate protocols are observed for sample collection,
preservation, and holding times, and will oversee delivery of environmental samples to
the designated laboratories for chemical analyses. The FC will report deviations from
this QAPP to the TM and PM for consultation. Significant deviations from the QAPP
will be further reported to representatives of LDWG and EPA. Mr. Do can be reached
as follows:
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Mr. Thai Do

Windward Environmental LLC
200 West Mercer Street, Suite 401
Seattle, WA 98119

Telephone: 206.812.5407

Email: thaid@windwardenv.com

3.2.1 Boat captains

Charlie Eaton will serve as the trawl boat captain. He will be responsible for operating
the boat and for decisions pertinent to the operation of the trawl. The boat captain will
coordinate closely with the FC to ensure that samples are collected in keeping with the
methods and procedures presented in this QAPP. Mr. Eaton can be reached as follows:

Mr. Charles Eaton
Bio-Marine Enterprises
2717 34 Avenue North
Seattle, WA 98109
Telephone: 206.282.4945
Mobile: 206.714.1055
Email: cmeaton@msn.com

Shawn Hinz will serve as the crabbing boat captain. He will be responsible for
operating the boat and will coordinate closely with the FC to ensure that samples are
collected in keeping with the methods and procedures presented in this QAPP.

Mr. Hinz can be reached as follows:

Mr. Shawn Hinz

Gravity Consulting LLC
32617 Southeast 44th Street
Fall City, WA 98024
Mobile: 425.281.1471
Email: shawn@qgravity.com

3.3  QUALITY ASSURANCE/QUALITY CONTROL

Amara Vandervort will be the Windward QA/QC coordinator for the project. In this
capacity, she will oversee coordination of the field sampling and laboratory programs,
and will supervise data validation and project QA coordination, including coordination
with the analytical laboratories and the EPA QA officer, Donald Brown.

Ms. Vandervort will also maintain the official approved QAPP and ensure that the
appropriate parties receive updated versions of the QAPP. Ms. Vandervort can be
reached as follows:

Ms. Amara Vandervort
Windward Environmental LLC
200 West Mercer Street, Suite 401
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Seattle, WA 98119
Telephone: 206. 812.5415
Email; amarav@windwardenv.com

Mr. Brown can be reached as follows:

Mr. Donald Brown

US Environmental Protection Agency, Region 10
1200 6t Avenue

Seattle, WA 98101

Telephone: 206.553.0717

Email: brown.donaldm@epa.gov

Independent third-party chemical data review and validation will be provided by
Ecochem. The PM at Ecochem can be reached as follows:

Ms. Christina Mott Frans
Ecochem

1011 Western Avenue, Suite 1006
Seattle, WA 98104

Telephone: 206. 508. 2110

Email: cmfrans@ecochem.net

3.4 LABORATORY RESPONSIBILITIES

Amara Vandervort of Windward will serve as the laboratory coordinator for the
analytical chemistry laboratories. Analytical Resources, Inc. (ARI) will perform all
chemical analyses on the tissue samples, with the exception of analyses for PCB
congeners, dioxins/furans, inorganic arsenic, and organochlorine pesticides. Axys
Analytical Services Ltd. (Axys) will perform PCB congener and dioxin/furan analyses,
Brooks Applied Labs (Brooks Applied) will perform inorganic arsenic analyses, and
ALS Environmental-Kelso (ALS) will perform organochlorine pesticide analyses. Isolab
at University of Washington (Isolab) will perform stable isotope analysis of crab tissue
on an as-needed basis.

The laboratory PM at ARI can be reached as follows:

Ms. Susan Dunnihoo
Analytical Resources, Inc.
4611 South 134t Place
Tukwila, WA 98168-3240
Telephone: 206.695.6207
Facsimile: 206. 695.6201
Email: limsadm@arilabs.com

The laboratory PM at Axys can be reached as follows:

Ms. Georgina Brooks
Axys Analytical Services Ltd.
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2045 West Mills Road

Sidney, British Columbia V8L 5X2
Canada

Telephone: 250.655.5801
Facsimile: 250.655.5811

Email: gbrooks@axys.com

The laboratory PM at Brooks Applied can be reached as follows:

Ms. Elizabeth Madonick

Brooks Applied Labs

18804 North Creek Parkway, Suite 100
Bothell, WA 98011

Telephone: 206.753.6141; ext. 129
Facsimile: 206.632.6017

Email: elizabeth@brooksapplied.com

The laboratory PM at ALS can be reached as follows:

Jeff Grindstaff

ALS Environmental- Kelso

1317 13t Avenue South

Kelso, WA 98626

Telephone: 360.577.7222

Facsimile: 360.636.1068

Email: Jeff.Grindstaff@alsglobal.com

The laboratory PM at Isolab can be reached as follows:

Andrew Schauer

Earth and Space Sciences
Johnson Hall, Room 303A
UW Mailbox 351310
Seattle, WA 98195
Telephone: 206.543.6327
Email: isolab@uw.edu

The laboratories will meet the following requirements:

u

Adhere to the methods outlined in this QAPP, including those methods
referenced for each procedure.

Adhere to documentation, custody, and sample logbook procedures.
Implement QA/QC procedures defined in this QAPP.

Meet all reporting requirements.

Deliver electronic data files as specified in this QAPP.

Meet turnaround times for deliverables as described in this QAPP.
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u Allow EPA and the QA/QC manager, or a representative, to perform laboratory
and data audits.

3.5 DATA MANAGEMENT

Kim Goffman of Windward will oversee data management, and will ensure that
analytical data are incorporated into the LDW database with appropriate qualifiers
following acceptance of the data validation. QA/QC of the database entries will ensure
accuracy for use in the pre-design studies. Ms. Goffman can be reached as follows:

Ms. Kim Goffman

Windward Environmental LLC
200 West Mercer Street, Suite 401
Seattle, WA 98119

Telephone: 206.812.5414

Email: Kimg@windwardenv.com

3.6 SPECIAL TRAINING/CERTIFICATION

The Superfund Amendments and Reauthorization Act of 1986 required the Secretary of
Labor to issue regulations through the Occupational Safety and Health Administration
(OSHA) providing health and safety standards and guidelines for workers engaged in
hazardous waste operations. Accordingly, 29 Code of Federal Regulations (CFR)
1910.120 requires that employees be given the training necessary to provide them with
the knowledge and skills to enable them to perform their jobs safely and with
minimum risk to their personal health. All sampling personnel will have completed the
40-hr HAZWOPER training course and 8-hr refresher courses, as necessary, to meet
OSHA regulations.

Other regulations relevant to this project involve collection permits. Three fish
sampling permits are needed for the sampling described in this QAPP (Table 3-1). The
Washington State Department of Fish and Wildlife (WDFW) requires a permit for any
scientific collection of organisms, and the service agencies (National Marine Fisheries
Service [NMFS] and US Fish and Wildlife Service [USFWS]) require permits for the
incidental take of threatened fish species (i.e., chinook salmon and bull trout). The FC
or leader of each sampling team will be in possession of a copy of each permit, as
required by the permits. Copies of permits will be available upon request.

Also, ARI, Axys, Brooks Applied, and ALS laboratories have current environmental
laboratory accreditation from the Washington State Department of Ecology (Ecology).
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Table 3-1. Permits required for sampling

Contact Person/Permit
Permit Holder Permit Number

USFWS incidental take permit for threatened and endangered Threatened
species (bull trout); required even though this species is not . ) Species Permit
targeted for collection because they may be caught incidentally Thai Do, Windward TEO088853-0

in the sampling gear (pending renewal)

NMFS incidental take permit for threatened and endangered
species (chinook salmon); required even though this species is
not targeted for collection because they may be caught
incidentally in the sampling gear

Scientific Research

Thai Do, Windward Permit (pending)

Scientific Collection

WDFW scientific collection permit Thai Do, Windward B .
Permit (pending)

NMFS — National Marine Fisheries Service

USFWS - US Fish and Wildlife Service

WDFW — Washington Department of Fish and Wildlife
Windward — Windward Environmental LLC

3.7 DOCUMENTATION AND RECORDS

All field activities and laboratory analyses will be documented following the protocols
described in this section. In addition, data reduction rules and data report formats are
provided herein.

3.7.1 Field observations

All field activities will be recorded in a field logbook maintained by the FC. The field
logbook will provide a description of all sampling activities, conferences between the
FC and EPA oversight personnel associated with field sampling activities, sampling
personnel, and weather conditions, as well as a record of all modifications to the
procedures and plans identified in this QAPP and the HSP (Appendix A). The field
logbook will consist of bound, numbered pages, and all entries will be made in
indelible ink. Photographs, taken with a digital camera, will provide additional
documentation of the fish and crab tissue collection activities. The field logbook is
intended to provide sufficient data and observations to enable participants to
reconstruct events that occurred during the sampling period.

The following field data collection sheets, included as Appendix B, will also be used to
record pertinent information after sample collection:

u Target Species Tally Form
u Non-target Species Tally Form
u Protocol Modification Form

u Composite Sample Form
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3.7.2 Laboratory records

The chemistry laboratories will be responsible for internal checks on sample handling
and analytical data reporting, and will correct errors identified during the QA review.
The laboratory data packages will be submitted electronically and will include the
following:

u

Project narrative: This summary, in the form of a cover letter, will present any
problems encountered during any aspect of sample analyses. The summary will
include, but not be limited to, discussion of QC, sample shipment, sample
storage, and analytical difficulties. Any problems encountered by the laboratory
will be documented, as will their resolutions. In addition, operating conditions
for instruments used for the analysis of each suite of analytes and definitions of
laboratory qualifiers will be provided.

Records: Legible copies of the chain of custody (COC) forms will be provided as
part of the data package. This documentation will include the time of receipt and
the condition of each sample received by the laboratory. Additional internal
tracking of sample custody by the laboratory will also be documented.

Sample results: The data package will summarize the results for each sample
analyzed. The summary will include the following information, as applicable:

u Field sample identification (ID) code and the corresponding laboratory ID
code

u Sample matrix

u Date of sample extraction/digestion

u Date and time of analysis

u  Weight and/or volume used for analysis

u Final dilution volumes or concentration factor for the sample
u Percent solids and percent lipids in the samples

u ldentification of the instruments used for analysis

u Method detection limits (MDLs) and RLs as applicable

u All data qualifiers and their definitions

QA/QC summaries: These summaries will contain the results of all QA/QC
procedures. Each QA/QC sample analysis will be documented with the same
information required for the sample results (see above). The laboratory will
make no recovery or blank corrections. The required summaries are as follows:

u The calibration data summary will contain the concentrations of the initial
calibration and daily calibration standards and the date and time of analysis.
The response factor, percent relative standard deviation (%RSD), relative
percent differences (RPDs), and retention time for each analyte will be listed,
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as appropriate. Results for standards analyzed to indicate instrument
sensitivity will be reported.

u The internal standard area summary will report the internal standard areas,
as appropriate.

u  The method blank analysis summary will report the method blank analysis
associated with each sample and the concentrations of all compounds of
interest identified in these blanks.

u The surrogate spike recovery summary will report all surrogate spike
recovery data for organic analyses. The names and concentrations of all
compounds added, percent recoveries, and QC limits will be listed.

u The matrix spike (MS) recovery summary will report the MS or MS/matrix
spike duplicate (MSD) recovery data for analyses, as appropriate. The names
and concentrations of all compounds added, percent recoveries, and QC
limits will be included. The RPD for all MS and MSD analyses will be
reported.

u  The matrix duplicate summary will report the RPD for all matrix duplicate
analyses. The QC limits for each compound or analyte will be listed.

u The standard reference material (SRM) analysis summary will report the
results of the SRM analyses and compare these results to published
concentration ranges for the SRMs.

u The laboratory control sample (LCS) analysis summary will report the results
of the analyses of LCSs. The QC limits for each compound or analyte will be
included.

u The relative retention time summary will report the relative retention times
for the primary and confirmational columns of each analyte detected in the
samples, as appropriate.

u Original data: Legible copies of the original data generated by the laboratory will
be provided, including the following:

u Sample extraction/digestion, preparation, and cleanup logs

u Instrument specifications and analysis logs for all instruments used on days
of calibration and analysis

u Reconstructed ion chromatograms for all samples, standards, blanks,
calibrations, spikes, replicates, LCSs, and SRMs

u Enhanced and unenhanced spectra of target compounds detected in field
samples and method blanks, with associated best-match spectra and
background-subtracted spectra, for all gas chromatography/mass
spectrometry (GC/MS) analyses
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u Quantitation reports for each instrument used, including reports for all
samples, blanks, calibrations, MS/MSD, laboratory replicates, LCSs, and
SRMs

The contract laboratories for this project will submit data electronically, in EarthSoft
EQuIS® standard four-file or EZ_EDD format. Guidelines for electronic data
deliverables for chemical data are provided on the EarthSoft website,
http://www.earthsoft.com/en/index.html, and additional information will be
communicated to the laboratories by the project QA/QC coordinator or data manager.
All electronic data submittals must be tab-delimited text files with all results, MDLs (as
applicable), and RLs reported to the appropriate number of significant figures. If
laboratory replicate analyses are conducted on a single submitted field sample, the
laboratory sample identifier must distinguish among the replicate analyses.

3.7.3 Datareduction

Data reduction is the process by which original data (analytical measurements) are
converted or reduced to a specified format or unit to facilitate analysis of the data. Data
reduction requires that all aspects of sample preparation that could affect the test
result, such as sample volume analyzed or dilutions required, be taken into account in
the final result. It is the laboratory analyst’s responsibility to reduce the data, which are
subjected to further review and reduction by the laboratory PM, the Windward PM, the
QA/QC coordinator, and independent reviewers. The data will be generated in a form
amenable to review and evaluation. Data reduction may be performed manually or
electronically. If performed electronically, all software used must be demonstrated to
be true and free from unacceptable error.

3.7.4 Datareport

A data report will be prepared documenting all activities associated with the collection,
handling, and analysis of samples, as specified in Task 5 of the third amendment to the
AOC (EPA 2016c). At a minimum, the following information will be included in the
data report:

u Summary of all field activities, including descriptions of any deviations from the
approved QAPP

u Sampling locations reported in latitude and longitude to the nearest one-tenth of
a second and in northing and easting to the nearest foot

u Trawl start and end points recorded using a Trimble NT300D differential global
positioning system (DGPS) with 1- to 2-m accuracy. When the trawl is deployed
on the bottom of the LDW, global positioning system (GPS) and clock readings
will be taken to mark the starting point of the trawl. Final GPS and clock
readings will be made when net retrieval begins.

u Catch data for all target and non-target species
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u

u

u

Summary of the chemical data QA/QC review

Results from the analyses of field samples, included as summary tables in the
main body of the report, data forms submitted by the laboratories, and cross-tab
tables produced from Windward’s database

Copies of field logs and photographs (appendix)
Copies of COC forms (appendix)

Data validation report (appendix)

Once the data report has been approved by EPA, a database export will be created from
Windward’s database. The data will be exported in two formats: one that is compatible
with Ecology’s Environmental Information Management System, and one that is
compatible with EPA’s Scribe database.

3.7.5 Data storage and backup

All electronic files related to the project will be stored on a secure server on
Windward’s network. The server contents are backed up on an hourly basis, and a
copy of the backup is uploaded nightly to a secure off-site facility.
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4 Data Generation and Acquisition

Fish and crab tissue will be collected, processed, and analyzed according to the
procedures described in this section. In addition, QA/QC, instrument maintenance and
calibration, non-direct measurement, and data management information are provided.

4.1 SAMPLING DESIGN

Sampling design components—including targeted species, sampling reaches and
subreaches, number of composite samples per reach or subreach, compositing scheme,
and target sizes for collected fish and crabs—are detailed in the following sections.

4.1.1 Targeted species

Based on the species sampled as part of the Rl (Windward 2010), the results of the
fishers study (Windward 2016), and the species with TTLs listed in Table 21 of the ROD
(EPA 2014b), three target species of fish and crab (English sole [Parophrys vetulus],
shiner surfperch [Cymatogaster aggregate], and Dungeness crab [Metacarcinus magister])
will be collected to establish LDW baseline conditions.*

4.1.2 Sampling areas

English sole and Dungeness crab samples will be collected from two reaches of the
LDW: Reach 1 (RM 0.0 to RM 2.9) and Reach 2 (RM 2.9 to RM 5.0) (Table 4-1, Map 2-1).
Reach 1 includes all areas where surveyed fishers reported fishing for resident species
(Windward 2016). Individual fish and crab collected from within each reach will be
composited, and the data across reaches will be combined to calculate 95UCL
concentrations across the LDW for comparison to TTLs.

4 Per request of public health agencies, as many as 25 (5 composites with 5 fish each) sand sole
(Psettichthys melanostictus) (> 20 cm) will be retained if they are incidentally caught during trawling.
These fish will be archived by WDFW or King County; analysis (if occurs) would be by an entity other
than LDWG. Note that as part of their toxics monitoring program for Puget Sound, WDFW archived 4
sand sole caught during their recent sampling in the LDW.
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Shiner surfperch samples will be collected from four subreaches of the LDW. Shiner
surfperch collected for the Rl had more spatial variability in their tissue concentrations
than other fish species.> Each subreach comprises one-fourth of the LDW: Reach la
(RM 0.0 to RM 1.25), Reach 1b (RM 1.25 to RM 2.5), Reach 2a (RM 2.5 to RM 3.75), and
Reach 2b (RM 3.75 to RM 5.0) (Table 4-1, Map 2-2). Each of these reaches includes one
of the four areas sampled as part of the Rl (Areas T1, T2, T3, and T4) (Windward 2010):
Reach la contains Area T1, Reach 1b contains Area T2, Reach 2a contains Area T3, and
Reach 2b contains Area T4.

5 As stated in the RI (Windward 2010), means of wet weight PCB concentrations in shiner surfperch were
higher in Areas T2 and T3 and lower in Areas T1 and T4 in 2004, 2005, and 2007, as well as averaged
over all years. Significant relationships between tissue and surface sediment were also identified for
shiner surfperch on a subarea basis using 2004 data; PCB concentrations in surface sediment explained
more than 50% of the variance in concentrations in tissue. Using 2005 data for shiner surfperch, the
relationship was significant but less strong, explaining 29% of the variance. For English sole and
Dungeness crab, regression relationships were not significant on an area basis using either 2004 or 2005
data, and PCB homolog patterns were consistent across the entire LDW.
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Table 4-1. LDW tissue sampling design for fish and crabs

Species

English sole

Starry
flounder

Shiner
surfperch

Dungeness
crabef

Graceful
crabef

Sample
Type
remainder¢
fillet

remainder¢

fillet

whole body

edible meat

hepato-
pancreas

edible meat

hepato-
pancreas

Target Target No. of

Target No. of

Size? Fish or Crab per | Fish or Crab

(cm) Composite
220 10
220 10
220 10
220 10

=8 15

29 5

29 10

=29 79

29 149

per Reach
604
6049

no target

no target

459

30d
30d
304

309

No. of Composite Samples

b
Total No. of by Reach
Individuals 1 2 Notes

120 6 6
none

120 6 6

no target no target no target If sufficient English sole cannot be caught within a
reach, starry flounder will serve as an alternate
no target no target no target benthic fish.
la 1b 2a 2b | Shiner surfperch will be collected from four

subreaches (rather than two reaches) due to more

180 spatial differentiation for shiner surfperch than for

3 3 3 3 | other fish and crab species analyzed in the RI

(Windward 2010).

60 6 6
none

60 3 3

60 6 6 If sufficient Dungeness crab cannot be caught within
a reach, graceful crab will serve as an alternate crab

60 3 3 species.

Note: All target and alternate fish collected will be archived frozen for 1 year from collection.
a8  Total length for fish and carapace width for crabs.

b Reaches and subreaches are defined as follows: Reach 1 (RM 0.0 to RM 2.9), Reach 2 (RM 2.9 to RM 5.), Subreach 1a (RM 0.0 to RM 1.25), Subreach 1b (RM 1.25 to RM
2.5), Subreach 2a (RM 2.5 to RM 3.75), and Subreach 2b (RM 3.75 to RM 5.0).

¢ The remainder sample is all the tissue remaining after the fillet has been removed. The whole-body concentrations will be calculated mathematically based on the fraction of the
whole body represented by each tissue type (Section 4.1.1).

If available, additional fish will be archived to create as many as 2 additional composites per reach for English sole (10 additional English sole per reach) and 1 additional

composite per subreach for shiner surfperch (15 additional shiner surfperch per subreach). If available, additional crabs will be archived to create as many as 2 additional
composites per reach (10 additional crabs per reach). These archived samples will be analyzed if needed to meet the target RME because the observed site-wide variance is
greater than anticipated.

¢ Male crabs will be collected and used in compositing in order to be consistent with fishing regulations. Both male and female Dungeness crabs were collected for the LDW RI
(Windward 2010) in order to characterize consumption by wildlife. However,81% of the collected crabs during the RI were male.

body represented by each tissue type (Section 4.1.1).
9  Inthe event that graceful crabs are collected as an alternate for Dungeness crab, the edible meat composites will be made up of 7 crabs; 14 crabs will be combined in the

hepatopancreas composites in order to ensure sufficient mass in the analytical samples.

EPA — US Environmental Protection Agency
LDW — Lower Duwamish Waterway

RI — remedial investigation

RM — river mile

The concentration for whole-body crab will be calculated mathematically by combining the edible meat and hepatopancreas concentrations based on the fraction of the whole

RME - relative margin of error
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Starry flounder (Platichthys stellatus) will be collected as a potential alternate species for
English sole in the event that a sufficient quantity of English sole of acceptable size
cannot be collected in a given reach. Starry flounder is a flatfish species with a trophic
status similar to or higher than that of English sole (Fresh et al. 1979; Windward 2004b).
Starry flounder also has greater freshwater tolerance (Eschmeyer et al. 1983) and thus
can be more abundant in the upper reach of the LDW. English sole and starry flounder
will be composited and analyzed separately.

In case a sufficient quantity of Dungeness crabs of acceptable size cannot be collected in
a given reach, graceful crab (Metacarcinus gracilis, also known as slender crab) will be
retained as an alternate species. Graceful crab have sufficient abundance in the LDW to
serve as an alternate species and have the same general feeding strategy (i.e., predators
and scavengers that consume a large variety of mollusks, crustaceans, and fish)
(Dethier 2006). Dungeness crabs and graceful crabs will be composited and analyzed
separately.

If graceful crabs are used as an alternate species because insufficient numbers of
Dungeness crab are available, the trophic similarity of the two species will be evaluated
chemically through stable isotope analysis. Carbon and nitrogen stable isotopes have a
wide range of ecological uses and are commonly employed in toxicity and food web
studies to investigate trophic dynamics. Stable nitrogen isotopic signatures supply
information about the trophic position and diet of consumers (Peterson and Fry 1987;
Fry 1988; Peterson et al. 1985), while stable carbon isotopic signatures are useful for
distinguishing among food webs based on different types of primary producers or the
location in which consumers feed along a salinity gradient (e.g., Stewart et al. 2004;
France 1995). For example, stable carbon and nitrogen isotopes were used to discern the
feeding patterns of consumers in two food webs with differing selenium uptake in San
Francisco Bay (Stewart et al. 2004). In the LDW, stable isotope plots will be used to
show the similarity between the feeding habits of Dungeness and graceful crabs
collected from the same reach. These data will enable decisions to be made regarding
whether to combine sample data from the two species in trend analysis. The need to
analyze alternate species will be determined in consultation with EPA based on
feasibility and catch-per-unit-effort.

If sufficient numbers of English sole are collected for a given reach, starry flounder will
be disposed of and no additional starry flounder will be collected. Similarly, both
Dungeness and graceful crab will be counted and composited separately during the
field effort. If a sufficient number of Dungeness crab are collected in a given reach,
graceful crab will be disposed of and no additional graceful crab will be collected.
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The catch totals of target species for previous sampling events are summarized in
Table 4-2. The catch results are summarized for the Rl sampling areas T1, T2, T3, and
T4. For English sole and Dungeness crab, Rl areas T1 and T2 are within Reach 1, and RI
areas T3 and T4 are within Reach 2 for the baseline sampling effort (Map 2-1). For the
shiner surfperch, each of the RI areas is contained within a subreach. T1 is contained
within Subreach 1a, T2 is contained within Subreach 1b, T3 is contained within
Subreach 2a, and T4 is contained within Subreach 2b (Map 2-2).

Fish and Crab QAPP

July 19, 2017
L ower Duwamish Mterway Gruup FINAL 23

Fort of Seattle  /  City of Seattle [ King County {  The Bosing Company



Table 4-2. Summary of level of effort and catch totals for target species in previous LDW tissue sampling events

Target 2017 Sampling | RI Sampling 2004 2004 2005 2005 2007 2007 2017
Species Areas Areas (actual) Target (actual) Target (actual) Target Target
T1 83 30 30 30 46 30
Reach 1 60
. T2 66 30 37 30 45 30
English sole
T3 40 30 30 30 45 30
Reach 2 60
T4 452 30 16 15 5b 15
T1 33 30 6 5 4¢ 15
Reach 1 . . 30
Dungeness T2 1 30 23 5 0 15
crab T3 16° 30 11 5 16 15
Reach 2 30
T4 6° 30 20 5 1° 5
Subreach 1a T1 79 30 60 60 63 60 45
Shiner Subreach1b | T2 111 30 62 60 60 60 45
surfperch Subreach2a | T3 157 30 70 60 60 60 45
Subreach 2b T4 121 30 45 40 40 40 45

Bold text in shaded cells indicates that the target number of individual organisms was not collected for the study.

a  Although more than 30 English sole were collected in T4, an insufficient number was collected within each of the five subareas in T4. Therefore, starry
flounder composites were also analyzed to supplement the numbers in T4 subareas without sufficient English sole. The number of starry flounder analyzed is
not included in the English sole total shown here.

b Starry flounder were analyzed as an alternate species for this area.

¢ Graceful crab were analyzed as an alternate species for this area, because the target number of Dungeness crab was not attained.
LDW — Lower Duwamish Waterway

RI — remedial investigation
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With respect to Reaches 1 and 2, sufficient English sole were collected to meet the
target numbers in 2004 and 2005. In 2007, there were insufficient English sole collected
in the T4 sampling area (within Reach 2). In general, collecting sufficient English sole in
T4 was difficult, and therefore, the English sole target number for T4 was reduced in
2005 and 2007. Starry flounder have been identified as an alternate species in the event
that collecting sufficient English sole is an issue in 2017.

Based on past sampling events, collecting sufficient numbers of Dungeness crab in
specific areas within the LDW has been difficult (Table 4-2). Dungeness crabs do not
appear to be evenly distributed throughout the waterway, so it may be difficult to
collect sufficient individuals to achieve the 2017 target numbers (30 crabs per reach).
The only previous sampling events that targeted similar numbers of crabs were those
in 2004 and 2007, and these were only partially successful (Table 4-2). Graceful crab
will be collected as an alternate species in the event that insufficient Dungeness crabs
are available.

Collecting sufficient numbers of shiner surfperch has not been an issue, so no alternate
species has been identified for shiner surfperch.

The levels of effort required for the sampling events in 2004, 2005, and 2007 are
provided in Table 4-3. The 2004 and 2007 sampling events, which were similar in scope
to the baseline sampling event and conducted in the same time of year, were completed
in seven days.

Table 4-3. Level of effort for trawling in 2004, 2005, and 2007 LDW sampling

events
Year Month Total Trawls | Trawl Days Trawls per Day
2004 August 121 7 17
2005 August/September 93 6 16
2007 September 109 7 16

LDW — Lower Duwamish Waterway

The existing data suggest that the greatest difficulty will be in collecting sufficient
numbers of English sole and Dungeness crab in Reach 2. Therefore, the effort will begin
in Reach 2 with three days of sampling in order to estimate the potential total level of
effort that could be required to achieve the target numbers in this reach. Sampling will
then be conducted in Reach 1 until sampling is complete (no more than three days),®
while the Reach 2 results are assessed by LDWG and EPA to determine whether
alternate species will be needed to achieve the target number of composites in Reach 2.
Following the completion of Reach 1 sampling, Reach 2 sampling will be completed in
accordance with the decisions made based on the assessment of the data from the

6 If Reach 1 sampling has not been completed after three days, the results will be assessed to determine
whether alternate species are needed. If necessary, Reach 1 sampling will resume after Reach 2
sampling is complete.
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initial three-day sampling effort. The baseline sampling will have a maximum level of
effort of eight days. EPA will be kept informed throughout the sampling event. In the
event that target numbers cannot be reached with reasonable effort, EPA will be
consulted.

4.1.3 Number of composite samples

Individual organisms will be collected within the targeted reaches or subreaches of the
LDW, as described above, and multiple tissue composite samples will be constructed
for a given reach or subreach. Composite samples will be combined to estimate the
site-wide mean and its 95UCL using stratified estimates. The stratified design will
account for possible differences of mean and variability in composite tissue
concentrations across reaches and subreaches.

A total of 12 composite samples will be created for English sole (whole-body minus
fillet; referred to as remainder),” English sole (fillet), Dungeness crab (edible meat), and
Dungeness crab (hepatopancreas), 6 from each of the 2 reaches shown in Map 2-1
(Table 4-1). The numbers of composite samples are based on a statistical evaluation of
data from several LDW tissue sampling efforts (included in the RI/FS dataset).
Distributional characteristics of individual tissue concentrations and site-wide patterns
of mean concentrations were used to identify the best statistical design to determine the
sample sizes expected to achieve the targeted RME of 25%,8 as described in Appendix
A of the Work Plan (Windward and Integral 2017b).

Each English sole composite sample will include 10 fish for a total of 60 fish per reach, a
total of 120 fish for both reaches combined. The same fish will be used for fillet and
remainder samples, and whole-body concentrations in each fish will be determined by
mathematically combining the results based on the fraction of the whole body
represented by each tissue type.

Reconstituted whole-body English sole concentrations will be calculated using the
following equation:

CWB = (Cfillet I:fillet) + (Cremainder |:remainder) Equation 1
Where:

Cws = estimated whole-body tissue concentration

Crillet = fillet tissue concentration

7 The English sole remainder and fillet data will be used to calculate whole-body concentrations.

8 An RME of 25% or less is expected for this sampling design when the coefficient of variation (CV) is
< 0.48. Data for all species and tissue types met this CV threshold, with one exception. A single
elevated hepatopancreas sample increased variability for the Dungeness crab whole-body estimates,
resulting in a CV of 0.6 and an RME of approximately 30% for the mean using this sampling design.
Without this single sample, the CV was < 0.15.
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Fiillet = average fraction of whole-body weight that is fillet (average
fillet weight fraction of individual English sole that are
included in composite sample)

Cremainder = remainder tissue concentration

Fremainder = average fraction of whole-body weight that is remainder
(average remainder fraction of individual English sole that are
included in composite sample)

If sufficient English sole cannot be caught within a specific reach, starry flounder will
be considered as an alternate species (see Section 4.1.1). Composite samples will not
mix the two species. Extra English sole (and starry flounder) will be retained and
archived for the potential analysis of as many as two additional composite samples per
reach, if sufficient fish of the target size are available. These extra composite samples
will only be analyzed if the site-wide CV is approximately 0.5 or higher, 0.5 being the
CV threshold used to establish the number of composites needed to achieve the target
RME (Windward and Integral 2017b).

Dungeness crab edible meat composite samples will include edible meat from five
individuals. Dungeness crab hepatopancreas tissue samples will also be analyzed;
equal contributions from 10 crabs will be needed for each of the hepatopancreas
samples to obtain sufficient mass for analysis. Thus, in total, 30 crabs (6 composite
samples with 5 crabs each) will be collected in each reach to produce 6 edible meat
composites and 3 hepatopancreas composites. Each hepatopancreas composite will
contain hepatopancreas tissue from the 10 crabs represented in the corresponding
2 edible meat composites.

To calculate the concentrations in whole-body Dungeness crab for comparison to the
TTLs (ROD Table 21 (EPA 2014b)), the edible meat concentrations and the
hepatopancreas concentrations will be mathematically combined based on the fraction
of the whole body represented by each tissue type. Each hepatopancreas sample will be
combined with the two corresponding edible meat samples to generate two
whole-body samples.

Reconstituted whole-body crab tissue concentrations will be calculated using the
following equation:

CWB = (C hepatopancreas I:hepatopancreas ) + (Cedible meat I:edible meat) Equation 2

Where:
Cws = estimated whole-body tissue concentration
Chepatopancreas = hepatopancreas tissue concentration (mg/kg ww)
Fhepatopancreas = average fraction of whole-body weight that is hepatopancreas

(average hepatopancreas weight fraction of individual crab
that are included in composite sample)
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Cedible meat = edible meat concentration

average fraction of whole-body weight that is edible meat
(average edible meat fraction of individual crab that are
included in composite sample)

Fedible meat

If sufficient Dungeness crabs cannot be caught within a specific reach, graceful crab
will be collected as an alternate species (see Section 4.1.2). If both species are analyzed,
they will be analyzed in separate composite samples. Extra Dungeness crab (and
graceful crab) will be retained and archived for the potential analysis of as many as two
additional composite samples per reach, if sufficient crabs of the target size are
available. These extra composite samples will only be analyzed if the site-wide CV is
approximately 0.5 or higher, 0.5 being the CV threshold used to establish the number of
composites needed to achieve the target RME (Windward and Integral 2017b).

For shiner surfperch, 3 composite samples will be collected per subreach

(i.e., Reaches 1a, 1b, 2a, and 2b) for a total of 12 composite samples site wide

(Table 4-1). Each shiner surfperch composite sample will include 15 fish for a total of
45 fish per subreach and 180 fish site wide. Extra shiner surfperch will be retained and
archived for the potential analysis of one additional composite sample per subreach.
These extra composite samples will only be analyzed if the CV is higher than the
maximum site-wide CV of 0.4 observed in the 2007 dataset (Work Plan Appendix A),
which was used to establish the number of composites needed to achieve the target
RME (Windward and Integral 2017b). Sufficient shiner surfperch are expected to be
collected, so an alternate species is hot needed.

4.1.4 Compositing scheme

Table 4-1 presents the number of organisms required per composite sample for all
tissues. At the conclusion of the sampling event, all individuals will be archived frozen,
and a compositing memorandum will be prepared for EPA review.

To determine which individual fish or crabs of a given species from a given sampling
area will be composited, consideration will be given to length, mass, and the location of
collection within a reach (or subreach). After each day of trawling and crab trapping,
the locations and catch will be summarized and shared with LDWG and EPA. Using
this information, the trawl plan for the next day will be devised to ensure coverage of
the reach, to the extent feasible.

Using this compositing approach, the concentration variance of a given chemical
among samples from a given sampling area will be minimized to the extent possible,
resulting in a reasonable estimate of the true population mean concentration for each
sampling area and the LDW as a whole. Following the completion of the field effort, a
compositing memorandum will be prepared to identify the individuals selected for
each composite. In order to create representative composites, the individuals within the
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composites will be balanced in terms of the size of the fish and crab, locations, and
genders that were collected.

4.1.5 Targeted organism size

Target sizes for this QAPP are consistent with those of the LDW RI tissue dataset and
represent reasonable size ranges for seafood consumed by humans. The target size
range for English sole is = 20 cm total length.® The target size for starry flounder, a
potential alternate for English sole, is also > 20 cm total length.

The target size range for both Dungeness and graceful crabs is > 9 cm total length,
which is consistent with the target size range used in the LDW RI (Windward 2010).
Collecting crabs in this size range will maximize the likelihood of collecting sufficient
numbers of crabs for chemical analyses; it also considers the need to collect crabs large
enough to be consumed by humans. Additionally, crabs in this size range are mostly
adults that may have been exposed to LDW sediments for a longer period of time than
juvenile crabs.

The targeted size range for shiner surfperch is > 8 cm total length. Weitkamp and
Campbell (1980) identified 8- to 14-cm shiner surfperch captured in the LDW as adult
fish. Fish of this size were also collected for the LDW RI (Windward 2010).

4.2 SAMPLING METHODS

Sample ID, sampling methods for each target organism, and field processing methods
will be performed following the protocols described in this section. Contingencies may
arise during field activities that require modification of the general procedures outlined
below. Such modifications will be at the discretion of the FC after consultation with the
Windward TM and PM, the boat captain, and the EPA representative in the field, if
applicable. LDWG and EPA will be consulted if significant deviations from the
sampling design are required. All modifications will be recorded in the protocol
modification form.

4.2.1 Sample identification

Unique alphanumeric ID numbers will be assigned to each individually wrapped fish
or crab specimen in the field and recorded on the target fish and crab species form.0
For the WDFW permit, organisms other than the targeted or alternate species will be
recorded on the non-target species collection form, but no specimen ID will be
assigned. The first five characters of the ID number will be LDW17 to identify the

9 Fish that are > 17 but < 20 cm in length will be archived in case there are not sufficient fish > 20 cm in
length. If insufficient fish are available, the number of fish in this size range will be considered in
alternate-species decisions.

10 The sample ID schematic has been simplified from the one used in the RI to maintain the uniqueness of
each individual specimen or composite sample, and to minimize the risk of compositing and data entry
errors.
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project area and sampling year (2017). The next two characters will identify the specific
tissue sampling area, including subarea, if applicable: R1 or R2 for English sole, starry
flounder, Dungeness crab, and graceful crab; R1A, R1B, R2A, or R2B for shiner
surfperch. The next five characters include a two-letter species code (ES, SF, SS, DC, or
GC, representing English sole, starry flounder, shiner surfperch, Dungeness crab, or
graceful crab, respectively) and a three-digit number indicating the sequential number
of the specimen captured during the sampling event. For example, the 11th English sole
captured in Reach 1 would be identified as LDW17-R1-ES011. All relevant information
for each individually wrapped and labeled target specimen—including specimen ID,
length, weight, external abnormalities, sample date, sample time, and location
number—will be recorded on the target fish and crab species collection form
(Appendix B) and included as an appendix in the final data report. Therefore, all
pertinent data associated with each individual fish or crab specimen will be tracked.

Composite samples will be identified using a similar convention. In place of the
individual’s three-digit sequential number, a two-letter tissue type code (WB, FL, RM,
EM, or HP for whole body, skin-on fillet, remainder [after removal of the fillet], edible
meat, or hepatopancreas samples, respectively) will be indicated. Finally, the ID will be
appended by “comp” and a two-digit sequential composite number. For example, the
second fillet English sole composite sample collected from Reach 1, would be identified
as LDW17-R1-ESFL-comp02.

4.2.2 Sampling methods

Fish and crabs will be collected from the LDW primarily using a high-rise otter trawl.
Crab traps will also be deployed concurrently to supplement the sampling effort.

4.2.2.1 High-rise otter trawl

Trawling methods, described in this section, are designed to systematically sample
reaches and subreaches. Based on previous levels of effort needed during the RI, the
expected maximum daily effort is approximately 16 trawls, depending on site
conditions and number of fish and crab processed (Table 4-3). Trawling will be
conducted using the vessel R/V Kittiwake, captained by Charlie Eaton of Bio-Marine
Enterprises.

The high-rise otter trawl consists of a 25-ft (7.6-m) headrope and 29-ft (8.8-m) footline,
side panels with 1.5-in. mesh that open to 5 ft at the wing tips, and 24- x 36-in.
V-shaped galvanized steel trawl doors. The footline consists of 0.5-in. combination
poly/wire with 5.33-0z seine leads interspersed with 2-in. rubber discs, and the
headrope has eight 5-in. plastic floats. The 1.25-in. mesh codend also has a knotless
nylon codend liner with 0.25-in. mesh.

Each trawl line will be conducted within the bounding coordinates of the reaches or
subreaches. Trawling will not be conducted in waters shallower than 6 ft deep (at the
time of trawling), because the high-rise otter trawl is impractical in shallower areas
(Eaton 2004). The specific trawl line and order in which the reaches or subreaches will
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be sampled will be determined by the boat captain and FC based on logistical
considerations. Subsequent trawls may follow the first trawl line or a different trawl
line.

The trawl will be deployed to the bottom using a winch. When the trawl reaches the
bottom, the “dog” of the winch will be set (stopping the release of cable from the
winch), and the vessel will begin the trawl. The trawl will progress upstream at a
constant speed of 2.5 knots. The spread of the trawl will be approximately 4.7 m, with a
rise of approximately 1.5 m. When the vessel reaches the end of each trawl line, the dog
of the winch will be released and the trawl will be hauled aboard, allowing the
captured species to be processed. The date, time, and location of the trawl will be
recorded on the fish and crab tissue collection form (Appendix B) after each trawl is
hauled out of the water.

Trawl start and end points will be recorded using a Trimble NT300D DGPS with 1- to
2-m accuracy. When the trawl is deployed on the bottom, GPS and clock readings will
be taken to mark the starting point of the trawl. Final GPS and clock readings will be
made when net retrieval begins. The length of the line out from the trawl will also be
recorded to correct for the final trawl length and endpoint.

Trawling will be conducted from aboard the R/V Kittiwake using a live sampling
technique, which will minimize the number of non-target species mortalities through
species sorting and processing prioritization. Upon completion of an individual trawl,
the catch will be hauled aboard and immediately emptied into a large plastic tub filled
with site water. Field technicians will sort the catch by species and size into numerous
smaller tubs, also containing site water. Target species will be separated from
non-target species and processed as described in Section 4.2.3. Non-target species will
be identified to the lowest practical taxon and their numbers estimated, and the fish
will be returned to the LDW as quickly as possible (without weighing). For target
species, any prey in the fish’s mouth will be assumed to have been consumed in the
trawl and will be removed from the fish’s mouth before processing.

The order in which reaches and subreaches will be trawled over the course of the
project and in a given day will follow the general scheme outlined in Section 4.1.2, but
will be determined by both the FC and the boat captain based on logistical
considerations. Leaving this decision to the discretion of the field personnel maximizes
their ability to respond to field conditions, and to exercise their professional judgment
on fishing conditions. The trawl results will be reported daily to the Windward TM and
PM, who will provide input on priorities for the subsequent day’s sampling effort. In
the event that there are issues with sufficient catch, LDWG and EPA will be consulted
as well.

Trawling will be discontinued in a given reach or subreach when the target numbers of
fish and crabs have been collected through either traps or trawls. All fish and crab of
target sizes will be archived pending compositing (see Section 4.1.3).
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4.2.2.2 Crab traps

Crab traps will be deployed daily at maximally dispersed locations outside of the
navigation channel within a reach. Traps will be placed at locations where they will not
interfere with vessel navigation, and where they will remain submerged during the
entire time they are in the LDW.11 Up to 12 traps per day is a feasible effort based on
Windward’s experience in quarterly crab and shrimp sampling (Windward 2004a).
Fewer or more traps may be set in a given reach depending on the success of the
trawling effort during the first few days of sampling. Only one reach will be sampled
each day.

The specific reach to be sampled using traps will be determined primarily based on
crab targets and sampling logistics related to the concurrent trawl effort. If trawl target
numbers are met in a given reach, trap sampling will focus on the other reach until
targets are met for both reaches, or until the maximum level of effort (eight days) is met
(see Section 4.1.2).

Trap sample locations will be recorded using a Trimble SPS461 (with Real Time
Kinematic [RTK]) DGPS with 10-cm accuracy. Coordinates will be taken at the
deployment location for each trap. The FC will ensure that specimens are collected
within the specified tissue reaches (Map 2-1).

Crabs will be collected using Ladner® 30-in. stainless steel rubber-wrapped crab traps.
Each trap will be deployed on an individual float at the chosen sampling location. Crab
bait, a mixture of fish scraps and squid, will be placed in mesh bait bags and tied to the
inside of the trap so that the bag cannot be opened and its contents consumed. All traps
will soak for a minimum of two hours before retrieval.12 All traps will be retrieved in
the same order they were deployed. The field crew will monitor the traps, to the extent
possible, when deployed in areas of high vessel traffic. Any trap(s) determined by the
FC to be a hazard to navigation will be moved to a new location within the same
sampling subarea away from vessel traffic. Any traps lost during sampling will be
replaced, and all traps will be outfitted with a degradable latch to ensure that escape
holes will open if the trap is lost. The degradable latch will ensure that lost traps will
not continue to catch indefinitely, thereby harming local crab or fish. The date, time,
and location of the trap will be recorded during both deployment and retrieval.

During the trap retrieval phase, captured organisms will be sorted by species into
decontaminated bins filled with LDW water. All non-target species will be identified to
the lowest practical taxon and their number estimated.

11 Traps will generally be placed in locations deeper than -2 ft mean lower low water (MLLW); however,
traps may be placed in shallower water if high tides coincide with sampling.

12 The quarterly crab/shrimp surveys used a 4-hr soak time as a standard for assessing relative
abundance at different locations, but a 2-hr soak time should be sufficient to capture the target
specimens and still provide the field crew with enough flexibility for multiple deployments of the same
trap during a single day. If catch rates are low, increased soak times may be considered; overnight
soaks will not be used due to potential loss from vessel traffic and the possibility of trap theft.
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Deploying crab traps will be discontinued in a given reach when the target numbers of
crab have been collected through either traps or trawls. All crabs of target size will be
retained, with the goal of achieving the requisite number of composite samples per
reach (see Section 4.1.3).

4.2.3 Field sample processing

All species captured using the methods outlined above will be placed in
decontaminated bins filled with LDW water. Target species fish and crabs of similar
size will be preferentially selected and visually sorted. Specimens of target species that
do not meet size requirements will be counted and returned to the LDW. Specimens of
non-target species will be identified to the lowest practical taxon and their numbers
estimated. Special care will be taken to ensure that non-target organisms are returned
to the LDW quickly, with minimal handling.

4.2.3.1 Fish

Individual fish of the selected target species will be rinsed in LDW water to remove any
foreign material from the external surface. Large target fish will be killed using the
method outlined by EPA (2000) (i.e., by a sharp blow to the base of the skull with a
metal rod or club). This method will be used solely for the purpose of killing fish, and
care will be taken to keep the wooden club or metal rod reasonably clean to prevent
sample contamination. Small fish will be killed by placing them in a clean bag on ice, as
recommended by EPA (2000). Individual specimens of the target species will be
visually grouped by species and general size class, and placed in clean holding trays to
prevent contamination. All fish will be inspected carefully to ensure that their skin has
not been damaged by the sampling equipment. The FC will discard any specimens
with broken skin. Each fish within the selected target species will be measured to
determine total length (nearest mm) and weight (nearest 0.5 g).

For English sole, the gender of the fish will be determined. If fish weights are to be
determined in the field, fish will be weighed using a handheld scale suited to the
weight of the species (PesolaO 100 g x 1 g, PesolaO 300 g x 2 g, and

PesolaO 1000 g x 10 g). To be consistent with the convention used by most fisheries
biologists in the United States, total length will be measured as the distance from the
anterior-most part of the fish to the tip of the longest caudal fin ray (when the lobes of
the caudal fin are compressed dorsoventrally) (Anderson and Gutreuter 1983).
Additional information regarding fish collected for chemical analysis will include
general observations of individual specimen health, such as any visible signs of
morphological abnormalities, external lesions, parasites, or fin erosion. If time allows,
photographs of external abnormalities will also be taken. If sampling conditions do not
allow adequate time for sample processing in the field, individual specimens of the
same species from a particular sampling area and gear deployment (i.e., a single trawl)
will be kept together in one large, resealable plastic bag with the date, time, effort
number, species, and collection method recorded on the outside in indelible ink. All
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other pertinent information will be traceable through the field notebook and collection
forms (Appendix B). The bagged and iced fish will be transported in coolers to the
laboratory for final processing. Fillets will be prepared in the laboratory, not in the
field.

423.2 Crabs

Crabs will be inspected to ensure that their exoskeletons have not been cracked or
damaged during the sampling process; damaged crabs will be discarded (EPA 2000).
The sex of the crab will be determined and only male crabs will be retained for
additional processing. Female crabs will be counted and returned to the LDW as
quickly as possible (without measuring). Captured crabs will be rinsed with LDW
water, and individual specimens will be grouped by species and placed in clean
holding trays to prevent contamination. Target crab specimens will be identified to
species, measured to the nearest 1 mm, and weighed to the nearest 0.5 g. Crabs may be
weighed and measured in the field or in the laboratory at the discretion of the FC. Prior
to processing, crabs will be placed on dry ice; dry ice will be used rather than water ice
because it is a more humane way to Kill the crabs. Crab carapace width measurements
will be obtained using stainless steel calipers. Crabs will be weighed using a handheld
scale suited to the weight of the species (PesolaO 100 g x 1 g, PesolaO 300 g x 2 g, and
PesolaO 1000 g x 10 g). In keeping with EPA guidance, crab carapace width
measurements will be made laterally across the carapace from tip of spine to tip of
spine (EPA 2000). If sampling conditions do not allow adequate time for sample
processing in the field, individual specimens of the same species from a particular
sampling area and gear deployment (i.e., a single trap) will be kept together in one
large, resealable plastic bag with the date, time, effort number, species, and collection
method recorded on the outside in indelible ink. All other pertinent information will be
traceable through the field notebook and collection forms (Appendix B). The bagged
and iced crabs will be transported in coolers to the laboratory for final processing. The
edible meat and hepatopancreas will be removed from the crabs in the laboratory, not
in the field.

4.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS

Sample custody is a critical aspect of environmental investigations. Sample possession
and handling must be traceable from the time of sample collection, through laboratory
and data analyses, to delivery of the sample results to the recipient. Procedures to be
followed for sample handling, custody, and shipping are detailed in this section. In
addition, procedures for decontamination of equipment and disposal of field-generated
waste are described.

4.3.1 Sample handling procedures

Fish and crab processing will be conducted either in the field or off-site. Field
processing is described in Section 4.2.3. Fish or crabs from each sampling effort (i.e., a
single traw! or crab trap from a given reach or subreach) will be kept separate from one
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another and processed one at a time to ensure that individual specimens are tracked
properly. Each target species will be individually wrapped in heavy-duty aluminum
foil; enclosed in individual, resealable plastic bags with an ID label (also enclosed in a
resealable bag); and immediately stored in coolers with wet ice. Crabs will be double
wrapped in heavy-duty aluminum foil to minimize punctures in the aluminum foil or
plastic bag. If processing occurs off-site, specimens transported to the facility will be
unpacked from coolers, measured as described in Section 4.2.3, and weighed using an
analytical scale accurate to 0.5 g.

The FC will be responsible for reviewing count, length, weight, gender, and external
abnormality information for all species recorded on the field collection forms
(Appendix B), and will correct any improperly recorded information. All fish and crabs
will be placed on ice, packed into coolers, and sent to ARI to be held, frozen. Specimen
labels will be included with each shipment.

Sample labels will contain the project number, sampling personnel, date, time,
specimen ID, and comments (Appendix B). All of the pertinent information about the
specimen, including the specific trawl or trap the specimen came from and the specific
reach or subreach, will be traceable through the sample label. A complete sample label
will be affixed to each individual sample as described above.

The specimens included in each composite sample will be tracked using a composite
sample form (Appendix B). This form will include the composite sample ID, the
individual sample ID of each specimen included in the composite, and the length and
weight of each specimen.

At each laboratory, a unique sample identifier will be assigned to each sample (termed
either project ID or laboratory ID). The laboratory will ensure that a sample tracking
record follows each sample through all stages of laboratory processing. The sample
tracking record must contain, at a minimum, the name/initials of responsible
individuals performing the analyses, dates of sample extraction/preparation and
analysis, and type of analysis being performed.

4.3.2 Sample custody procedures

Samples are considered to be in custody if they are: 1) in the custodian’s possession or
view; 2) in a secured place (under lock) with restricted access; or 3) in a container and
secured with an official seal(s) such that the sample cannot be reached without
breaking the seal(s). Custody procedures will be used for all samples throughout the
collection, transportation, and analytical processes, and for all data and data
documentation whether in hard copy or electronic format. Custody procedures will be
initiated during sample collection. A COC form will accompany all samples to the
analytical laboratory. Each person who has custody of the samples will sign the COC
form and ensure that the samples are not left unattended unless properly secured.
Minimum documentation of sample handling and custody will include:

u Sample location, project name, and unique sample ID number

Fish and Crab QAPP
July 19, 2017
L ower Duwamish Mtemay Gruup FINAL 35

Fort of Seattle  /  City of Seattle [ King County {  The Bosing Company



u Sample collection date and time

u Any special notations on sample characteristics or problems
u Name of the person who initially collected the samples

u Date sample was sent to the laboratory

u Shipping company name and waybill number

In the field, the FC will be responsible for all sample tracking and custody procedures.
The FC will also be responsible for final sample inventory, and will maintain sample
custody documentation. The FC will also complete COC forms prior to removing
samples from the sampling area. At the end of each day, and prior to sample transfer,
COC entries will be made for all samples. Information on the sample labels will be
checked against sample log entries, and sample tracking forms and samples will be
recounted. COC forms, which will accompany all samples, will be signed at each point
of transfer. Copies of all COC forms will be retained and included as appendices to
QA/QC reports and data reports. Tissue samples will be shipped in sealed coolers.

The laboratories will ensure that COC forms are properly signed upon receipt of the
samples, and will note questions or observations concerning sample integrity on the
COC forms. The laboratories will contact the FC and project QA/QC coordinator
immediately if discrepancies are discovered between the COC forms and the sample
shipment upon receipt.

4.3.3 Shipping requirements

A sample shipping and handling flow chart is provided in Figure 4-1. ARI will ship
individual crab and fish samples that have been organized into composite sample
groups to Axys for homogenization and compositing, as described in Section 4.4, after
EPA and LDWG have agreed on the final compositing scheme. The final compositing
scheme will be sent to Axys prior to the delivery of the samples. Axys will ship the
homogenized subsamples to the other laboratories for analyses.
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Figure 4-1.Sample shipping and handling process

Samples will be stored, frozen, at ARI, and will remain frozen while they are organized
into composite groups. The samples will be transported, frozen, by courier in coolers
from ARI to Axys. Prior to shipping, sample containers will be wrapped in bubble
wrap and securely packed inside a cooler with ice packs. The original signed COC
forms will be placed in a sealed plastic bag and taped to the inside lid of the cooler.
Fiber tape will be wrapped completely around the cooler. On each side of the cooler, a
This Side Up arrow label will be attached; a Handle with Care label will be attached to the
top of the cooler, and the cooler will be sealed with a custody seal in two locations.

The temperature inside the cooler(s) containing the tissue samples will be checked by
AXxys upon receipt of the samples. The laboratory will specifically note any coolers that
do not contain ice packs, or that are not sufficiently cold (< 6°C) upon receipt. All
samples will be handled so as to prevent contamination or sample loss. Samples will be
stored frozen until compositing. After composite samples are created, all remaining
tissue samples will be disposed upon receipt of written notification by the Windward
PM. Samples may be held up to 1 year, depending on when decisions are made
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regarding analysis. Once composite samples are homogenized and frozen, Axys will
ship subsamples to the other analytical laboratories. Shipment of subsamples will
follow the same procedure as noted above.

4.3.4 Decontamination procedures

Sources of extraneous tissue contamination include sampling gear, grease from ship
winches or cables, spilled engine fuel (gasoline or diesel), engine exhaust, dust, ice
chests, and ice used for cooling. All potential sources of contamination in the field will
be identified by the FC, and appropriate steps will be taken to minimize or eliminate
contamination. For example, during retrieval of sampling gear, the boat will be
positioned, when feasible, so that engine exhaust does not fall on the deck. Ice chests
will be scrubbed clean with detergent and rinsed with distilled water after use in each
sampling area to prevent potential cross-contamination. To avoid contamination from
melting ice, samples will be placed in waterproof plastic bags (EPA 2000), and the
crushed wet ice will be placed in separate plastic bags. Sampling equipment that has
obviously been contaminated by oils, grease, diesel fuel, or gasoline will not be used,
unless it can be thoroughly decontaminated using detergent and distilled water. All
utensils or equipment that will be used directly in handling fish or crab (e.g., fish
measuring board or calipers) will be cleaned in the laboratory prior to each sampling
trip, and stored in aluminum foil until use (EPA 2000). Between sampling areas, the
field collection team will clean each measurement device with Alconox® detergent,
rinse it with ambient water, and wrap it in aluminum foil to prevent contamination.
The high-rise otter trawl and crab traps cannot be practically decontaminated using the
same protocol as other sampling equipment due to their large size, so they will be
manually cleaned of all visible debris and washed in LDW water during deployment.
All fish and crabs caught by trawl or trap will be placed in a decontaminated container
with LDW water for a few minutes to rinse them before processing.

In summary, the following practices will be followed to minimize sample
contamination:

u Fish and crab processing will only occur on only clean surfaces, such as
aluminum foil.

u lce chests will be scrubbed with Alconox® detergent and rinsed with deionized
water prior to any sampling activities.

u Samples will be placed in resealable, waterproof plastic bags to avoid
contamination from melting ice.

u Sampling equipment will be kept free from contaminants such as oils, grease,
and fuels.
4.3.5 Field-generated waste disposal

Excess fish or crabs, generated equipment rinsates, and decontamination water will be
returned to each sampling location after sampling has been completed for that location.
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All disposable sampling materials and personal protective equipment (PPE) used in
sample processing, such as disposable coveralls, gloves, and paper towels, will be
placed in heavyweight garbage bags or other appropriate containers. Disposable
supplies will be removed from the site by sampling personnel and placed in a normal
refuse container for disposal as solid waste.

4.4 LABORATORY METHODS

Laboratories will meet the sample handling requirements and follow the procedures
described in this section. In addition, analytical methods and data quality indicator
(DQI) criteria are provided herein.

4.4.1 Laboratory sample handling

Samples will be stored initially at ARI and held, frozen at -10°C, until all fish or crabs
have been collected. Individual tissue samples will remain frozen and will be
organized into composite groups by Windward personnel. The individual fish or crabs
included in each composite sample will be determined based on the compositing
scheme described in Sections 4.1.3 and 4.1.4, as well as any required modifications
determined in consultation with EPA. Fish and crabs selected for each composite
sample will be grouped into labeled, resealable plastic bags. Fish and crabs will remain
frozen and will be delivered to Axys via courier (Figure 4-2).

Tissue homogenization will be conducted by Axys. The laboratory SOP for tissue
homogenization is presented in Appendix C. During the compositing and
homogenization process, fish and crab specimens from each trawl, trap, or sampling
location will be kept separate from one another and processed one at a time to ensure
that individual specimens are tracked properly.

4.4.1.1 Fish composites

For English sole fillet samples, partially thawed whole fish will be filleted with the skin
on. A lengthwise cut will be made along the dorsal region adjacent to the spine using a
solvent-rinsed scalpel or pre-cleaned razor blade. The muscle tissue will be carefully
separated from the ribs until the entire muscle fillet has been removed, including all
tissue behind the gill flap to the tail fin (as much as is reasonably possible). Care must
be taken to not puncture any internal organs during this process.

The weight of the fillet and the remainder of each individual fish will be measured
prior to compositing. The fillet composite and the remainder composite will be
comprised of the same 10 fish.

Whole shiner surfperch will be partially thawed prior to processing. Equal aliquots of
individually homogenized fish will be combined and homogenized to create each
composite sample. Homogenized composites will be stored frozen.
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4.4.1.2 Crab composites

Crab samples will be at least partially thawed before processing. The hepatopancreas
tissue and edible meat tissue will be dissected and separated into respective samples
using surgical scalpels, forceps, shears, picks, and/or razor blades. The shell will be
removed from the belly of the crab by pulling up on the back end of the shell, thereby
exposing the crab’s internal organs. The hepatopancreas tissue, which is typically
yellow, will be removed, ensuring its separation from all other tissue (e.g., white,
spongy gill tissue). All edible meat tissue (as much as is reasonably possible) will be
removed from the crab’s upper body, legs, and claws. The weight of the edible meat
and hepatopancreas will be measured for each individual crab prior to compositing.
Equal aliquots of homogenized edible meat or hepatopancreas will be combined and
homogenized to create each composite. Homogenized composites will be stored frozen.

44.1.3 Homogenization

Individual fish and crab specimens will be homogenized using a blender, chopper,
and/or meat grinder following Axys SOPs. Solvent-rinsed knives or razor blades may
be used to cut the tissue into smaller pieces (i.e., 3-in. slices) prior to chopping or
blending to ensure that the tissue is homogenized into a creamy paste with no
discernable bits remaining (e.g., no large pieces of bones or fins). Then, equal aliquots
from each individual homogenate will be combined to create a composite sample. The
composited, homogenized tissue subsample selected for extraction or analysis must be
representative of the entire composite sample. The final compositing scheme will be
determined in consultation with EPA.

Recommended container materials, storage temperatures, and holding times are
provided in Section 4.4.2. Any remaining homogenates (either of individual fish
included in composite samples or of the composited samples themselves) will be
archived.

Whole fish and crabs not homogenized will be archived, frozen for up to 1 year from
collection. Homogenized fish and crabs will be archived, frozen, for up to 1 year from
collection; after that time, the samples will be discarded because they will be outside of
their analytical holding times (Section 4.4.2).

Axys will ship frozen subsamples of selected tissue sample homogenates to AR,
Brooks Applied, and ALS laboratories for chemical and conventional, total and
inorganic arsenic, and organochlorine pesticide analyses, as presented in Section 4.4.2.
Frozen crab sample homogenates will be shipped to Isolab in the event that graceful
crabs are used as an alternate crab species.

4.4.2 Analytical methods

Chemical analyses of the tissue samples will be conducted at five different laboratories.
Analyses to be conducted at each laboratory are presented in Table 4-4. Analytical
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methods and laboratory sample handling requirements for all measurement

parameters are presented in Table 4-5.

Table 4-4. Procedures to be conducted at each analytical laboratory

AXxys ARI
- Compositing - PCB Aroclors
- Homogenization - CPAHs
- Storage - SVOCs
- Dioxins/furans - vanadium
congeners . TBT

- PCB congeners - lipids

- percent solids

Brooks Applied ALS

- inorganic arsenic

Isolab

- organochlorine
pesticides

- stable isotope
analysis?

a8  Supplemental analysis to be performed for all edible meat crab samples in the event that graceful crabs are

used as a crab alternate species.
ALS — ALS Environmental-Kelso
ARI — Analytical Resources, Inc.
Axys — Axys Analytical Services Ltd.
Brooks Applied — Brooks Applied Labs
cPAH — carcinogenic polycyclic aromatic hydrocarbon

Isolab — Isolab at University of Washington
PCB — polychlorinated biphenyl

SVOC - semivolatile organic compound
TBT — tributyltin
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Table 4-5. Analytical methods and sample handling requirements

Extraction Sample Holding
Parameter Reference Solvent Cleanup Laboratory Time Container Preservative
1 year to extract; aluminum foil
EPA 3350-C Mod GPC (optional) extract within (whole fish)
PCB Aroclors? EPA 8082A DCM/acetone id ARI 14 days of thawing; lass iar freeze to <-10°C
acl analyze within 1 year h 9 )
of extraction (homogenate)
) 1 year to extract;
biobead extract within Wuminum foi
" . multi-layered 14 days of thawing; | & UTTU? hOI
PCB congeners |HRGC/HRMS SOXEPF:Z ng%%'on DCM acid/base silica Axys | analyze within 1 year (w Igsi .':r ) freeze to <-10°C
alumina of extraction if g J
o .| (homogenate)
florisil extracts are stored in
the dark at < -10°C
aluminum foil
Inorga}nlc EPA 1632 na na Broqks 1 year (whole T'Sh) freeze to £-10°C
arsenic Applied glass jar
(homogenate)
1 year to extract; aluminum foil
i GPC (optional) extract within )
CPAHsP IIEEFI;':383257%§‘2A.I(I:/(|1 DCM/acetone silica gel ARI 14 days of thawing; (erlg;i T:rh) freeze to < -10°C
(manual) analyze within (ho%no ejnate)
40 days of extraction 9
biobead 1 year to extract;
mum_layered extract within . .
Dioxins/furans® soxhlet extraction acid/base silica 14 days of thawing; &?\lfvrr?érl]: ?;SLC;II
HRGC/HRMS DCM/hexane - Axys analyze within 1 year . freeze to <-10°C
17 congeners EPA 1613B florisil . glass jar
umi of extraction if (homogenate)
a umlnal extracts are stored in 9
carbon/celite the dark at < -10°C
1 year to extract; aluminum foil
extract within )
Selected SVOCH EPQPS : 58%7%:\3/' od DCM/acetone GPC ARI 14 days of thawing; (erlg;i T:rh) freeze to £-10°C
analyze within (ho%no ejnate)
40 days of extraction 9
Fish and Crab QAPP
July 19, 2017
L ower Duwamish Mterway Gruup FINAL 42

Fort of Seattle  /  City of Seattle [ King County {  The Bosing Company



Parameter

TBT, DBT,
monobutyltin (as
ions)

Vanadium

Selected
organochlorine
pesticides®

Lipids

Percent solids

Solid 513C, 3°N

Method

GC/MS

ICP-MS

GC/MS

gravimetric
extraction

drying oven

isotope ratio

mass

Reference
EPA 3350-C Mod

EPA 8270-SIM

EPA 6020A
UCT-KED

EPA 3541 EPA
8270D/1699 Mod

Bligh and Dyer
(mod)

PSEP (1997)

IsoLab (2017)

spectrometer

Extraction Sample Holding
Solvent Cleanup Laboratory Time
. 1 year to extract;
h(_exyIMgBr n extract within
0.10% diethyl ether .
h o ARI 14 days of thawing;
tropolone/DCM | alumina or silica o
ol analyze W|th|n_
9 40 days of extraction
na na ARI 6 months
1 year to extract;
GPC extract withir!
DCM b ALS 14 days of thawing;
carbon analyze within
40 days of extraction
DCM/acetone na ARI 1 year
na na ARI 6 months
na na Isolab indefinitely

Container

aluminum foil
(whole fish)
glass jar
(homogenate)

aluminum foil
(whole fish)
glass jar
(homogenate)

aluminum foil
(whole fish)
glass jar
(homogenate)

aluminum foil
(whole fish)
glass jar
(homogenate)

aluminum foil
(whole fish)
glass jar
(homogenate)

glass jar with
screw-top lid

Preservative

freeze to < -10°C

freeze to < -10°C

freeze to < -10°C

freeze to < -10°C

freeze to < -10°C

freeze to < -10°C

a  PCB Aroclors include Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254, Aroclor 1260, Aroclor 1262, and Aroclor 1268.
b ¢cPAH components include benzo(a)anthracene, benzo(a)pyrene, total benzofluoranthenes, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene.
¢ Dioxin/furan congeners include 2,3,7,8-TCDD, 1,2,3,7,8-PeCDD, 1,2,3,4,7,8-HxCDD, 1,2,3,6,7,8-HxCDD, 1,2,3,7,8,9-HxCDD, 1,2,3,4,6,7,8-HpCDD, OCDD,
2,3,7,8-TCDF, 1,2,3,7,8-PeCDF, 2,3,4,7,8-PeCDF, 1,2,3,4,7,8-HxCDF, 1,2,3,6,7,8-HxCDF, 1,2,3,7,8,9-HxCDF, 2,3,4,6,7,8-HxCDF, 1,2,3,4,6,7,8-HpCDF,
1,2,3,4,7,8,9-HpCDF, and OCDF.
d  Selected SVOCs are bis(2-ethylhexyl) phthalate, PCP, carbazole, and hexachlorobenzene.
¢  Selected organochlorine pesticides are: Aldrin, alpha-BHC, beta-BHC, total chlordane, total DDTSs, dieldrin, gamma-BHC, heptachlor, and heptachlor epoxide.
ALS — ALS Environmental-Kelso
ARI — Analytical Resources, Inc.
Axys — Axys Analytical Services Ltd.
BHC — benzene hexachloride

HG-AFS — hydride generation-atomic fluorescence

spectrometry
HpCDD - heptachlorodibenzo-p-dioxin
HpCDF - heptachlorodibenzofuran

OCDF - octachlorodibenzofuran

PCB — polychlorinated biphenyl
PCP — pentachlorophenol
PeCDD - pentachlorodibenzo-p-dioxin
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Brooks Applied — Brooks Applied Labs

cPAH — carcinogenic polycyclic aromatic
hydrocarbon

DBT — dibutyltin

DCM — dichloromethane

DDT - dichlorodiphenyltrichloroethane

ECD - electron capture detector

EPA — US Environmental Protection Agency
GC/MS - gas chromatography/mass spectrometry
GPC - gel permeation chromatography

HRGC/HRMS — high-resolution gas
chromatography/high-resolution mass
spectrometry

HxCDD - hexachlorodibenzo-p-dioxin

HxCDF — hexachlorodibenzofuran

ICP-MS — inductively coupled plasma-mass
spectrometry

Isolab — Isolab at University of Washington

na — not applicable

OCDD - octachlorodibenzo-p-dioxin

PeCDF — pentachlorodibenzofuran
PSEP — Puget Sound Estuary Program
SIM — select ion monitoring

SVOC - semivolatile organic compound
TBT — tributyltin

TCDD - tetrachlorodibenzo-p-dioxin
TCDF - tetrachlorodibenzofuran

UCT-KED - universal cell technology-kinetic
energy discrimination
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All samples will be analyzed for PCBs, dioxins/furans, and inorganic arsenic. All crab
samples will be analyzed for cPAHSs. A subset of samples (Table 4-6) will also be
analyzed for the chemicals listed in ROD Table 14 and the appropriate chemicals listed
in ROD Table 18.13 The COPCs include selected SVOCs (bis(2-ethylhexyl) phthalate,
PCP, carbazole, and hexachlorobenzene), TBT, vanadium, and selected
organo-chlorine pesticides. The methods for these analytes are listed in Table 4-5.

Table 4-6. Numbers of composite samples per LDW sampling area to be
analyzed for each analyte group

Shiner
English Sole Surfperch Dungeness Crab
Analyte Remainder Fillet Whole Body Edible Meat | Hepatopancreas

PCBs Aroclors 12 12 12 12 6
PCB congeners 62 62 82 8 42
Inorganic arsenic 12 12 12 12 6
cPAHs na® na® na® 12 6
Dioxins/furans congeners 12 12 12 12 6
Selected SVOCs 1
TBT 1
Vanadium 1
FS)eeé?if:tizcgsorganochIorine 2 2 2 2 1
Solid 813C, 8°N¢ na na na TBD na

a8  |n addition to these samples, any tissue sample without at least one Aroclor detected will be analyzed for PCB
congeners.

b cPAHSs are not analyzed in fish tissue because they are metabolized (Collier et al. 2013).

¢ Supplemental analysis to be performed for all crab edible meat samples in the event that graceful crabs are
used as a crab alternate species.

cPAH — carcinogenic polycyclic aromatic hydrocarbon SVOC - semivolatile organic compound
LDW — Lower Duwamish Waterway TBD — to be determined

na — not applicable TBT — tributyltin

PCB — polychlorinated biphenyl

If sufficient Dungeness crab cannot be collected, stable isotope analysis will be
performed on all edible meat crab composite samples to compare the trophic levels of
Dungeness and graceful crab tissues collected from the same reach. The results of this
analysis will be provided as an addendum to the final report when it is available.

4.5 ANALYTICAL DATA QUALITY OBJECTIVE AND CRITERIA

The analytical DQO for the collection of fish and crab tissue is to develop and
implement procedures that will ensure the collection of representative data of known,
acceptable, and defensible quality. Parameters used to assess data quality are
precision, accuracy, representativeness, comparability, completeness, and sensitivity.

13 See Section 2.1.
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These parameters are discussed below, and specific DQIs for tissue laboratory
analyses are presented in Section 4.5.6.

45.1 Precision

Precision is the measure of the reproducibility among individual measurements of the
same property, usually under similar conditions, such as multiple measurements of
the same sample. Precision is assessed by performing multiple analyses on a sample; it
is expressed as a RPD when duplicate analyses are performed, and as a %RSD when
more than two analyses are performed on the same sample (e.g., triplicates). Precision
is assessed by laboratory duplicate analyses (e.g., duplicate samples, MSDs, and LCS
duplicates) for all parameters. Precision measurements can be affected by the nearness
of a chemical concentration to the detection limit, whereby the percent error
(expressed as either %RSD or RPD) increases. The DQI for precision varies depending
on the analyte (Section 4.5.6). The equations used to express precision are as follows:

RPD = (measured conc - measured duplicate conc) 100 Equation 3a
(measured conc+ measured duplicate conc) _ 2
%RSD=(SD/D,,,,) ~ 100
Where:

2 2 29
sp= [€22Pn ~Paye)” =

g (n-1) : .

o Equation 3b

D = sample concentration
Dae = average sample concentration
n = number of samples
SO = standard deviation

4.5.2 Accuracy

Accuracy is an expression of the degree to which a measured or computed value
represents the true value. Accuracy may be expressed as a percentage recovery for MS
and LCS analyses. The DQI for accuracy varies depending on the analyte

(Section 4.5.6). The equation used to express accuracy for spiked samples is as follows:

spike sample result - unspiked sample result .

Percent recovery =
y amount of spike added

100 Equation 4

4.5.3 Representativeness

Representativeness is an expression of the degree to which data accurately and
precisely represent an environmental condition. The sampling approach in the Work
Plan (Windward and Integral 2017b) was designed to address the specific objectives
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described in Section 2.1. Assuming those objectives are met, the samples collected
should be considered adequately representative of the environmental conditions they
are intended to characterize.

4.5.4 Comparability

Comparability is an expression of the confidence with which one dataset can be
evaluated in relation to another dataset. Therefore, the sample collection and chemical
and physical testing will adhere to the most recent Puget Sound Estuary Program
(PSEP) QA/QC procedures (PSEP 1997) and EPA and PSEP analysis protocols.

455 Completeness

Completeness is a measure of the amount of data that is determined to be valid in
proportion to the amount of data collected. Completeness will be calculated as follows:
number of valid measurements

Completeness = % 100 Equation 5

total number of data points planned

The DQI for completeness for all components of this project is 95%. Data that have
been qualified as estimated because the QC criteria were not met will be considered
valid for the purpose of assessing completeness. Data that have been qualified as
rejected will not be considered valid for the purpose of assessing completeness.

4.5.6 Sensitivity

Analytical sensitivity is the minimum concentration of an analyte above which a data
user can be reasonably confident that the analyte was reliably detected and quantified.
For this study, the MDL4 will be used as the measure of sensitivity for each
measurement process. MDLs and RLs are compared to the TTLs listed in the ROD in
this section.

The parameters used to assess data quality are precision, accuracy, representativeness,
comparability, completeness, and sensitivity. Tables 4-7 and 4-8 list specific DQIs for
tissue analyses.

Table 4-7. Data quality indicators for tissue analyses

Accuracy
Spiked
Parameter Units Precision? SRM/LCS?#P Samples® |Completeness
PCB Aroclors®d ug/kg ww |+ 35% na 30-150% 90%
PCB congeners ng/kg ww + 50% 40-145% 10-145% 90%
Inorganic Arsenic mg/kgww |  +35% na 65-135% 90%

14 The term MDL includes other types of detection limits such as EDL values calculated for PCB
congeners and dioxin and furan congeners. Recent revisions to EPA SW846 methods no longer require
the calculation of MDLs.
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Accuracy

Parameter Units  |Precision? SRM/LCS?#P Siﬁ;gleedsa Completeness
cPAHs® pa/kg ww + 35% 20-130% 20-130% 90%
Dioxins/furans congeners' ng/kg ww + 50% 70-130% 17-130% 90%
SVOCs? pa/kg ww | £ 35% na 20-130% 90%
TBT pg/kg ww + 35% na 20-130% 90%
Vanadium mg/kg ww |+ 30% na 75-125% 90%
Organochlorine pesticides" pa/kg ww + 50% 30-150% 30-150% 90%
Lipids % ww + 30% na na 90%
Percent solids % ww +20% na na 90%
Solid 53C, 8'°N per mil TBD +0.1 (13C) and 0.2 (15N) na 90%

Values listed are performance-based limits provided by the laboratories.

An LCS may be used to assess accuracy when an SRM is unavailable.

If a sample has no detected PCB Aroclors, then the sample will be submitted for analysis of PCB congeners by
Method 1668C with an estimated RL of 0.004 pg/kg.

PCB Aroclors include Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 1242, Aroclor 1248, Aroclor 1254,
Aroclor 1260, Aroclor 1262, and Aroclor 1268.

cPAH components include benzo(a)anthracene, benzo(a)pyrene, total benzofluoranthenes, chrysene,
dibenzo(a,h)anthracene, and ideno(1,2,3-cd)pyrene.

Dioxin/furan congeners include 2,3,7,8-TCDD, 1,2,3,7,8-PeCDD, 1,2,3,4,7,8-HxCDD, 1,2,3,6,7,8-HxCDD,
1,2,3,7,8,9-HxCDD, 1,2,3,4,6,7,8-HpCDD, OCDD, 2,3,7,8-TCDF, 1,2,3,7,8-PeCDF, 2,3,4,7,8-PeCDF,
1,2,3,4,7,8-HxCDF, 1,2,3,6,7,8-HxCDF, 1,2,3,7,8,9-HXCDF, 2,3,4,6,7,8-HXCDF, 1,2,3,4,6,7,8-HpCDF,
1,2,3,4,7,8,9-HpCDF, and OCDF.

Target SVOCs include bis(2-ethylhexyl) phthalate, PCP, carbazole, and hexachlorobenzene.

Target organochlorine pesticides include aldrin, alpha-BHC, beta-BHC, total chlordane, total DDTSs, dieldrin,
gamma-BHC, heptaochlor, and heptachlor epoxide.

BHC — benzene hexachloride PCP — pentachlorophenol

cPAH — carcinogenic polycyclic aromatic hydrocarbon PeCDD - pentachlorodibenzo-p-dioxin
DDT - dichlorodiphenyltrichloroethane PeCDF — pentachlorodibenzofuran
HpCDD - heptachlorodibenzo-p-dioxin SRM/LCS - standard reference material/laboratory
HpCDF — heptachlorodibenzofuran control sample

HxCDD — hexachlorodibenzo-p-dioxin SVOC — semivolatile organic compound
HXCDF — hexachlorodibenzofuran TBD - to be determined

na — not applicable TBT — tributyltin

OCDD - octachlorodibenzo-p-dioxin TCDD - tetrachlorodibenzo-p-dioxin
OCDF - octachlorodibenzofuran TCDF — tetrachlorodibenzofuran

RL - reporting limit ww — wet weight

PCB - polychlorinated biphenyl

The laboratory MDL and RL values for each analytical method are compared to their
respective TTL values in Table 4-8. All of the analytical methods are sufficiently
sensitive, with the exception of the PCB Aroclor method. The PCB congener method
will be used for all samples that do not have at least one detected Aroclor, so the
combination of these methods will ensure that the PCB concentrations are sufficiently
sensitive relative to the PCB TTL.
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Table 4-8. Summary of fish and crab tissue analytes, methods, and RL goals for
each analyte

Laboratory TTL
Analyte Method MDL RL (ROD Table 21)
ROD COCs
12 (benthic fish, fillet)
s ocors I ool
9.1 (crab, whole body)
12 (benthic fish, fillet)
ot N T T it
9.1 (crab, whole body)
cPAH (ug TEQ/kg ww) EPA 8270D-SIM 0.9f 459 na
Dioxinsffurans _ 0.35 (benthic fish, whole body)
(ng TEQ/kg ww) EPA 1613B 0.025" 0.1 0.53 (crab, edible meat)
2.0 (crab, whole body)
'(rrfé?kznmrse”ic EPA 1632 0.004 0010 | na
Metals and Organometals
TBT (Hg/kg ww) EPA 8270D-SIM 0.450 3.86 na
Vanadium (mg/kg ww) EPA 6020A nal 0.004 na
SVOCs
BEHP (ug/kg ww) EPA 8270D 28.02 50.0° | na
Carbazole (ug/kg ww) EPA 8270D 7.372 20.0° na
le);lfg"m;’benze”e EPA 8270D 4742 200° | na
PCP (ug/kg ww) EPA 8270D 31.32 100° na
Organochlorine Pesticides
Aldrin (ug/kg ww) EPA 8270D/ 1699 Mod | 0.22 1.0 na
alpha-BHC (ng/kg ww) EPA 8270D/ 1699 Mod | 0.26 1.0 na
beta-BHC (ug/kg ww) EPA 8270D/ 1699 Mod | 0.4 1.0 na
Dieldrin (pg/kg ww) EPA 8270D/ 1699 Mod | 0.22 1.0 na
gamma-BHC (ug/kg ww) EPA 8270D/ 1699 Mod | 0.17 1.0 na
Heptaclor (pg/kg ww) EPA 8270D/ 1699 Mod | 0.09 1.0 na
a'leﬁzcm; epoxide EPA 8270D/ 1699 Mod | 0.061 1.0 na
Total chlordane (ug/kg ww) | EPA 8270D/ 1699 Mod | 0.13 2.0 na
Total DDTs' (ug/kg ww) EPA 8270D/ 1699 Mod | 0.46 25 na
Conventionals
Lipids (%) PSEP 1986 0.040 na na
Percent solids (%) SM 2450G 1997 0.010 na na
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Analyte Method

Stable Isotope

isotope ratio mass

Solid 5*°C, &'*N (permil) spectrometer

Laboratory TTL
MDL RL (ROD Table 21)

5'3C-0.1
O'°N-0.2

a8  SW846 no longer requires MDL values. The laboratories have the option to use these values to assess
sensitivity for EPA 8000 series methods. ARI has continued to maintain MDL studies for these analytes.

b RL values are consistent with the LLOQ values required under EPA SW846
¢ If a sample has no detected PCB Aroclors, then the sample will be submitted for analysis of PCB congeners by

Method 1668C with an estimated RL of 0.004 pg/kg.

4 The PCB congener EDL is based on the laboratory-estimated detection limit from Axys and represents the
value for an individual PCB congener. Individual congener EDLs are listed in Appendix D. EDL is a
sample-specific detection limit. The value provided is an estimate, and the sample-specific values will vary
based on sample mass and the analytical conditions at the time of analysis.

¢ The PCB congener LMCL is based on the laboratory minimum calibration level from Axys and represents the
value for an individual PCB congener. Individual congener LMCLs are listed in Appendix D. LMCL is Axys's
lowest calibration limit. Detected values below the LMCL will be J-qualified. The reported LMCL will be adjusted

based on the sample mass of each sample.

f The MDL cPAH TEQ value was calculated using one-half the MDL for each of the cPAH compounds and

appropriate TEF values (California EPA 2009).

9  The RL cPAH TEQ value was calculated using one-half the RL for each of the cPAH compounds and

appropriate TEF values (California EPA 2009).

h The dioxin/furan EDL is based on the laboratory-estimated detection limit from Axys for 2,3,7,8-TCDD and the
mammal TEF value (Van den Berg et al. 2006) for this congener. Individual congener EDLSs are listed in
Appendix D. The value provided is an estimate, and the sample-specific values will vary based on sample
mass and the analytical conditions at the time of analysis.

I The dioxin/furan LMCL is based on the laboratory minimum calibration level from Axys for 2,3,7,8-TCDD and
the mammal TEF value (Van den Berg et al. 2006) for this congener. Individual congener LMCLs are listed in
Appendix D. LMCL is Axys'’s lowest calibration limit. Detected values below the LMCL will be J-qualified. The
reported LMCL will be adjusted based on the sample mass of each sample.

i SW 846 no longer requires MDL values.

k" The components of total chlordane include alpha-Chlordane, cis-Nonachlor, gamma-Chlordane, oxychlordane,
and trans-Nonachlor. Individual component MDLs and RLs are listed in Appendix D.
The components of total DDT include 2,4'-DDD, 2,4'-DDE, 2,4'-DDT, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.
Individual component MDLs and RLs are listed in Appendix D.

Axys — Axys Analytical Services Ltd.

BEHP — bis(2-ethylhexyl) phthalate

BHC — benzene hexachloride

cPAH — carcinogenic polycyclic aromatic hydrocarbon
DDD - dichlorodiphenyldichloroethane

DDE - dichlorodiphenyldichloroethylene
DDT - dichlorodiphenyltrichloroethane

EDL — estimated method detection limit
EPA — US Environmental Protection Agency
LMCL — lower method calibration limit

MDL — method detection limit

na — not available

PCB — polychlorinated biphenyl

PCP — pentachlorophenol

PSEP — Puget Sound Estuary Program
RL — reporting limit

ROD - Record of Decision

SIM — selected ion monitoring

SVOC - semivolatile organic compound
TBT — tributyltin

TCDD - tetrachlorodibenzo-p-dioxin
TEF — toxic equivalency factor

TEQ - toxic equivalent

TTL — target tissue level

ww — wet weight

Standard tissue mass requirements are specified to meet RLs for each particular
analytical method. Table 4-9 summarizes the tissue mass needed for each sample type.
The masses listed include the mass required for QC samples. Mass required for
standard analyses is 87 g for crab tissue and 77 g for fish tissue.
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Table 4-9. Tissue mass required per sample type

Tissue Mass (g)
Analyte for Crabs® P

PCB Aroclors® 37.5
PCB congeners and

dioxins/furans 40

Inorganic arsenic 3.5
cPAHs 30

selected SVOCsP 37.5
TBT 15

Vanadium¢® 7.5
selected organochlorine

pesticides? 10

Lipids and percent solids
Solid '3C, 5'°N 0.5

Total Mass 181.5

taken from SVOC extract®

Tissue Mass (g)
For Fish

375
40

3.5
na
37.5
15
7.5

10

taken from SVOC extract®
0.5

151.5

a8  Separate tissue mass will be collected for edible meat and for hepatopancreas.

b In the event that there is not sufficient hepatopancreas mass to perform all QC analyses on a single
hepatopancreas composite, QC for some analytes may be performed on a separate hepatopancreas

composite.

¢ PCB congeners, selected SVOCs, TBT, vanadium, and selected organochlorine pesticides will be analyzed in
a subset of samples, as described in the text of this section.

d  Solvent extraction with acetone/DCM for both SVOCs and PCB Aroclors.

cPAH — carcinogenic polycyclic aromatic hydrocarbon
DCM — dichloromethane
na — not available

PCB - polychlorinated biphenyl
QC - quality control
SVOC - semivolatile organic compound

TBT — tributyltin

4.6

The types of samples analyzed and the procedures conducted for QAZQC in the field
and laboratory are described in this section.

QUALITY ASSURANCE/QUALITY CONTROL

4.6.1 Field quality control samples

Field QA/QC samples, such as field duplicates and rinsate blanks, are generally used
to evaluate the efficiency of field decontamination procedures and the variability
attributable to sample handling. For the fish and crab tissue sampling, rinsate blanks
will not be relevant. Field duplicate fish composite samples will not be collected,
although matrix replicates of homogenized tissue samples will be analyzed as
described in the following section.

4.6.2 Laboratory quality control

Before analyzing the samples, the laboratory must provide written protocols for the
analytical methods to be used, calculate RLs for each analyte in each matrix of interest
as applicable, and establish an initial calibration curve for all analytes. The laboratory
must also demonstrate its continued proficiency by participation in inter-laboratory

Fish and Crab QAPP
July 19, 2017
L ower Duwamish Mterway Gruup FINAL 51

Fort of Seattle  /  City of Seattle [ King County {  The Bosing Company



comparison studies, and by repeated analysis of certified reference materials,
calibration checks, laboratory reagent and rinsate blanks, and spiked samples.

4.6.2.1 Sample delivery group

Project- and/or method-specific QC measures, such as MSs and MSDs or laboratory
duplicates, will be analyzed per sample delivery group (SDG) preparatory batch, or
per analytical batch as specified in Table 4-9. A SDG is defined as no more than

20 samples or a group of samples received at the laboratory within a 2-week period.
Although a SDG may span two weeks, all holding times specific to each analytical
method will be met for each sample in the SDG.

4.6.2.2 Laboratory quality control samples

The analyst will review results of QC analyses from each sample group immediately
after a sample group has been analyzed. The QC sample results will then be evaluated
to determine whether control limits have been exceeded.

If control limits have been exceeded, then appropriate corrective action, such as
recalibration followed by reprocessing of the affected samples, must be initiated before
a subsequent group of samples is processed. The project QA/QC coordinator must be
contacted immediately by the laboratory PM if satisfactory corrective action to achieve
the DQIs outlined in this QAPP is not possible. All laboratory corrective action reports
relevant to the analysis of project samples must be included in the data deliverable
packages.

All primary chemical standards and standard solutions used in this project will be
traceable to the National Institute of Standards and Technology, Environmental
Resource Associates, National Research Council of Canada, or other documented,
reliable, commercial sources. Standards will be validated to determine their accuracy
by comparing them to an independent standard. Laboratory QC standards are verified
a multitude of ways: second-source calibration verifications (i.e., same standard, two
different vendors) are analyzed to verify initial calibrations; new working standard
mixes (calibrations, spikes, etc.) are verified against the results of the original solution
and must be within 10% of the true value; newly purchased standards are verified
against current data. Any impurities found in the standard will be documented.

The following sections summarize the procedures that will be used to assess data
guality throughout sample analysis. Table 4-10 summarizes the QC procedures to be
performed by the laboratory. The associated control limits for precision and accuracy
are summarized in Table 4-7.
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Table 4-10. Laboratory quality control sample analysis summary

Initial
Calibration
Verification Continuing
Initial (second Calibration SRM or Laboratory
Analysis Type | Calibration source) Verification LCS® Replicates MSs MSDs
. N every 10-20
PCBs Aroclors | Prior to aft(_er |n|_t|al analyses or 12 | na na 1 per batch | 1 per batch
analysis calibration hours or SDG or SDG
prior to after initial every 12 1 per prep 1 per batch or
PCB congeners analysis calibration hours batche SDG na na
Inorganic prior to after initial every 10 na 1 per batch or | 1 per batch | 1 per batch
arsenic analysis calibration samples SDG or SDG or SDG
. - every 10-20
prior to after initial 1 per prep 1 per batch | 1 per batch
CPAHS analysis calibration ﬁgiléses orl2 batchd na or SDG or SDG
Dioxins/furans | prior to after initial every 12 1 per prep 1 per batch or na na
congeners analysis calibration hours batchc SDG
. - every 10-20
prior to after initial 1 per batch | 1 per batch
SVOCs analysis calibration ﬁgiléses or12 | na na or SDG or SDG
TBT prior to after initial every 10 na na 1 per batch | 1 per batch
analysis calibration samples or SDG or SDG
vanadium prior to after initial every 10 na 1 per batch or | 1 per batch | 1 per batch
analysis calibration samples SDG or SDG or SDG
Organochlorine | prior to after initial szyslez_grolz 1 per prep na 1 per batch | 1 per batch
pesticides analysis calibration hour)é batchd or SDG or SDG
1 per 20
Percent solids | na na na na samples or na na
per batch
1 per 20
Lipids na na na na samples or na na
per batch
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Method
Blanks

1 per prep
batch

1 per prep
batch
1 per prep
batch

1 per prep
batch

1 per prep
batch

1 per prep
batch

1 per prep
batch

1 per prep
batch

1 per prep
batch

na

na

Surrogate
Spikes

each sample

each sample

na

each sample

each sample

each sample

each sample

na

each sample

na

na



Initial

Calibration
Verification Continuing
Initial (second Calibration SRM or Laboratory Method Surrogate
Analysis Type @ Calibration source) Verification LCS? Replicates MSs MSDs Blanks Spikes
1 per 30
Solid 53C, prior to 19 p;erl | samples or 3 per
O15Ne analysis na na ?l:]:: ytica per analytical na na analytical run na

run

Note: A batch is a group of samples of the same matrix analyzed or prepared at the same time, not to exceed 20 samples.
An LCS may be used to assess accuracy when an SRM is unavailable.

a

b
c
d

(1]

An LCS will be used to assess accuracy.

CARP-2 will be used to assess accuracy for PCB congeners and dioxin/furans.

SRM 1974c will be used to assess accuracy for cPAHs and organochlorine pesticides.
Analytical batch size for solid 8'3C, 85N is 30 samples.

GA1, GA2, and salmon will be used to assess accuracy for solid 5'3C, 3'5N.

cPAH — carcinogenic polycyclic aromatic hydrocarbon
LCS - laboratory control sample
MS — matrix spike

MSD — matrix spike duplicate
na — not applicable or not available
PCB - polychlorinated biphenyl

SRM - standard reference material
SVOC - semivolatile organic compound
TBT — tributyltin

SDG - sample delivery group
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Method Blanks

Method blanks are analyzed to assess possible laboratory contamination at all stages of
sample preparation and analysis. A minimum of 1 method blank will be analyzed for
each extraction/digestion batch or for every 20 samples, whichever is more frequent.

Standard Reference Material

SRMs are samples of similar matrix and known analyte concentration, processed
through the entire analytical procedure and used as an indicator of method accuracy. A
minimum of 1 SRM will be analyzed for each sample group or for every 20 samples,
whichever is more frequent. An LCS sample can be used to assess accuracy if an
appropriate SRM is not available.

Laboratory Control Samples

LCSs are prepared from a clean matrix, similarly to the project samples that are spiked
with known amounts of the target compounds. The recoveries of the compounds are
used as a measure of the accuracy of the test methods.

Laboratory Replicate Samples

Laboratory replicate samples provide information on the precision of the analysis, and
are useful in assessing potential sample heterogeneity and matrix effects. Laboratory
replicates are subsamples of the original sample that are prepared and analyzed as a
separate sample, assuming sufficient sample matrix is available. A minimum of

1 laboratory replicate sample will be analyzed for each SDG or for every 20 samples,
whichever is more frequent, for inorganic and conventional parameters.

Matrix Spikes and Matrix Spike Duplicates

The analysis of MS samples provides information on the extraction efficiency of the
method on the sample matrix. By performing MSD analyses, information on the
precision of the method is also provided for organic analyses. For organic analyses, a
minimum of 1 MS/MSD pair will be analyzed for each SDG or for every 20 samples,
whichever is more frequent, when sufficient sample mass is available, with the
exception of PCB congeners and dioxins/furans. For inorganic analyses (i.e., metals), a
minimum of one MS sample will be analyzed for each SDG, when sufficient sample
mass is available.

Surrogate Spikes

All project samples analyzed for organic compounds will be spiked with appropriate
surrogate compounds as defined in the analytical methods. Surrogate recoveries will be
reported by the laboratories; however, no sample results will be corrected for recovery
using these values.

Internal Standard Spikes

Internal standards may be used for calibrating and quantifying organic compounds and
metals using MSs. If internal standards are used, all calibration, QC, and project
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samples will be spiked with the same concentration of the selected internal standard(s).
Internal standard recoveries and retention times must be within method and/or
laboratory criteria.

4.7 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE

Prior to each field event, measures will be taken to test, inspect, and maintain all field
equipment. All equipment used, including the differential GPS unit and digital camera,
will be tested for use before leaving for the field event.

The FC will be responsible for overseeing the testing, inspection, and maintenance of all
field equipment. The laboratory PM will be responsible for ensuring laboratory
equipment testing, inspection, and maintenance requirements are met. The methods
used in calibrating the analytical instrumentation are described in the following section.

4.8 INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY

Multipoint initial calibration will be performed on each instrument at the start of the
project, after each major interruption to the analytical instrument, and when any
continuing calibration does not meet the specified criteria. The number of points used in
the initial calibration is defined in each analytical method. Continuing calibrations will
be performed daily for organic analyses, every 10 samples for inorganic analyses, and
with every sample batch for conventional parameters to ensure proper instrument
performance.

In addition, if an Aroclor is detected in a sample, then the standard for that Aroclor
must be analyzed in the continuing calibration within 72 hrs of the original detection of
the Aroclor. Gel permeation chromatography (GPC) calibration verifications will be
performed at least once every seven days, and corresponding raw data will be
submitted by the laboratory with the data package. In addition, florisil performance
checks will be performed for every florisil lot, and the resulting raw data will be
submitted with the data package.

Calibration of analytical equipment used for chemical analysis includes the use of
instrument blanks or continuing calibration blanks, which provide information on the
stability of the baseline established. Continuing calibration blanks will be analyzed
immediately after the continuing calibration verification, at a frequency of 1 blank for
every 10 samples analyzed for inorganic analyses and 1 blank every 12 hours for
organic analyses. If the continuing calibration does not meet the specified criteria, the
analysis must stop. Analysis may resume after corrective actions have been taken to
meet the method specifications. All project samples analyzed by an instrument found to
be out of compliance must be reanalyzed.

A Trimble NT300D or SPS461 GPS receiver unit will be employed for the various
sampling methods outlined in this QAPP. The GPS receiver will be calibrated daily to
ensure it is accurately recording positions from known benchmarks and functioning
within the individual unit’s factory specifications.
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Analytical scales will be used in the field and in the laboratory for weighing fish and
crabs. The scales will be calibrated using the scale’s internal calibration before weighing
samples at each sampling event. Scales will be tared before each sample is weighed.

4.9 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES

The FC will gather and check field supplies daily for satisfactory conditions before each
field event. Batteries used in the digital camera will be checked daily and recharged as
necessary. Supplies and consumables for the field sampling effort will be inspected
upon delivery and accepted if the condition of the supplies is satisfactory.

4.10 NON-DIRECT MEASUREMENTS

Tide stage data will be obtained from the Harbor Tides website,!> which provides daily
tide tables for a station at the Lockheed Shipyard on Harbor Island in Seattle,
Washington.

411 DATA MANAGEMENT

All field data will be recorded on field forms, which the FC will check for missing
information at the end of each field day and amend as necessary. A QC check will be
done to ensure that all data were transferred accurately from the field forms to the
database. Field forms will be archived in the Windward library.

The analytical laboratories are expected to submit data in an electronic format, as
described in Section 3.4. The laboratory PM will contact the Project QA/QC coordinator
prior to data delivery to discuss specific format requirements.

A library of routines will be used to translate typical electronic output from laboratory
analytical systems and to generate data analysis reports. The use of automated routines
will ensure that all data are consistently converted to the desired data structures, and
that operator time is kept to a minimum. In addition, routines and methods for quality
checks will be used to ensure such translations are correctly applied.

Written documentation will be used to clarify how field and analytical laboratory
duplicates and QA/QC samples were recorded in the data tables, and to provide
explanations of other issues that may arise. The data management task will include
keeping accurate records of field and laboratory QA/QC samples so that project team
members who use the data will have appropriate documentation. All data management
files will be secured on the Windward network. Data management procedures outlined
in Appendix C of the Work Plan will be followed (Windward and Integral 2017b).

15 https://tidesandcurrents.noaa.gov/tide predictions.html.
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5 Assessment and Oversight

5.1 COMPLIANCE ASSESSMENTS AND RESPONSE ACTIONS

EPA or its designees may observe field activities during each sampling event, as
needed. If situations arise wherein there is a significant inability to follow the QAPP
methods precisely, the Windward PM will determine the appropriate actions, or
consult EPA if the issue is significant.

5.1.1 Compliance assessments

Laboratory and field performance assessments will consist of on-site reviews
conducted by EPA of QA systems and equipment for sampling, calibration, and
measurement. EPA personnel may conduct a laboratory audit prior to sample
analysis. Any pertinent laboratory audit reports will be made available to the Project
QA/QC coordinator upon request. Analytical laboratories will be required to have
written procedures addressing internal QA/QC. All laboratories and QA/QC
coordinators will be required to ensure that all personnel engaged in sampling and
analysis tasks have appropriate training.

5.1.2 Response actions for field sampling

The FC, or a designee, will be responsible for correcting equipment malfunctions
throughout field sampling, and for resolving situations in the field that may result in
nonconformance or noncompliance with this QAPP. All corrective measures will be
immediately documented in the field logbook, and protocol modification forms will be
completed.

5.1.3 Corrective action for laboratory analyses

Analytical laboratories will be required to comply with their current written SOPs,
laboratory QA plan, and analytical methods. All laboratory personnel will be
responsible for reporting problems that may compromise the quality of the data. The
analysts will identify and correct any anomalies before continuing with sample
analysis. The laboratory PMs will be responsible for ensuring that appropriate
corrective actions are initiated as required for conformance with this QAPP.

The project QA/QC coordinator will be notified immediately if any QC sample
exceeds the DQIs outlined in this QAPP (Table 4-7) and the exceedance cannot be
resolved through standard corrective action procedures.

A description of the anomaly, the steps taken to identify and correct the anomaly, and
the treatment of the relevant sample batch (i.e., recalculation, reanalysis, and
re-extraction) will be submitted with the data package using the case narrative or
corrective action form.
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5.2 REPORTS TO MANAGEMENT

The FC will prepare a daily summary for submittal to LDWG and EPA following each
sampling day. The project QA/QC coordinator will also prepare progress reports for
submittal to LDWG 1) after sampling has been completed and samples have been
submitted for analysis, 2) when information is received from the laboratory, and

3) when analyses are complete. The status of the samples and analyses will be
indicated with emphasis on any deviations from this QAPP. A data report will be
written after validated data are available, as described in Section 2.2.
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6 Data Validation and Usability

6.1 DATA VALIDATION

The data validation process will begin in the laboratory with the review and
evaluation of data by supervisory personnel or QA specialists. The laboratory analyst
will be responsible for ensuring that the analytical data are correct and complete, that
appropriate procedures have been followed, and that QC results are within acceptable
limits. The project QA/QC coordinator will be responsible for ensuring that all
analyses performed by the laboratories are correct, properly documented, and
complete, and that they satisfy the project DQOs specified in this QAPP.

Data will not be considered final until validated. Data validation will be conducted
following EPA guidance (EPA 2016b, a, 2014a).

Independent third-party data review and summary validation of the analytical
chemistry data will be conducted by Ecochem or a suitable alternative. Stable isotope
analysis data will be considered ancillary and will not be validated. A minimum of
10% or a single sample delivery group will undergo full data validation. Full data
validation parameters will include:

u QC analysis frequencies

u Analysis holding times

u Laboratory blank contamination
u Instrument calibration

u Surrogate recoveries

u LCS recoveries

u MS recoveries

u MS/MSD RPDs

u Compound identifications—verification of raw data with the reported results
(10% of analytes)

u Compound gquantitations—verification of calculations and RLs (10% of
analytes)

u Instrument performance check (tune) ion abundances
u Internal standard areas and retention time shifts

If no discrepancies are found between reported results and raw data in the dataset that
undergoes full data validation, then a summary validation on the rest of the data can
proceed using all of the QC forms submitted in the laboratory data package. QA
review of the tissue chemistry data will be performed in accordance with the QA

Fish and Crab QAPP
July 19, 2017
L ower Duwamish Mtemay Gruup FINAL 61

Fort of Seattle  /  City of Seattle [ King County {  The Bosing Company



requirements of the project, the technical specifications of the analytical methods
indicated in Table 4-6, and EPA guidance for organic and inorganic data review (EPA
2016a, b). The EPA PM may have EPA peer review the third-party validation or
perform data assessment/validation on a percentage of the data.

All discrepancies and requests for additional, corrected data will be discussed with the
laboratories prior to issuance of the formal data validation report. The project QA/QC
coordinator should be informed of all contacts with the laboratories during data
validation. Review procedures used and findings made during data validation will be
documented on worksheets. The data validator will prepare a data validation report
that will summarize QC results, qualifiers, and possible data limitations. This data
validation report will be appended to the tissue data report. Only validated data with
appropriate qualifiers will be released for general use.

6.2 RECONCILIATION WITH DATA QUALITY OBJECTIVES

Data QA will be conducted by the project QA/QC coordinator in accordance with
EPA guidelines (EPA 2016a, b). The results of the third-party independent review and
validation will be reviewed, and cases wherein the project DQOs were not met will be
identified. The usability of the data will be determined in terms of the magnitude of
the DQO exceedance.
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1 Introduction

This site-specific health and safety plan (HSP) describes safe working practices for
conducting field activities at potentially hazardous sites and for handling potentially
hazardous materials/waste products. This HSP covers elements specified in 29 Code of
Federal Regulations (CFR) 19108120. The procedures and guidelines contained herein
are based on generally recognized health and safety practices. Any changes or revisions
to this HSP will be made by a written amendment that will become a permanent part of
this document. The goal of this HSP is to establish procedures for safe working practices
for all field personnel and visitors.

This HSP addresses all activities associated with the collection and handling of
biological specimens from the Lower Duwamish Waterway (LDW) for the preparation
of tissue samples for chemical analyses. During site work, this HSP is to be
implemented by the field coordinator (FC), who is also the designated site health and
safety officer (HSO), in cooperation with the Windward Environmental LLC
(Windward) health and safety manager (HSM) and the Windward project manager
(PM).

All personnel involved in fieldwork on this project are required to comply with this
HSP. The contents of this HSP reflect anticipation of the types of activities to be
performed, knowledge of the physical characteristics of the site, and consideration of
preliminary chemical data from previous investigations at the site. This HSP may be
revised based on new information and/or changed conditions during site activities.
Revisions will be documented in the project records.

Fish and Crab QAPP

Lower Duwamish Whaterway Group FINAL Appendix A. HSP

Port of Seattie / City of Seattie / King County / The Boeing Company Al






2 Site Description and Project Scope

2.1 SITE DESCRIPTION
The sampling area is in the LDW (see Maps 2-1 and 2-2 in the quality assurance project
plan [QAPP]). The QAPP to which this HSP is appended provides complete details of
the sampling program. This section summarizes the types of work that will be
performed during field activities.
2.2 SCOPE OF WORK
Specific tasks to be performed are as follows:

u Collection of biological specimens from a boat using a high-rise otter trawl

u Collection of biological specimens from a boat using crab traps

u Sample handling, processing, and shipping

Additional details on sampling design and methods are provided in Section 4 of the
QAPP.
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3 Health and Safety Personnel

Key health and safety personnel and their responsibilities are described below. These
individuals are responsible for the implementation of this HSP; they will be responsible
for informing all individuals who are assigned to work on the site, or who visit the site,
of the contents of this plan, and for ensuring that each person signs the Health and
Safety Plan Acknowledgment Form (Attachment 1). By signing the Health and Safety
Plan Acknowledgment Form, individuals recognize the site health and safety hazards,
known or suspected, and agree to adhere to the protocols required to minimize
exposure to such hazards.

Project Manager: The PM will have overall responsibility for the successful outcome of
the project. The PM will ensure that adequate resources and budget are provided for the
health and safety staff to carry out their responsibilities during fieldwork. In
consultation with the HSM, the PM will make final decisions concerning
implementation of the HSP.

Field Coordinator/Health and Safety Officer: Because of the limited scope and duration of
fieldwork for this project, the FC and HSO will be the same person. The FC/HSO will
direct field sampling activities, coordinate the technical components of the field
program with health and safety components, and ensure that work is performed
according to the QAPP.

The FC/HSO will implement this HSP at the work location, and will be responsible for
all health and safety activities and the delegation of duties to a health and safety
technician in the field, if appropriate. The FC/HSO will also have stop-work authority,
to be used if there is an imminent safety hazard or potentially dangerous situation. The
FC/HSO or his designee will be present during sampling and operations.

Corporate Health and Safety Manager: The HSM will have overall responsibility for
preparation, approval, and revisions of this HSP. The HSM will not necessarily be
present during fieldwork, but will be readily available, if required, for consultation
regarding health and safety issues during fieldwork.

Field Crew: All field crew members must be familiar and comply with the information
in this HSP. They will also have the responsibility to report any potentially unsafe or
hazardous conditions to the FC/HSO immediately.
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4 Hazard Evaluation and Control Measures

This section covers potential physical and chemical hazards that may be associated with
the proposed project activities, and presents control measures for addressing these
hazards. The activity hazard analysis, Section 4.3, lists the potential hazards associated
with each site activity and the recommended site control to be used to minimize each
potential hazard.

Confined space entry will not be necessary for this project. Therefore, hazards
associated with this activity are not discussed in this HSP.

4.1 PHYSICAL HAZARDS

For this project, it is anticipated that physical hazards will present a greater risk of
injury than chemical hazards. Physical hazards are identified and discussed below.

4.1.1 Slips, trips, and falls

As with all field work, caution should be exercised to prevent slips on slick surfaces. In
particular, sampling from a boat or other floating platform requires careful attention to
minimize the risk of falling down or overboard. The same care should be used in rainy
conditions or on the shoreline where slick rocks are found. Slips can be minimized by
wearing boots with good tread, made of material that does not become overly slippery
when wet.

Trips are always a hazard on the uneven deck of a boat, in a cluttered work area, or in
the intertidal zone where uneven substrate is common. Personnel will keep work areas
as free as possible from items that interfere with walking.

Falls may be avoided by working as far from exposed edges as possible, by erecting
railings, and by using fall protection when working on elevated platforms. For this
project, open hatches may present a fall hazard, so hatches will remained closed when
not being accessed for storage. Personnel should be aware of the area around any open
hatches and use extra caution when accessing them.

4.1.2 Sampling equipment deployment

A high-rise otter trawl and crab traps will be used to collect tissue samples, as described
in Section 4.2.2 of the QAPP. Before sampling activities begin, there will be a training
session for all field personnel for the equipment that will be onboard the sampling
vessel.

4.1.3 Falling overboard

Sampling activities will be conducted from a boat. As with any work from a floating
platform, there is a chance of falling overboard. US Coast Guard-approved Type Il or IlI
personal flotation devices (PFDs) will be worn while working on the deck of the boat.
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4.1.4 Manual lifting

Equipment and samples must be lifted and carried. Back strain can result if lifting is
done improperly. During any manual handling tasks, personnel should lift with the
load supported by their legs and not their backs. For heavy loads, an adequate number
of people will be used, or if possible, a mechanical lifting/handling device will be used.

4.1.5 Heat stress

Heat stress could be an issue during summer. Heat-related problems include heat rash,
heat cramps, heat exhaustion, and heat stroke if the person does not ingest sufficient
fluids. Heat rash can occur when sweat is not allowed to evaporate, leaving the skin wet
most of the time and making it subject to irritation. Heat cramps are painful spasms of
the muscles from excessive salt loss associated with sweating. Excessive sweating can
also lead to heat exhaustion, resulting in moist, clammy skin. Physical signs and
symptoms of heat exhaustion include headache, nausea, vertigo, weakness, thirst, and
giddiness. Heat exhaustion may progress to heat stroke if a worker is unable to cool and
re-hydrate his or her body. The primary signs and symptoms of heat stroke are
confusion, irrational behavior, loss of consciousness, convulsions, a lack of sweating,
hot dry skin, and an abnormally high body temperature. Workers should be aware of
the key differences between the signs and symptoms of heat stroke and those of heat
exhaustion, such as the lack of sweating, the color of the skin (red), and the rise in body
temperature associated with the former. Heat stroke is a medical emergency that
requires immediate medical attention.

A person exhibiting any of the signs of heat stress should be removed from the work
area to a shaded area. Immediate steps that can be taken to reduce the symptoms
include using a fan or soaking with water to increase cooling and promote evaporation,
rehydrating with electrolyte replacement fluids, and removing outer layers of clothing.

4.1.6 Hypothermia or frostbite

Hypothermia occurs when the body’s core temperature falls below 95°F. The sampling
will occur during the time of year when cold and wet weather conditions may occur,
making hypothermia a concern. Hypothermia is also a risk when someone becomes wet
from falling overboard. The FC/HSO will monitor all crew members for early
symptoms of hypothermia (e.g., shivering, muscle incoordination, mild confusion). If
such symptoms are observed, the FC/HSO will take immediate steps to reduce heat
loss by providing extra layers of clothing, or by temporarily moving the affected crew
member to a warmer environment.

All personnel will wear protective clothing appropriate for the weather conditions and
physical activity. A person exhibiting any of the signs of hypothermia should be
removed from the work area to a warmer environment. Immediate steps that can be
taken to reduce the symptoms of hypothermia include minimizing exposure to cold and
wet conditions, limiting sitting or standing still for long periods, rehydration with
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warm fluids, and the removal of any wet outer layers of clothing to permit sweat
evaporation during rest periods in a warm environment.

Sampling operations and conditions that might result in the occurrence of frostbite are
not anticipated. The sampling will take place during the time of year
(i.e., August/September) when extreme weather conditions are not expected to occur.

4.1.7 Weather

In general, field team members will be equipped for the normal range of weather
conditions. The FC/HSO will be aware of current weather conditions, and of the
potential for those conditions to pose a hazard to the field crew. Some conditions that
might force work stoppage are electrical storms, high winds, or high waves resulting
from winds.

4.1.8 Vessel traffic

Because of the high volume of vessel traffic on the LDW, precautions and safe boating
practices will be implemented to ensure that the field boat does not interrupt such
traffic. As practical, the field boat will stay out of the navigation channel.

4.2 CHEMICAL HAZARDS

Previous investigations have shown that some chemicals are present at
higher-than-background concentrations in the sampling area. For the purposes of
discussing the potential exposure of individuals to chemicals in sediments, the
chemicals of concern are metals, tributyltin (TBT), petroleum hydrocarbons, polycyclic
aromatic hydrocarbons (PAHSs), and polychlorinated biphenyls (PCBs).

4.2.1 Exposure routes

Potential routes of chemical exposure include inhalation, dermal contact, and ingestion.
Exposure will be minimized by using safe work practices and by wearing the
appropriate personal protective equipment (PPE). Further discussion of PPE
requirements is presented in Section 7.

421.1 Inhalation

Inhalation is not expected to be an important route of exposure.

4.2.1.2 Dermal exposure

Dermal exposure to hazardous substances associated with sediments, surface water, or
equipment decontamination will be controlled by the use of PPE, and by adherence to
detailed sampling and decontamination procedures.

4.2.1.3 Ingestion

Incidental ingestion of sediment or surface water is not considered a major route of
exposure for this project. Accidental ingestion of surface water is possible. However,
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careful handling of equipment and containers while onboard the boat should prevent
water from splashing or spilling during sample collection and handling activities.

4.2.2 Description of chemical hazards

4.2.2.1 Metals and tributyltin

Exposure to metals may occur via ingestion or skin contact. As mentioned above,
neither is a likely exposure route. Metal fumes or metal-contaminated dust will not be
encountered during field and sample handling activities. Large amounts of sediment
would need to be ingested for any detrimental effects to occur. Momentary skin contact
allows little, if any, opportunity for metals to pass into the body. Field procedures
require immediate washing of sediments from exposed skin.

4.2.2.2 Petroleum hydrocarbons and polycyclic aromatic hydrocarbons

Exposure to petroleum hydrocarbons and PAHs may occur via ingestion or skin
contact. Inhalation, the most important human health exposure pathway for this group
of chemicals, is not expected to occur at this site. Animal studies have also shown that
PAHSs can have harmful effects on the skin, body fluids, and the ability to fight disease
after both short- and long-term exposure, but these effects have not been observed in
humans. Some PAHs may reasonably be expected to be carcinogens. However, large
amounts of sediment would need to be ingested for any detrimental effects to occur.
Momentary skin contact allows little, if any, opportunity for compounds to pass into the
body. Field procedures require immediate washing of sediments from exposed skin.

4.2.2.3 Polychlorinated biphenyls

Prolonged skin contact with PCBs may cause acne-like symptoms known as chloracne.
Irritation to eyes, nose, and throat may also occur. Acute and chronic exposure can
damage the liver and cause symptoms of edema, jaundice, anorexia, nausea, abdominal
pains, and fatigue. PCBs are a suspected human carcinogen. Skin absorption may
contribute substantially to the uptake of PCBs. Large amounts of sediment would need
to be ingested for any detrimental effects to occur. Momentary skin contact allows little,
if any, opportunity for compounds to pass into the body. Field procedures require
immediate washing of sediments from exposed skin.

4224 Dioxins/furans

Prolonged skin contact with dioxins/furans may cause acne-like symptoms known as
chloracne. Other effects on the skin, such as red skin rashes, have been reported to occur
in people following exposure to high concentrations of
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). Acute and chronic exposure can damage
the liver, increase the risk of diabetes and abnormal glucose tolerance, and possibly
increase the risk for reproductive and developmental effects. 2,3,7,8-TCDD is a possible
human carcinogen, and a mixture of dioxins/furans with six chlorine atoms (four of the
six chlorine atoms at the 2-, 3-, 7-, and 8-positions) is a probable human carcinogen. Skin
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absorption may substantially contribute to the uptake of dioxins/furans. Large amounts
of sediment would need to be ingested for any detrimental effects to occur. Momentary
skin contact allows little, if any, opportunity for the passage of any of the compounds
into the body. Field procedures require the immediate washing of sediments from
exposed skin.

4.3 ACTIVITY HAZARD ANALYSIS

The activity hazard analysis summarizes the field activities to be performed during the
project, outlines the hazards associated with each activity, and presents controls that
can reduce or eliminate the risk of the hazard occurring.

Table 1 presents the activity hazard analysis for tissue sampling from a boat.

Table 1. Activity hazard analysis

Activity Hazard Control
Use care in boarding/departing from the vessel.
falling overboard Deploy and recover the net or traps from the back

deck of the boat. Wear a PFD.

skin contact with
contaminated sediments | Wear modified Level D PPE.
or liquids

Use appropriate lifting technique when deploying and

back strain retrieving pots, or seek help.

Use caution and be aware of overhead and gear
hazards such as trawl nets and doors. Wear a hard
hat and modified Level D PPE when working on
Sampling from a boat deck.

overhead hazards

Keep hatches closed when not being accessed. Be
open hatches aware around hatch area and use caution when
entering/exiting hatch.

Monitor crew members for signs/symptoms of heat
stress. Remove person to cool area and remove
extra layers of clothing. Promote evaporative cooling
and rehydrate with electrolytic fluids.

heat stress

Monitor crew members for signs/symptoms of
hypothermia. Minimize prolonged exposure to wet
and cold conditions. Remove person to warm area
and remove wet clothing. Rehydrate with warm fluids.

hypothermia

PFD — personal flotation device
PPE — personal protective equipment
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5 Work Zones and Shipboard Access Control

During sampling and sample handling activities, work zones will be established to
identify where sample collection and processing are actively occurring. The intent of the
zones is to limit the migration of sample material out of its zone, and to restrict
unauthorized access to active work areas by defining work zone boundaries.

5.1 WORK ZONE

A work zone will encompass the area where sample collection and handling activities
are being performed. The FC/HSO will delineate the work zone as a particular area
onboard the collection vessel. Only persons with appropriate training, PPE, and
authorization from the FC/HSO will be allowed to enter the work zone while work is in
progress.

5.2 DECONTAMINATION STATION

A decontamination station where personnel will clean soiled boots and/or PPE prior to
leaving the work zone will be set up. The station will have the buckets, brushes, soapy
water, rinse water, or wipes necessary to clean boots, PPE, or other equipment leaving
the work zone. Plastic bags will be provided for expendable and disposable materials. If
the sampling location does not allow for the establishment of a decontamination station,
the FC/HSO will provide alternatives to prevent the spread of contamination.

Decontamination of the boat will be completed at the end of each work day. Cockpit
and crew areas will be rinsed down with water to minimize the accumulation of
sediment.

5.3 AcCcCESS CONTROL

Security and control of access to the boat will be the responsibility of the FC/HSO and
boat captain. Boat access will be granted to necessary project personnel and authorized
visitors only. Any security or access control problems will be reported to the client or
appropriate authorities.
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6 Safe Work Practices

Following common sense will minimize the risk of exposure or accidents at a work site.
The following general safety rules will be adhered to on-site:

u Do not climb over or under obstacles of questionable stability.

u Do not eat, drink, smoke, or perform other hand-to-mouth transfers in the
work zone.

u  Work only in well-lighted spaces.

u Never enter a confined space without the proper training, permits, and
equipment.

u Make eye contact with equipment operators when moving within the range of
their equipment.

u Be aware of the movements of shipboard equipment when not in the
operator's range of vision.

u Get immediate first aid for all cuts, scratches, abrasions, or other minor
injuries.

u Use the established sampling and decontamination procedures.

u Always use the buddy system.

u Be alert to your own and other workers’ physical conditions.

u Report all accidents, no matter how minor, to the FC/HSO.

u Do not do anything dangerous or unwise even if ordered by a supervisor.
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7 Personal Protective Equipment and Safety Equipment

Appropriate PPE will be worn as protection against potential hazards. In addition, a
PFD will be required when working onboard the boat. Prior to donning PPE, the field
crew will inspect their PPE for any defects that might render the equipment ineffective.

Fieldwork will be conducted in Level D or modified Level D PPE, as discussed in
Sections 7.1 and 7.2. Situations requiring PPE beyond modified Level D are not
anticipated. Should the FC/HSO determine that PPE beyond modified Level D is
necessary, the HSM will be notified and an alternative selected.

New personnel or visitors will be informed of PPE requirements during their initial site
briefing (see Section 3).
7.1 LEVEL D PERSONAL PROTECTIVE EQUIPMENT

Workers performing general activities during which skin contact with contaminated
materials is unlikely will wear Level D PPE. Level D PPE includes the following:

u Cotton overalls or lab coats
u Chemical-resistant steel-toed boots
u Chemical-resistant gloves

u Safety glasses

7.2 MODIFIED LEVEL D PERSONAL PROTECTIVE EQUIPMENT

Workers performing activities during which skin contact with contaminated materials is
possible, and during which inhalation risks are not expected, will be required to wear
an impermeable outer suit. The type of outerwear will be chosen according to the types
of chemical contaminants that might be encountered. Modified Level D PPE includes
the following:

u Impermeable outer garb such as rain gear

u Waterproof and chemical-resistant steel-toed boots
u Chemical-resistant outer gloves

u Heavy-duty waterproof gloves

u Hard hats

7.3 SAFETY EQUIPMENT

In addition to PPE that will be worn by shipboard personnel, basic emergency and first
aid equipment will be provided. Equipment for the field team will include:

u A copy of this HSP
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u A first aid kit adequate for the number of personnel
u Emergency eyewash
u Sunscreen

The FC/HSO will ensure that the safety equipment is onboard. Equipment will be
checked daily to ensure its readiness for use.
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8 Monitoring Procedures for Site Activities

A monitoring program that addresses the potential site hazards will be maintained. For
this project, air, dust, and noise monitoring will not be necessary. No volatile organic
compounds have been identified among the expected contaminants, the sampled media
will be wet and will not pose a dust hazard, and none of the equipment will emit
high-amplitude (> 85 dBA) sound. For this project, the monitoring program will consist
of all workers monitoring themselves and their co-workers for signs that might indicate
physical stress or illness.

All personnel will be instructed to look for and inform each other of any deleterious
changes in their physical or mental condition during the performance of all field
activities. Examples of such changes are as follows:

u Headaches

u Dizziness

u Nausea

u Symptoms of heat stress

u Blurred vision

u Cramps

u Irritation of eyes, skin, or respiratory system
u Changes in complexion or skin color

u Changes in apparent motor coordination

u Increased frequency of minor mistakes

u Excessive salivation or changes in papillary response
u Changes in speech ability or speech pattern
u Shivering

u Blue lips or fingernails

If personnel develop any of these conditions, work will be halted immediately and the
affected person(s) evaluated. If further assistance is needed, personnel at the local
hospital will be notified, and an ambulance will be summoned if the condition is
thought to be serious. If the condition is the direct result of sample collection or
handling activities, procedures will be modified to address the problem.
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9 Decontamination

Decontamination is necessary to prevent the migration of contaminants from the work
zone(s) into the surrounding environment, and to minimize the risk of exposure of
personnel to contaminated materials that might adhere to PPE. The following sections
discuss personnel and equipment decontamination. The following supplies will be
available to perform decontamination activities:

u

u

u

u

u

u

u

Wash buckets

Rinse buckets

Long-handled scrub brushes
Clean water sprayers

Paper towels

Plastic garbage bags

Alconox® or similar decontamination solution

9.1 MINIMIZATION OF CONTAMINATION

The first step in addressing contamination is to prevent or minimize exposure to
existing contaminated materials and the spread of those materials. During field
activities, the FC/HSO will enforce the following measures:

Personnel:

u

u

u

u

u

u

Do not walk through areas of obvious or known contamination.

Do not handle, touch, or smell contaminated materials directly.
Make sure PPE has no cuts or tears prior to use.

Fasten all closures on outer clothing, covering with tape if necessary.
Protect and cover any skin injuries.

Stay upwind of airborne dusts and vapors.

Do not eat, drink, chew tobacco, or smoke in the work zones.

Sampling equipment and boat:

u

Place clean equipment on a plastic sheet or aluminum foil to avoid direct
contact with contaminated media.

Keep contaminated equipment and tools separate from clean equipment and
tools.

Clean boots before entering the boat.
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9.2 PERSONNEL DECONTAMINATION

The FC/HSO will ensure that all site personnel are familiar with personnel
decontamination procedures. Personnel will perform the following decontamination
procedures, as appropriate, before eating lunch, taking a break, or leaving the work
location:

1. If outer suit is heavily soiled, rinse it off.

2. Wash and rinse outer gloves and boots with water.

3. Remove outer gloves; inspect and discard if damaged.
4. Wash hands.

Before returning to work, personnel will re-don all necessary PPE. If leaving for the day,
personnel will dispose of soiled, expendable PPE.

9.3 SAMPLING EQUIPMENT DECONTAMINATION

Sampling equipment will be decontaminated, as described in Section 4.3.4 of the QAPP,
to minimize sample contamination and worker exposure to contamination from
samples. The following practices will be followed:

u All utensils or equipment used directly in handling fish (e.g., such as
measuring boards, calipers, and scales) will be scrubbed with Alconox®
detergent, rinsed with deionized water, and stored wrapped in aluminum foil
until use.

u Sample processing surfaces will be cleaned and lined with aluminum foil to
prevent direct contact with samples.

u lce chests will be scrubbed with Alconox® detergent and rinsed with
deionized water prior to any sampling activities.

u  Wet ice used for sample storage during field activities will be contained in
separate plastic bags, and samples will be placed in resealable, waterproof
plastic bags to avoid contamination from melting ice.

u Sampling equipment will be free from contaminants such as oils, grease, and
fuels.
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10 Disposal of Contaminated Materials

Contaminated materials that may be generated during field activities include PPE and
excess sample material. These contaminated materials will be disposed of as an integral
part of the project.

10.1 PERSONAL PROTECTIVE EQUIPMENT

Gross surface contamination will be removed from PPE. All disposable sampling
materials and PPE—such as disposable coveralls, gloves, and paper towels used in
sample processing—will be placed in heavyweight garbage bags. Filled garbage bags
will be placed in a normal refuse container for disposal as solid waste.

10.2 EXCESS SAMPLE MATERIALS

At each sampling location, excess or unwanted specimens collected for tissue samples
will be returned to the water.
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11 Training Requirements

Individuals performing work at locations where potentially hazardous materials and
conditions may be encountered must meet specific training requirements. It is not
anticipated that hazardous concentrations of contaminants will be encountered in
sampled material, so training will consist of site-specific instruction for all personnel
and oversight of inexperienced personnel by an experienced person for one working
day. The following sections describe the training requirements for this fieldwork.

11.1 PROJECT-SPECIFIC TRAINING

In addition to HAZWOPER training, as described in Section 3.6 of the QAPP, field
personnel will undergo training specifically for this project. All personnel and visitors
must read this HSP and be familiar with its contents before beginning work or
providing oversight. They must acknowledge reading the HSP by signing the HSP
review form in Attachment 1. The signed form will be kept in the project files.

The boat captain and FC/HSO will also be required to have the US Coast Guard
(USCG) Auxiliary Boating Safety certification. The boat captain or a designee will
provide project-specific training prior to the first day of fieldwork and whenever new
workers arrive. Field personnel will not be allowed to begin work until project-specific
training has been completed and documented by the FC/HSO. Training will address
the HSP and all health and safety issues and procedures pertinent to field operations.
Training will include, but not be limited to, the following topics:

u Activities with the potential for exposure to chemicals

u Activities that pose physical hazards, and actions to control the hazards
u Ship access control and procedures

u Use and limitations of PPE

u Decontamination procedures

u Emergency procedures

u Use and hazards of sampling equipment

u Location of emergency equipment on the vessel

u Vessel safety practices

u Vessel evacuation and emergency procedures

11.2 DAILY SAFETY BRIEFINGS

The FC/HSO or a designee and the boat captain will present safety briefings before the
start of each day's activities. These safety briefings will outline the activities expected
for the day, update work practices and hazards, address any specific concerns
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associated with the work location, and review emergency procedures and routes. The
FC/HSO or designee will document all safety briefings in the logbook.

11.3 FIRST AID AND CPR

At least two members of the field team must have first aid and cardiopulmonary
resuscitation (CPR) training. Documentation of which individuals possess first aid and
CPR training will be kept in the project health and safety files.
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12 Medical Surveillance

A medical surveillance program conforming to the provisions of 29 CFR 19108120(f) is
not necessary for field team members on this project, because they do not meet any of
the following four criteria outlined in the regulations for implementation of a medical
surveillance program:

u Employees who are or may be exposed to hazardous substances or health
hazards at or above permissible exposure levels for 30 days or more per year
(1910.220(H)(2)(I).

u Employees who must wear a respirator for 30 days or more per year
(1910.120(f)(2)(ii)).

u Employees who are injured or become ill as a result of possible overexposures
involving hazardous substances or health hazards from an emergency
response or hazardous waste operation (1910.120(f)(2)(iii)).

u Employees who are members of HAZMAT teams (1910.120(f)(2)(iv)).

As described in Section 8, employees will monitor themselves and each other for any
deleterious changes in their physical or mental conditions during the performance of all
field activities.
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13 Reporting and Record Keeping

Each member of the field crew will sign the HSP review form (Attachment 1). If
necessary, accident/incident report forms and Occupational Safety and Health
Administration (OSHA) Form 200s will be completed by the FC/HSO.

The FC/HSO or a designee will maintain a health and safety field logbook with records
of health- and safety-related details for the project. Alternatively, entries may be made
in the field logbook, in which case a separate health and safety logbook will not be
required. The logbook must be bound and the pages must be numbered consecutively.
Entries will be made with indelible blue ink. At a minimum, each day's entries must
include the following information:

u Project name or location

u Names of all personnel onboard

u Weather conditions

u Type of fieldwork being performed

The person maintaining the entries will initial and date the bottom of each completed
page. Blank space at the bottom of an incompletely filled page will be lined out. Each
day's entries will begin on the first blank page after the previous workday's entries.
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14 Emergency Response Plan

As a result of the hazards onboard the sampling vessels and the conditions under which
operations will be conducted, the potential exists for an emergency situation to occur.
Emergencies may include personal injury, exposure to hazardous substances, fire,
explosion, or release of toxic or non-toxic substances (spills). OSHA regulations require
that an emergency response plan be available for use onboard to guide actions in
emergency situations.

Onshore organizations will be relied upon to respond to emergency situations. Given
the location of the site, the local fire department and ambulance service can provide
timely response. Field personnel will be responsible for identifying an emergency
situation, providing first aid if applicable, notifying the appropriate personnel or
agency, and evacuating any hazardous area. Shipboard personnel will attempt to
control only very minor hazards that could present an emergency situation, such as a
small fire; otherwise, all personnel will rely on outside emergency response resources.

The following sections identify the onboard individual(s) who should be notified in
case of emergency, provide a list of emergency telephone numbers, offer guidance for
particular types of emergencies, and provide directions and a map for getting from any
sampling location to a hospital.

14.1 PRE-EMERGENCY PREPARATION

Before the start of field activities, the FC/HSO will ensure that preparation has been
made in anticipation of emergencies. Preparatory actions include the following:

u Meeting between the FC/HSO and equipment handlers concerning
emergency procedures in the event that a person is injured

u A training session given by the FC/HSO informing all field personnel of
emergency procedures, locations of emergency equipment and its uses, and
proper evacuation procedures

u A training session given by senior staff on operating field equipment to
apprise field personnel of operating procedures and specific risks associated
with that equipment

u Ensuring that field personnel are aware of the existence of the emergency
response plan in the HSP, and ensuring that a copy of the HSP accompanies
the field team

14.2 PROJECT EMERGENCY COORDINATOR

The FC/HSO will serve as the project emergency coordinator in the event of an
emergency. He will designate his replacement during those times when he is not
onboard or is not serving as the project emergency coordinator; the designation will be
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noted in the logbook. The project emergency coordinator will be notified immediately
when an emergency is recognized. The project emergency coordinator will be
responsible for evaluating the emergency situation, notifying the appropriate
emergency response units, coordinating access with those units, and directing interim
actions onboard before the arrival of emergency response units. The project emergency
coordinator will notify the HSM and the Windward PM as soon as possible after
initiating an emergency response action. The Windward PM will have responsibility for
notifying the client.

14.3 EMERGENCY RESPONSE CONTACTS

All onboard personnel must know whom to notify in the event of an emergency
situation, even though the FC/HSO has primary responsibility for notification. Table 2
lists the names and phone numbers for emergency response services and individuals.

Table 2. Emergency response contacts

Contact Telephone Number
Emergency Numbers
Ambulance 911
Police 911
Fire 911
Harborview Medical Center 206.323.3074

Emergency Responders

US Coast Guard

Emergency 206.286.5400
General information 206.442.5295

UHF Channel 16

National Response Center 800.424.8802
US Environmental Protection Agency 800.424.8802
Washington State Department of Ecology —

Northwest Region Spill Response 206.649.7000

(24-hour emergency line)

Emergency Contacts

Windward Project Manager

Kathy Godtfredsen 206.812.5413
Windward Corporate Health and Safety Manager

Susan McGroddy 206.812.5421
Field Coordinator/ Field Health and Safety Officer

Thai Do 206.812.5407

14.4 RECOGNITION OF EMERGENCY SITUATIONS

Emergency situations will generally be recognizable by observation. An injury or illness
will be considered an emergency if it requires treatment by a medical professional and
cannot be treated with simple first aid techniques.
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14.5 DECONTAMINATION

In the case of evacuation, decontamination procedures will be performed only if doing
so does not further jeopardize the welfare of site workers. If an injured individual is
also heavily contaminated and must be transported by emergency vehicle, the
emergency response team will be informed of the type of contamination. To the extent
possible, contaminated PPE will be removed from the injured individual, but only if
doing so does not exacerbate the injury. Plastic sheeting will be used to reduce the
potential for spreading contamination to the inside of the emergency vehicle.

14.6 FIRE

Field personnel will attempt to control only small fires, should they occur. If an
explosion appears likely, personnel will follow evacuation procedures specified during
the training session. If a fire cannot be controlled with the onboard fire extinguisher that
is part of the required safety equipment, personnel will either withdraw from the
vicinity of the fire or evacuate the boat as specified in the training session.

14.7 PERSONAL INJURY

In the event of serious personal injury, including unconsciousness, possibility of broken
bones, severe bleeding or blood loss, burns, shock, or trauma, the first responder will
immediately do the following:

u Designate an individual to call 911 and administer first aid, if qualified.

u If not qualified, seek out an individual who is qualified to administer first aid,
if time and conditions permit.

u Notify the project emergency coordinator of the incident, the name of the
injured individual(s), the location of the individual, and the nature of the
injury.

The project emergency coordinator will immediately do the following:

u Notify the boat captain and the appropriate emergency response
organization.

u Assist the injured individual(s).

u Follow the emergency procedures for retrieving or disposing of equipment
reviewed in the training session, and leave the site en route to the
predetermined land-based emergency pickup.

u Designate someone to accompany the injured individual to the hospital.

u If a life-threatening emergency occurs (i.e., injury where death is imminent
without immediate treatment), the FC/HSO or boat captain will call 911 and
arrange to meet the ambulance unit at the nearest accessible dock.
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u If a non-life-threatening emergency occurs (i.e., broken bones, minor
lacerations, etc.), the project emergency coordinator will follow the
procedures outlined above and proceed to the Harbor Island Marina, or to an
alternative location of his choice if that would be more expedient.

u Notify the HSM and the PM.

If the project emergency coordinator determines that an emergency response is not
necessary, he may direct someone to decontaminate and transport the individual by
vehicle to the nearest hospital. Directions showing the route to the hospital are in
Section 14.11.

If a worker leaves the boat to seek medical attention, another worker should accompany
him to the hospital. When in doubt about the severity of an injury or exposure, always
seek medical attention as a conservative approach, and notify the project emergency
coordinator.

The project emergency coordinator will be responsible for completing all
accident/incident field reports, OSHA Form 200s, and other required follow-up forms.
14.8 OVERT PERSONAL EXPOSURE OR INJURY

If an overt exposure to toxic materials occurs, the first responder to the victim will
initiate actions to address the situation. The following actions should be taken,
depending on the type of exposure.

14.8.1 Skin contact

u Wash/rinse the affected area thoroughly with copious amounts of soap and
water.

u If eye contact has occurred, rinse the eyes for at least 15 minutes using the
eyewash that is part of the onboard emergency equipment.

u After initial response actions have been taken, seek appropriate medical
attention.
14.8.2 Inhalation
u Move victim to fresh air.

u Seek appropriate medical attention.

14.8.3 Ingestion
u Seek appropriate medical attention.

14.8.4 Puncture wound or laceration
u Seek appropriate medical attention.
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14.9 SPILLS AND SPILL CONTAINMENT

No bulk chemicals or other materials subject to spillage are expected to be used during
this project. Accordingly, no spill containment procedure is required for this project.

14.10 BOATING HAZARDS

Emergency responses to boating hazards are described in Table 3.

Table 3.

Potential
Emergency
Hazard

Fire or explosion

Medical
emergency/
personal injury

Falling into an open
hatch
Person overboard

Sinking vessel

Hydraulic oil spill or

leak

Lack of visibility

Loss of power

Collision

Potential boat emergency hazards and responses

Response

If manageable, attempt to put out a small fire with a fire extinguisher. Otherwise, call the
USCG or 911, evacuate the area (by life rafts, rescue boat, or swimming), and meet at a
designated location. The HSO will take roll call to make sure everyone has evacuated
safely. Emergency meeting locations will be determined in the field during the daily
safety briefings.

At least two people with current first aid and CPR training will be onboard the vessel at
all times. This person will attempt to assess the nature and critical path of the injury, call
911 immediately, and apply first aid/CPR if necessary. Stop work and wait for medical
personnel to arrive. Fill out a site accident report.

Stop work and rescue the person, if safe and necessary. Assess the nature of the injury,
and follow the response for medical emergency/personal injury.

Immediately throw a life ring to the person in the water. Have one onboard person keep
an eye on the victim and shout the distance (boat lengths) and direction (o’clock) of the
victim from the vessel. Stop work and use the vessel to retrieve the person in the water.

Call the USCG immediately. If possible, wait for a rescue boat to arrive to evacuate
vessel personnel. See fire/explosion section (above) for emergency evacuation
procedures. The HSO will take roll call to make sure everyone has evacuated safely.

If the leak/spill is small, immediately apply absorbent pads to control the leak and
continue work. If the leak/spill is uncontainable, stop work, call 911 immediately, and wait
for assistance. The vessel operator will assess the personal safety hazard associated
with the leak/spill and begin evacuation procedures if necessary.

If navigation visibility or personal safety is compromised because of smoke, fog, or other
unanticipated hazards, stop work immediately. The vessel operator and HSO will assess
the hazard and, if necessary, send out periodic horn blasts to notify other vessels
potentially in the area of the sampling vessel’s location. Move to a secure location

(i.e., berth) and wait for visibility to clear.

Stop work and call the USCG for assistance. Vessel personnel should watch for potential
collision hazards and notify vessel operator if hazards exist. Secure vessel to a berth,
dock, or mooring as soon as possible.

Stop work and call the USCG for assistance. HSO and vessel operator will assess
damage and potential hazards. If necessary, vessel will be evacuated and secured until
repairs can be made.

CPR — cardiopulmonary resuscitation
HSO - health and safety officer
USCG - US Coast Guard
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14.11 EMERGENCY ROUTES TO THE HOSPITAL

The name, address, and telephone number of the hospital that will be used to provide
medical care is as follows:

Harborview Medical Center
325 - 9th Avenue

Seattle, WA

206.323.3074

Directions from the vicinity of the LDW to Harborview Medical Center are as follows
(Figure 1):

From the 1st Avenue South boat launch:

u

u

u

u

u

Drive east on South River Street.

Turn left on Occidental Avenue South.
Turn left on East Marginal Way South.
Turn right on South Michigan Street.

Look for entrance ramps to 1-5 Northbound.
Drive north on I-5.

Take the James Street exit.

Drive east on James Street to 9t Avenue.
Turn right on 9th Avenue.

Emergency entrance will be two blocks south on the right.

From the Harbor Island Marina:

u

u

From marina parking lot, turn sharp right onto Klickitat Way Southwest.
Turn slight right onto Southwest Spokane Street

Turn slight left to take the ramp toward WA-99 N/1-5/Columbian Way.
Keep left at the fork in the ramp.

Stay straight to go onto West Seattle Bridge.

Merge onto I-5 North via the ramp on the left.

Take the James Street exit.

Head east on James Street to 9t Avenue.

Turn right on 9th Avenue.

Emergency entrance will be two blocks south on the right.
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Attachment 1. Health and Safety Plan Acknowledgment Form

| have read a copy of the Health and Safety Plan (HSP), which covers field activities that
will be conducted to investigate potentially contaminated areas in the Lower Duwamish
Waterway (LDW). | understand the health and safety requirements of the project, which
are detailed in this HSP.

Signature Date
Signature Date
Signature Date
Signature Date
Signature Date
Signature Date
Signature Date
Signature Date
Signature Date
Signature Date
Signature Date
Signature Date
Signature Date
Signature Date

Fish and Crab QAPP

- Appendix A. HSP
Lower Duwamish Whaterway Group FINAL PPN A

Port of Seattie / City of Seattie / King County / The Boeing Company






APPENDIX B. FIELD FORMS

This appendix contains the following forms that will be used, as necessary, during this
study:

u Target Species Tally Form

u Non-target Species Tally Form
u Protocol Modification Form

u Specimen Label

u Composite Sample Form






TARGET SPECIES TALLY FORM
Project Name:

Location:

Date:

Field Crew Initials:

Target Species:

Collection Method:

Lower Duwamish m:terway G‘oup

Port of Seattie / City of Seattie / King County / The Boeing Company

COLLECTION
TIME SPECIMEN ID No. LENGTH (mm) WEIGHT (g) COMMENTS
Fish and Crab QAPP
FINAL Appendix B. Field Forms

B-1



NON-TARGET SPECIES TALLY FORM

Project Name:

Location:

Date:

Field Crew Initials:

Collection Method:

COLLECTION TIME

SPECIES

COUNT

COMMENTS

Lower Duwamish m:terway G‘oup

Port of Seattie / City of Seattie / King County / The Boeing Company

FINAL

Fish and Crab QAPP
Appendix B. Field Forms
B-2




PrRoTOCOL MODIFICATION FORM
Project Name/Task Number:

Material to be Sampled:

Measurement Parameter:

Standard Procedure for Field Collection & Laboratory Analysis (cite reference):

Reason for Change in Field Procedure or Analysis Variation:

Variation from Field or Analytical Procedure:

Special Equipment, Materials or Personnel Required:

Initiator's Name: Date:
Project Manager: Date:
QA Manager: Date:
Fish and Crab QAPP
Lower Duwamish Whaterway Group Fivae  Appendix. Field Foms

Port of Seattie / City of Seattie / King County / The Boeing Company

B-3



SPECIMEN LABEL

Windward Environmental LLC
200 W. Mercer St., Suite 401, Seattle, WA 98119
Tel: 206.378.1364 Fax: 206.973.3048

Project/Task #:

Sampler:

Collection date:

Collection time:

Location:

Method:

Species:

Specimen ID:

Length (mm):

Weight (g)

Lower Duwamish Mterway G’oup

Port of Seattie / City of Seattie / King County / The Boeing Company

FINAL

Fish and Crab QAPP
Appendix B. Field Forms
B-4



COMPOSITE SAMPLE FORM

Project Name:

Task #:

Date composited:

Species:

Area/Subarea:

Composite mass:

Tissue type: (circle one) whole-body fillet remainder edible meat hepatopancreas

Composite sample ID:

Number of individuals:

SPECIMEN ID

LENGTH
(mm)

WEIGHT

(9)

COMMENTS

10

11

12

13

14

15

16

17

18

19

20

Lower Duwamish Mterway G’oup

Port of Seattie / City of Seattie / King County / The Boeing Company

FINAL

Fish and Crab QAPP

Appendix B. Field Forms
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APPENDIX C. STANDARD OPERATING
PROCEDURES FOR TISSUE PROCESSING
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AXYS Analytical Services Ltd.
Standard Operating Procedure

Title: Procedures for Homogenization SOP#:.. SLA-013
of Solids and Tissues Rev. No,: "4
Area:  Laboratory Procedures Date: . 11-Sep-2003
Page: . 1018 -

Purpose: RS

To homogenize samples thoroughly to enable a repreSentatlve sub-sample’to be taken for
analysis. AR e

Scope:

Good accuracy of results requnres that the sub—sample analyzed s representatlve of the
larger sample being studied. In order- to do’ this, the sample must be thoroughly homogenized
before it can be subsampled. Chemists worklng in the Lab SeMces group are responsible for the
homogenization of the foIlowmg matnces y ¢ .

1. animal tlssue NN
2. planttisste, - ww v
3. pulps, -

4, sedlment and soils; and

This SOP descnbes“ tlrte hornogemzlng procedures for the above matrices. Prior to
homogenlzmg samples may have to. be dlssected (i.e., animal tissue) or composited. These
procedures are: descrlbed in SOPs SLA—011 and SLA-012 respectively.

Aqueous samples are homogemzad according to procedures described in SOPs SLA-084
and ‘SLA-086. These procedures are carried out by a Chemist in the Extraction Lab, just prior to
analy5|s :

1. Refer to Table 1 for the eqmpment used in homogenization procedures. Refer to Table 2 for
guidance in selecting the appropriate homogenizing equipment.

2. Wear only gloves that have been approved for use in the lab for homogenization procedures.
Minimize the contact between a glove and sample and ensure that solvents do not come in

contact with the gloves.

3. Clean all equipment between each use according to SOPs SLA-037 of SLA-038.
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AXYS Analytical Services Ltd.
Standard Operating Procedure

Title: Procedures for Homogenization SOP#:.-. SLA-013
of Solids and Tissues Rev. No,: " 4
Area: Laboratory Procedures Date: “1w1;Sep-2003
4. Solvents must be high purity, distilled in glass, elthe{HPLC grade or peshclde resrdue grade

6.

Each lot number of solvent must be checked for |mpur|t|es by performlng a solvent proof prior
to use.

. - S - T
£ ., .. , Py -

" \,,

'\

Only the dull side of aluminium foil may come |n contact W|th a sample as the shlny side has
a chemical coating that may be a source on contamlnatlon R

\\‘

vvvvv

going to be analyzed for organlc compounds ohly ‘If the sample is to be analyzed for
organic compounds and trace’ metals use a tracenmetal Certlf ed-pre-cleaned glass jar with
Teflon-lined lid (ICHEM or equwaler\t) Refer to. the LIMS {o determlne which analyses have
been requested for the sample - N .

‘\~ \l\\

.

_IN.\ . “\.\ "n_\\? K“\\‘
\.;‘ ‘\\a \\n_\ \u..\ Tap[e\| 1 A
:. RN N \
. N

3 . ",
¢ 2 .,

lvenitory No. | Item .| “Manufaciurer Model No.
" - V n"\& - “ \\\ {:’f \\\‘ -\.\‘! ~ (Seria’ No_)
_______ [Go1 . |Gringer-. | OMAS %hp TS8
G02 i Grir\ioer":'~-§.‘_‘ \BerkeIth unknown
e ‘"'-é'r‘inder 7| Butcher Boy3hp | 10A32
Scoa “Gnnder Butcher Boy 0.75 hp | TCA12
§06‘ \‘Blender Osterizer B8s8
| Bo7 S Blender Waring 35BL49
w0 Blender | Virtis 302968
Vi1 7 | Blender | Virtis 302968
Glass jars
Spatulas
Scoopulas
Scissors
Forceps
Sieve
Knives
Stainless steel bowls
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AXYS Analytical Services Ltd.
Standard Operating Procedure

Title: Procedures for Homogenization SOP #: - SLA-013
of Solids and Tissues Rev. No,, 4
Area: Laboratory Procedures Date. i "11-Sep-2003

Procedures:

1. INITIAL INSTRUCTIONS

1. Do not proceed with homogenization untll thie- Pro;ect Chem|st has released samples Review
the project notes before starting homogemzation as’ the PrOJect Chemlst may have provided
written instructions. /A - .

procedures described in SOP SLA-OO4 "Sample Control Prooedures

3. Check the sample jars. fOr any cracks lf any saTnples have, broken jars, immediately notify the
Lab Services Manager who' wlll determlne whether the sample has been compromised and
what course of actlon fo take to recover the sample ‘Report compromised or lost samples the
Project Chemist who notlﬁes the. chent Carry out the following procedures on samples with
damaged oontalners - N,

e .
'\

a) Thaw samples in ‘damaged coﬁtalners dunng the workday. As soon as a sample has
thawed JUSt enough to permlt rernoval from the jar, transfer it to a clean, baked jar.

o,

' ) Label the new Jar wrth the tranSfer information, |nclud|ng the date of transfer and the

“ 1D label to the new jar Complete a Sample Transfer Form (FWO-030} documenting the
damage the losses and the action taken.
c) If a moi‘stU‘re"analxsis had been done and a significant amount of standing water has
been lost, repeat the moisture determination for subsequent analyses. (SOP SLA-015)

2. RECORD KEEPING
A Sample Preparation Record (FWQ0-104) must be completed by a Lab Chemist for every
sample homogenized, at the time the sample is homogenized. The record is completed as

described below.

1. Cross-reference the AXYS ID jar label and the Client jar label against the LIMS Chain of
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AXYS Analytical Services Ltd.
Standard Operating Procedure

Title: Procedures for Homogenization SOP #: - SLA-013
of Solids and Tissues Rev. Ne. 4
Area: Laboratory Procedures Date: .. 14- -Sep-2003
Page 4 of 16

3.

"~

Custody. If there are any discrepancies immediately. thlfy Sampie Recelvmg, do not start the
homogenization procedures until these are resolvéd : S

On the Sample Preparation Record, record the LIMS lD and contract number from the AXYS
ID label, and the entire Client 1D from c||ent Iabel - - S
Record the name of the person ﬁlllng out the record The person prepanng the sample must
initial the record and fill in the tlme that the preparatlen procedUre started

Record the sample type (SOlld Sotl Sedirnent etc) and sampte descrlptlon (cotour, texture,
smell, amount of water, vegetatson foretgn materrals condltton etc)

Record the equipmen_t,-u‘seg ih\thé\p‘repa{atieh and‘*a \t\)rief q_eSCription of the procedure used.

Record whether thé sampte is a“sin§1e~sampi8“6r a cbmposite sample.

\, '\ ‘\ ‘\.

Record the welght of the samp!e before preparatlon (if the sample is a composite record the
weight of the mdeual samples) and the welght of any clear water decanted. Record the final
welght of -the sample after preparatlon

Record the éﬁﬁmber ‘anf{:t\typesiof.ja_‘rs |ht_c which the sample is placed.

“f

HOMOGENIZING ANIMAL TISSUE

Three types of equnpment are used to homogenize animal tissue: the Virtis mixer, the Oster

blender, and the commermal meat grinder(s). The type of blender used depends on the quantity of

sample.

#
£

Procedure: (Viris Mi

1.

Allow the samples to thaw at room temperature until pliable. Visually inspect the sample and
write a description of it (i.e., type or species of animal, colour, texture, condition, etc.) on the
Sample Preparation Record. If the sample requires dissection or shucking (mussels, clams,
oysters), do this while the sample is still frozen. To shuck the sample use solvent-rinsed
shucking tools and wear gloves. The dissection procedure is described in SLA-012,
"Dissection of Samples".
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AXYS Analytical Services Ltd.
Standard Operating Procedure

Title: Procedures for Homogenization SOP #: - SLA-013
of Solids and Tissues Rev. Nu, 4
Area:  Laboratory Procedures Date: 11-Sep-2003

10.

11.

Page: - '50f16

Wash the removable blade from the Virtis blender W|th detergent and water rinse w‘ith Seastar
water and then solvent-rinse using acetone toluene hexane, and dlchloromethane (three
times with each solvent). R : R X

r,
<,
"
-,

If necessary, chop the sample into small’ pleCes uslng solvent rlnsed stamless steel tools such
as scissors, scalpels or knives. Select the tool most approprlate to the type of tissue. Cut the
tissue on a foil-covered surface. .~ B e

Transfer the sample to a clean; baked Jar’usmg euther a solvent~rrnsed spatula or forceps.
Allow the sample to thaw COmpIetel‘y‘ It may be p033|ble to homogemze some samples in the
original jar. A - sl T ™

Lower the blade into place \Place f0|l over top of Jar to avo|d sample loss. Turn on the Virtis for
about 30 seconds . e

\\-

t\

Raise the blade out of the jar and W|th a8 solvent nnsed spatula scrape the sample off the
blade back’ mto the | Jar R i

Lower the blade and tum on the mlxer agaln for 20-30 seconds. Repeat if necessary until the
sample is completely homogemzed N

\
\

jReturn the sample to |ts onglnal Iabelled sample jar. If the sample had previously been in a

plastic bag or wrapped in alumlnum foil, or some other type of packaging, obtain a clean,
baked, glass jar (see Equnpment and Reagents, Pt 6) for the homogenized sample. If possible
remove. the onglnal label from the plastic bag (or aluminum foil, etc.) and place on the new
sample jar: Place an AXys iD label on the new sample jar. The Axys ID label must include (1)
an Axys ID number (e.g., L1500-01), (2) the contract number and (3) the original sample ID
number, or sample information. Make sure that the original sample information on the Axys
sample label matches the information from the original label.

Write your initials and the date on the sample label along with the word "homogenized".

Homogenize each sample in the batch. Clean all equipment with detergent and water and
solvent-rinse thoroughly between each sample.

Request the samples be returned to the storage location according to procedures in SOP
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AXYS Analytical Services Ltd.
Standard Operating Procedure

Title: Procedures for Homogenization SOP #: - SLA-013
of Solids and Tissues Rev. No. 4
Area:  Laboratory Procedures Date: ™. 1 -Sep-2003
Page: .. 8. of 16

SLA-004 “Sample Control Procedures”.

s *. - . RN T s
Vi - oo o

12. Update the LIMS to indicate that samples have been homogemzed and are avallable for
analysis. el ™ S

= .
"
s

1. Allow the samples to thaw completely at room temperature Large samples may be thawed
overnight in the refrigerator. Vlsually mspect the. sample and write-a description of it (i.e., type
or species of animal, colour,. texture,” condltlon etc) on the Sampte Preparation Record. If
sample requires dissection, or shuc‘glng (mussels clams, oysters) do this while the sample is
stilt partially frozen. The. dissectioh procedure is.. described in SLA-012, "Dissection of
Samples". To shuck samples use. solvent—rrnsed shucklng tools and wear gloves. Shuck the
samples on a foil- covered surface \E :

2. Wash the glass’ blender mcludlng blade base\plate and Teflon seals with detergent and water,
rinse with Seastar water and then Sleent-rlnse using acetone, toluene, hexane, and

dichloromethane (three tlmes W|th ®ach solvent) ‘Do not solvent-rinse the lid of the blender.

\\

3 Transfer the sample (e the blender usrng either a solvent-rinsed spatula or forceps. Place
several Iayers of aIUm’lnum*foil over the top of the blender and then gently, so as not to tear
the foil, place the lid- on top of the f0|l

4. ‘Turn on the blender for about 30 seconds

5. Take the l‘idahd“foil “off a'rid;"using a solvent-rinsed spatula, scrape the sample off the sides of
the blender.and back iﬁto the base.

6. Turn on the machlhﬁe’ again for 20-30 seconds. Repeat if necessary until the sample is
completely homogenized.

7. Return the sample to its labelled sample jar. If the sample had previously been in a plastic bag
or wrapped in aluminum foil, or some other type of packaging, obtain a clean, baked, glass jar
(see Equipment and Reagents, Pt 6) for the homogenized sample. If possible remove the
original label from the plastic bag (or aluminum foil, etc.) and place on the new sample jar.
Place an Axys |ID label on the new sample jar. The Axys |D label must include (1) an Axys ID
number (e.g., L2880-01), (2) the contract number and (3) the original sample ID number, or
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AXYS Analytical Services Ltd.
Standard Operating Procedure

Title: Procedures for Homogenization SOP #:.- SLA-013
of Solids and Tissues Rev. No e 4
Area:  Laboratory Procedures Date:_ - 11-Sep-2003
P‘age: ‘“‘*Z\of“tﬁ N

‘\

sample information. Make sure that the original sampte mformatlon on the Axys sample labe!
matches the information from the original label. : SR S

8. Write your initials and the date on the sample’tebel along“With the\wora"!!nomogeniied".
9. Homogenize each sample in the batch: Clean alt equrpment wuth detergentfand water, finse
with Seastar water and solvent- nnse thoroughly between each sample

10. Request the samples be returned to the storage Iocatlon accordmg to procedures in SOP
SLA-004 “Sample Contro! Procedures - P vy

11. Update the LIMS to |ndtcate that“eamples have been homOgenlzed and are available for
analysis.

~. e, i .,

. . R B
. .. “ '« S

1. It is not necesSary to Iet samples thaw completely when using the meat grinder for
homogenlzing Vlsually :nspect the sample and Avrite a description of it (i.e., type or species of
animal, colour texture condltion etc)on the Sample Preparation Record. If sample requires
dissection, do thrs while:the sample is stril frozen. The dissection procedure is described in
SLA-012 "llssectlon of Samples" ‘

2. 4D|sassemble the grlnder and thoroughly wash all parts of the grinder that come into contact
with the sample._ Wash first” with detergent and water, rinse with Seastar water, and then
olvent-nnse usmg acetone toluene hexane, and dlchloromethane (three tlmes W|th each

3. Using a clean ‘salvent- rlnsed knife, cut up the frozen sample into pieces small enough to feed
through the meat grmder Wear polyethylene gloves at all times while handling the sample.

4. Transfer the sample to the top of the grinder using solvent rinsed tongs or a spoon. Turn on
the grinder and push the sample through the grinder with the stainless steel column. Collect
the ground sample in the mixing bowl.

5. After the entire sample has gone through the grinder, turn off the motor. Mix the ground
tissue using a solvent rinsed spoon. Transfer the ground sample back into the top of the
grinder and repeat two more times.
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AXYS Analytical Services Ltd.
Standard Operating Procedure

Title: Procedures for Homogenization SOP #: . SLA-013
of Solids and Tissues Rev. N'o,s 4
Area: Laboratory Procedures Date:. \1\1;Sep-2003

10.

11

Page: . """&of' “116
After the sample has been processed through the gnnder\three trmes carefu!ly dlsassemble
the grinder and scrape out any tissue remalnrng i the |nside (UNLESS TRACE METALS ARE
BEING DONE)}.

.. \,‘ Y
\\ e,

Return the sample to its labelled sample j jar. If the samplé had preV|OUSIy been m a plastic bag
or wrapped in aluminum foil, or some other type of. packagmg obtaln a clean baked, glass jar
(see Equipment and Reagents, Pt 6) for the homogemzad sarnple i possnble remove the
original label from the plastic bag (or alumrnum foil,. etc) and. place -on the new sample jar.
Place an Axys ID label on the new: samrjle jar: The Axys 1D. Iabet 'must include (1) an Axys ID
number (e.g., L2880-01), (2) the- contract number and- (3) the orrglnal sample |D number, or
sample information. Make sure that the: ongrnal sample mformatlon on the Axys sample label
matches the :nformatlon from the orlglnal Iabel h

Write your initials and the“‘da‘te ori“thé‘*san*iple Iabet‘ato’ng,,\ﬁrith the word "homogenized".

Homogenize each sample in the- batch Cleao all eqmpment with detergent and water, rinse
with Seastar water and solvent-rrnse thoroughly between each sample.

Request the samples beu\nret\umed to the storage location according to procedures in SOP
8LA~004 “Sampie Controt Procedures"\ & _’j::

.,Update the LIMS to. mdtcate that s‘amples have been homogenized and are available for
‘-ranaIySJS NN

write a descrrptlon of |t (|_e., type or species of plant tissue, colour, texture, condition, etc.) on
the Sample Preparation Record.

If the sample is grass, leaves or thin woody stalks, use scissors for homogenizing. Wear
gloves while handling the sample. Cut the sample up while it is still frozen using solvent-rinsed
scissors. Cut the sample into one-centimetre long pieces. Woody stems should also be cut in
half with the grain of the wood. Collect the cut sample on a piece of aluminum foil. If possible,
homogenize the cut material using the blender.
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Homogenize very large quantities of grass or vegetatlon usmg the meat gr‘rnders {Wear
gloves while handling the sample. Wl S Y

o

Note: If large pieces of wood require homggemzlng use a dnlt Ctean and -solvent-rinse a
large-gauge drill bit. Securely clamp the wood and drlll randorh: holes in. the WOed making sure
to choose drill sites that best represent the composrtlon of the: submjtted wood sample. Coliect
the sawdust on aluminum foil. R RN o

Transfer the sample to a clean j Jar (see Equr‘nent and Reagents Pt 6) If possible retain the
original label and place on the’ ptastlc bag "An Axys ID- Iabet is ‘also’ placed on the plastic bag.
The Axys ID label must mclude two pleces of mf@rmation (1) an Axys ID number (e.g., L2880-
01), (2) the contract number and- (3) the onglnal sample ID number, or sample information.
Make sure that the orlglnar sample mformat:on on the - Axys sample label matches the
information from the- ongmat label lf vegetatlon has been homogenlzed with the meat grinder,
transfer to a baked glass jar ) ' ~

Write your |n|t|als and the date on the sample labet’along with the word "homogenized".

S
R - ..
.,

Homogemze each sampte |n the\batch Clean all equipment with detergent and water, rinse
with Seastar water and Solvent-nnse thorOUQth between each sample.

. 4,Request the samples be returned to the storage location according to procedures in SOP
gSLA 004 “Sample Control Procedures”

- “ %
Y

Update the LIMS to |nd|cate that samples have been homogenized and are available for
analysrs S .

HOMOGElet.‘rJé‘“ii'ﬁLPs

If air-drying is permitted prior to homogenization refer to SLA-039 for details.
Visually inspect the sample and write a description of it on the Sample Preparation Record.
Wash the Waring stainless steel blender including blade with detergent and water, rinse with

Seastar water, and then solvent-rinse using acetone, toluene, hexane, and dichloromethane
(three times with each solvent).
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10.

11.

In the fumehood, transfer pulp to the blender. Place several layers of alumlnum fbll c’ver the
top of the blender. : - o S

Turn on the blender and blend the pulp unt|I it is re&uced to aVery t" ine “ﬂuft" Repeat until the
entire sample has been treated. e . ., . s

IR o

Return the sample to its labelled sample Jar lf the sarnple had prewously been in some other
type of packaging, obtain a clean baked glass Jar (see Eqmpment and Reagents, Pt 6) for
the homogenized sample and transfer the onglnal |abe| to the new sample jar. Place an
information (1) an Axys. ID number (e g L2880 01) (2) the contract number and (3) the
original sample 1D number or sample mformatlon Make sure that the original sample
information on the Axys sample label matches the lnformat|on from the original label.

Cut sheet pulp and paper samples mto pleces approyhmately 1 cm square using solvent-rinsed
SCiSSOrs or shears Wear gloves while handlmg the sample. (Prepare only a representative
subsample:) | Place sample m a Iabelled clean baked jar.

Re-wrap the orrgtnal sample in aluminum foil. If the sample had previously been wrapped in
aluminum fil; reuse: thts package If possmle retain the original label on the foil and add the

Axys ID label as outlmed tn Step 3

Wnte yoUr |n|t|als and the date on the sample label along with the word "homogenized".

Homcgeni‘i’e ea(‘:h s“ampl‘é”iﬁ the batch. Clean all equipment with detergent and water, rinse
with Seas'tarwater and 'solvent-rinse thoroughly between each sample.

é
o

Request the samples be returned to the storage location according to procedures in SOP
SLA-004 “Sample Control Procedures”.

Update the LIMS to indicate that samples have been homogenized and are available for
analysis.
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HOMOGENIZING SEDIMENTS/SOILS ’
Thaw samples that are to be homogenized mmedrately at roem temperature Thaw smaller
samples that are to be homogenized the fotlowmg day evernlght m the refngerator Thaw
jars containing samples thawing at room te"mperature in, aluminum f0|l to prevent jar breakage
Visually inspect the sample and wnte a descnptloe of it (| e, colour texture particle size,
water content, rocks/plant matter etc) on, the Sample Preparatlon Record. Include any
transfer information from the jar‘ label to the Sampie Preparatlon Record.

Consult the Project Notes' for specrftc mstructtons for. homogentzatlon and subsampiing. These

may inciude decantat:on of- standlng water precedures for sieving, removal of rocks,

vegetation, and forergn matter ey
<, - . “-\ 8 %

If a client has. requested the’ remoVaI of standmg ‘water, use the following procedures as

appropnate S : 8 :

. ™, . , e
RN - S S

)Setthng/Decantatlon 2 \

Allow the. sample to thaw completely and, without disturbing the fine particulate matter,
""---~.h_|r'ispect the" free water “for evidence of suspended or floating particles. If these are
observed consult the Lab Serwces Manager for permission to proceed.

S 5 %
‘‘‘‘‘‘ |

b chlorophenol anaIyS|s is reqUIred test the pH of the water using pH paper. If the pH
is greater-than 6.0"ad
acid. ThIS step |s to ensure that acidic analytes such as phenols are not discarded with
the free ‘water. It'is important that the pH not be adjusted lower than 5.0 since this may
lead to destruction of surrogate compounds added to the sample at a later stage.

The decantation procedure must not result in loss of fine particulate matter, as the bulk
of the contaminants may be concentrated here. Decant carefully, removing only as
much free water as can be separated without disturbing the final material.

b) Centrifugation/Decantation:

Samples in which the fine particles cannot be removed from the free water by settling
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are centrifuged prior to decantation as followsfi‘w |

If required, adjust the pH of the water for chtorophenol analy5|s as descnbed in Step
4 a) .\ \\. \ “\

- \u \\ .
centrifuge and spin at 3000. RPM for 10 rnm Decant the standrng water from the
particulate and combine the part’cutate in. the centrlfuge tube with the original
sediment sample. Dlscard the standlng water .

If sieving is required pass the sampte through the appropnate sieve, into a clean bowl
{(washed with detergent, and water; rlnsed wrth Seastar water "and then solvent-rinsed using
acetone, toluene, hexane, and drchleromethane-- three- times with each solvent). While
wearing gloves break up clumps WJth a c!ean spatula ‘Ensure that the sample is not within 1"
of the sides of the sieve- in order to" prevent sample loss. Discard material retained on the
sieve. Sieves’ must be thoroughly cleaned -and proofed before being used or reused. If
samples are oily or greasy or smel! of hydrocarbons consult the Project Chemist before
sieving g “o -

If vegetatron is preSent ”and is requrred to be retained, cut it up into pieces no larger than 1 cm
and return it to the sampl N

T ‘~.

ilf reqwred by the cllent remove rocks more than 0.4 cm and foreign particles using a solvent

rrnsed stalnless steel spatula or forceps

Wheréx.poésib|e,“\xhompgéh“|2é the sample by manual mixing with a solvent rinsed stainless
steel spat'ula“ or ‘scoopula, within the original sample container. The container should be no
more than % fult to ensure room for mixing.

If it is impractical to mix the sample within its container, empty the sample contents into a
larger pre-cleaned glass jar (see Equipment and Reagents, Pt 6. Transfer the labelling from
the original jar to the larger sample container. Mix sample thoroughly with a stainless steel
spatula or scoopula. Be sure to stir from the bottom to the top and in a circular motion along
the sides of the jar. The homogenized sample should be even in colour with no layers present.
Make a reasonable effort to break particles to less than 1mm using the spatula or scoopula
and pressing against the side of the container.
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10. Grinding the sample in a mortar and pestle may | be requrred to ensure that partlcle srze is

11.

12.

13.

14.

15.

less than an estimated 1mm diameter. This mUSt “be empleyed ‘where" pbroUs and
pulverizable materials are observed at greater than” 5% of the total sample, mass as
estimated by eye. Consult the Lab Serwces Manager for mstructiens .and_authorization.
After grinding, stir the sample using a- soIVent rmsed spatula unttt it is completely
homogeneous. After completion of thls step the mortar and pestle must be isolated and
identified as potentially high level. contammated |t wnII requ|re specna! cleaning and
proofing prior to being returned to serwce :

Following any grinding or S|eV|ng return the Sample te lts labetled sarnple jar. The sample jar
must have an original label on it as well as an Axys ID label The Axys ID label must include
two pieces of information (1 )-an Axys D number (e g, L2880 l’l) (2) the contract number and
{3) the original sample ID nUmber or sample infOrmatlon Make sure that the original sample
information on the Axys sample tabel matches the |nf0rmatlon from the original label.

Write your |n|t|als and the date on the sample Iabel aleng with the word "homogenized”.

~ s

Homogenlze each sample |n the batch Ctean “all equipment with detergent and water, rinse

Request the- samples be returned fo the storage location according to procedures in SOP

4SLA-004 “Sample Control Procadures

Update the LIMS 1o. |nd|cate that samp!es have been homogenized and are available for

analysls

If air-drying is permitted prior to homogenization refer to SLA-039 for details.
Visually inspect the sample and write a description of it on the Sample Preparation Record.

Gummy, fibrous or oily material not amenable to mixing should be cut or otherwise reduced in
size to allow mixing and maximum exposure to the sample surfaces for extraction.

Wash the Waring stainless steel blender, including blade, with detergent and water, followed
by rinsing with Seastar water, then solvent-rinsing using acetone, toluene, hexane and
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dichloromethane (wetting the entire surface three times.V\ri“th‘.eaoh-sowem).
Transfer the sludge very carefully to the clean b ender place several Iayers of forl over the top
of the blender and blend sludge until homogeneous in. appearanCe Dont overload the
blender; i.e., a large amount of sample should be done in several portrons

Return the sample to its [abelled sample Jar (the Jarshould be aar—drled wrth the sample). If the
sample had previously been in some other type. of packagrng, obtarn a, clean baked glass jar
{see Equipment and Reagents, Pt 6} for the- homogemzed sample If possible, place the
original label on the new sampre Jar..mPtace an Axys D Iabet on the'new sample jar. The Axys
the contract number and (3) the onﬁinal samp!e ID number or sample mformatlon Make sure
that the original sampJe rnformatron on. the Axys sample label matches the information from
the original label. .~ e e

Write your initiat's ‘and“the date’onnthesamgle‘*tabel at‘ong with the word "homogenized".

Clean all equrpment wrth detergent and water‘ rinse with Seastar water and solvent-rinse
thoroughly - between esch. sampte Ctean area used to homogenize sludge thoroughly as
sludges are generally higher in comamlnants than most samples. If there is a possibility that
cleanlng brushes are contamlnated drsoard them.

"\

:Request the samples be i‘etumed to the storage location according to procedures in SOP

SLA-004 “Sampie COntroI Procedures

Update the LIMS to mdrca‘te that samples have been homogenized and are available for
analysis. LN
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Table 2: Uses of Homogemzaﬁ&n Eqmpment\jjj-m.\ T ,
SAMPLE TYPE Prehomogénizing Préharatiéh\ K'*Horfrftogenizing\
S N . Equipment Used

Fish (whole or fillets) under 75 g cut into small pieces, place injar, thaw thoroughly 4. Virtis large blade
Fish (whole or fillets) over75g cut into small pleces sample remalns partlally frOZen ,Smail grinder (G01)

under 1500 g o o - R '
Fish {(whole or fillets) over 1500 g cut into smail pieces sample remalris parha]ly frozen Large grinder {G03)
Bivalves under 150 g | shuck, place in jar, thaw thorngth Virtis large blade
Bivalves over 150 g shuck, thaw suff icisntly o allow blending Blender {Oster B0O6)
Crab muscle partially thaw, remove muscle tissué from shell, pface in jar | Virtis large blade
Crab hepatopancreas th\gw sllgnf!y,‘ ‘remcy‘e hgpato\panc[eas,_fro.m pody, place in | Virtis large blade

darte S e e

Plants {soft or woody under 75g .. .cut'leaves off“sten"‘fs;\gut' stems into small pieces, place in | Virtis large blade
stem) A, o e N
Plants {soft or woody over 75 g _c‘ht Iééves 6'ff‘,st‘ems cut stems into small pieces Blender (Oster B06)
stem) L o -, N :
Plants {grass any S| et lnto small pieces place in }ar Virtis large blade
amount) T
Mice and voles 1to '2*-wﬁole_ "whlle parﬁally frozen “out’ mto very small pieces, place in | Virtis large blade

animal{s) liar, ‘thaw~.. .
Mice and voles over 2 whole .| while partlally frozen cut into very small pieces, remain | Blender (Oster BO6)

e,,f..anlmals partial ly frozen_

Other Mammals ~ whole. \“*-‘.use same’ gu.!dehnes as fish same rules as with fish
Liver ' . under159.  |-place injar, thaw thoroughly Virtis stator blade
Liver “over 15 g " | partially thaw, chop into small pieces, place in jar, thaw | Virtis large blade

under, 100g---| thoraughly
Liver over-1a0 .. partially thaw, chop into small pieces Blender (Oster BOG)
Adipose Hundér_?fig.‘ “'p'ar[ially thaw, chop into small pieces, place in jar, thaw | Virtis large blade

. .. | thoroughly

Adipose “over 759 partially thaw, chop into small pieces Blender (Oster B0G)
Insects under 3¢~ | partially thaw Virtis micro blade
Insects over3g partially thaw Virtis large blade
Egg thaw slightly, remove shell, place in jar, thaw thoroughly Virtis stator blade
Soil and Sediments wet or dry thaw thoroughly 4 mm sieve and scissors
Paper and Pulp dry sheets none scissors
Pulp wet, loose dry thoroughly Blender (Waring B0O7)
Sludge dry thoroughly Blender (Waring BO7)
Ash dry none Blender (Waring BO7)
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Purpose:
To excise the appropriate tissue or organ(s) frorp"‘arﬁij:ahimal‘_s‘émpIe. Tl

Scope:

Dissection procedures are used when a. who[e anlmal has been submltted although only a certain
tissue type (e.g., muscle) or a partrcular organ (e. g Ilver, hepatopencreas gonads) is to be
analyzed. The organism must be dlssected ‘prior to homngemzing Dissections are generally
performed while the organlsms are stlrl partially frozen O

The dissection of samples is general[y carrled out by the Sample Preparation Technician.

This SOP descrlbes the procedure for dlssectlng a fish. (The basic procedure for dissecting other
organisms is the same except for the obvnous dn‘ferences in the location of the cuts.)

Procedure:

1. RemoVe the sample(s) frem the freezer If required, weigh the sample. Record the weight in
the homogemzmg iogbook akmg with the sample ID.

2. Begln the dlssectlt)n before the organism thaws. Wear polyethylene gloves at all times while
handhng the orgamsm “and performing the dissection. Place the organism on a clean,
solvent-rrnsed giass cqttmg board.

region just to the right of the spine. Use a solvent-rinsed scalpel. Separate the muscle tissue
from the ribs. Make another lengthwise cut along the dorsal region, this time just to the left of
the spine, and again remove the muscle from the bone. Using clean, solvent-rinsed forceps,
pick additional muscle from the bones of the ribs and spine. Carefully separate the muscle
from the skin using the scalpel. Continue working until all the muscle tissue has been
removed.
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fish: Make an |n0|5|on
along the posterior, ventral region (belly) using:. a soivent—rmsed scalpel Locate the
appropriate organ(s) and excise it usung the scalpe] ‘ ‘ - ~

If required, determine the sex of the organlsm Record the gender in the homogenizing
logbook. . : : :

T
e

If required, weigh the excised" “HSSUB or whole exctsed ‘organsg Record the weight in the
homogenizing logbook. Y‘our supervusor will Iet you- khow if the unused portions of the
sample (e.g., bones, skln) should be. dlsc;arded Qr’ saved “‘Record this information in the

logbook (i.e. “bones and skm d]scarded" ar “bones and skin saved, WIF 4C").
The dlssected t|53ue or Organ(s IS now ready to be homogenlzed as per SOP LAB-13.

If tissue is. not homc)gemzed |mmed|ately, place the dissected tissue in a clean jar with the
original sampie tabel mformatlon and store'in a freezer.

Approval:

o
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Table 1. Methods and RL goals for PCB Aroclors, cPAHs, metals, TBT, organochlorine pesticides, SVOCs, and
conventionals

Analyte Method Unit MDL RL
PCBs as Aroclors
Aroclor 1016 EPA 8082A pa/kg ww 2.372 4.00P
Aroclor 1221 EPA 8082A pa/kg ww 2372 4.00°
Aroclor 1232 EPA 8082A pa/kg ww 2372 4.00P
Aroclor 1242 EPA 8082A pa/kg ww 2372 4.00°
Aroclor 1248 EPA 8082A pa/kg ww 2372 4.00P
Aroclor 1254 EPA 8082A pa/kg ww 2372 4.00°
Aroclor 1260 EPA 8082A pa/kg ww 1.062 4.00P
Aroclor 1262 EPA 8082A pa/kg ww 1.062 4.00°
Aroclor 1268 EPA 8082A pa/kg ww 1.062 4.00°
cPAHs
Benzo(a)anthracene® EPA 8270D-SIM pa/kg ww 0.537 5.00
Benzo(a)pyrene® EPA 8270D-SIM pa/kg ww 0.915 5.00
Total benzofluoranthenes® EPA 8270D-SIM pa/kg ww 1.00 10.0
Chrysene® EPA 8270D-SIM pa/kg ww 0.488 5.00
Dibenzo(a,h)anthracene® EPA 8270D-SIM pa/kg ww 1.53 5.00
Indeno(1,2,3-cd)pyrenec EPA 8270D-SIM pa/kg ww 0.575 5.00
Metals
Inorganic Arsenic EPA 1632 mg/kg ww 0.004 0.010
Vanadium EPA 6020A mg/kg ww na‘ 0.004
TBT EPA 8270D-SIM pg/kg ww 0.450 3.86

Organochlorine Pesticides
Aldrin EPA 8270D/1699 Mod pg/kg ww 0.22 1.0

Fish and Crab QAPP
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Table 1. Methods and RL goals for PCB Aroclors, cPAHs, metals, TBT, organochlorine pesticides, SVOCs, and
conventionals

Analyte Method Unit MDL RL
alpha-BHC EPA 8270D/1699 Mod pa/kg ww 0.26 1.0
beta-BHC EPA 8270D/1699 Mod pa/kg ww 0.4 1.0
Carbazole EPA 8270D/1699 Mod pa/kg ww 7.37 20.0
Dieldrin EPA 8270D/1699 Mod pHg/kg ww 0.22 1.0
gamma-BHC EPA 8270D/1699 Mod pa/kg ww 0.17 1.0
Heptachlor EPA 8270D/1699 Mod pa/kg ww 0.09 1.0
Heptachlor epoxide EPA 8270D/1699 Mod pa/kg ww 0.061 1.0
alpha-Chlordane® EPA 8270D/1699 Mod pa/kg ww 0.12 1.0
cis-Nonachlore EPA 8270D/1699 Mod pa/kg ww 0.13 1.0
gamma-Chlordane® EPA 8270D/1699 Mod pa/kg ww 0.13 1.0
Oxychlordane® EPA 8270D/1699 Mod pa/kg ww 0.77 25
trans-Nonachlor® EPA 8270D/1699 Mod pa/kg ww 0.094 1.0
2,4-DDD' EPA 8270D/1699 Mod ug/kg ww 0.31 25
2,4'-DDEf EPA 8270D/1699 Mod pa/kg ww 0.42 25
2,4-DDT! EPA 8270D/1699 Mod pg/kg ww 0.46 1.0
4,4'-DDDf EPA 8270D/1699 Mod Hg/kg ww 0.13 1.0
4,4'-DDEf EPA 8270D/1699 Mod pa/kg ww 0.7 25
4,4-DDT' EPA 8270D/1699 Mod pa/kg ww 0.35 1.0

SVOCs
BEHP EPA 8270D Hg/kg ww 28.02 50.0°
PCP EPA 8270D pHg/kg ww 31.32 100"
Hexachlorobenzene EPA 8270D pa/kg ww 4.742 20.0°

Conventionals

Fish and Crab QAPP
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Table 1. Methods and RL goals for PCB Aroclors, cPAHs, metals, TBT, organochlorine pesticides, SVOCs, and

conventionals

Analyte Method Unit
Total solids PSEP 1986 % dw
Lipids Bligh and Dyer (mod) % ww

MDL RL
na 0.040
na 0.010

SW 846 no longer requires MDL values. The laboratories have the option to use these values to assess sensitivity for EPA 8000 series methods. ARI has

continued to maintain MDL studies for these analytes.
RL values are consistent with the LLOQ values required under EPA SW 846

Components of cPAH sum.

SW 846 no longer requires MDL values.
Components chlordane sum.
Components of total DDx sum.

BEHP — bis(2-ethylhexyl) phthalate EPA — US Environmental Protection Agency
BHC — benzene hexachloride MDL — method detection limit

cPAH — carcinogenic polycyclic aromatic hydrocarbon  na — not available

DDD - dichlorodiphenyldichloroethane PCB - polychlorinated biphenyl

DDE - dichlorodiphenyldichloroethylene PCP — pentachlorophenol

DDT - dichlorodiphenyltrichloroethane PSEP - Puget Sound Estuary Program

RL — reporting limit

SIM — selective ion monitoring

SVOC - semivolatile organic compounds

TBT — tributyltin

total DDx — DDT isomers (2,4'-DDD, 4,4'-DDD,
2,4'-DDE, 4,4'-DDE, 2,4-DDT and 4,4-DDT)
ww — wet weight

Fish and Crab QAPP

Lower Duwamish Mterway G'oup FINAL
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Table 2. RL goals for dioxins/furan congeners

Analyte

2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD

2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDF
2,3,4,6,7,8-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

EPA Method 1613B

Tissue (ng/kg ww)
based on 10g sample

EDL?
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

LMCL"
0.20
1.00
1.00
1.00
1.00
1.00
2.00
0.20
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
2.00

a  EDL is a sample-specific DL. The value provided here is an estimate, and the sample-specific values will vary
based on sample mass and the analytical conditions at the time of analysis

b LMCL is Axys’s lowest calibration limit. Detected values below the LMCL are J-qualified. The reported LMCL will

be adjusted based on the sample mass of each sample.

Axys — Axys Analytical Services Ltd.

DL — detection limit

EPA — US Environmental Protection Agency
EDL — estimated detection limit

HpCDD - heptachlorodibenzo-p-dioxin
HpCDF — heptachlorodibenzofuran

HxCDD — hexachlorodibenzo-p-dioxin
HxCDF — hexachlorodibenzofuran

J — estimated concentration

LMCL — lower method calibration limit
OCDD - octachlorodibenzo-p-dioxin
OCDF - octachlorodibenzofuran
PeCDD - pentachlorodibenzo-p-dioxin
PeCDF — pentachlorodibenzofuran

RL — reporting limit

TCDD - tetrachlorodibenzo-p-dioxin
TCDF - tetrachlorodibenzofuran

ww — wet weight
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Table 3. RL goals for PCB congeners

EPA Method 1668C

Tissue (ng/kg ww)
based on 10g sample

Analyte EDL? LMCL®P
PCB-1 0.1 0.4
PCB-2 0.1 0.4
PCB-3 0.1 0.4
PCB-4 0.2 0.4
PCB-5 0.2 0.4
PCB-6 0.2 0.4
PCB-7 0.2 0.4
PCB-8 0.2 0.4
PCB-9 0.2 0.4
PCB-10 0.2 0.4
PCB-11 0.2 0.4
PCB-12/13 0.2 0.4
PCB-14 0.2 0.4
PCB-15 0.2 0.4
PCB-16 0.1 0.4
PCB-17 0.1 0.4
PCB-19 0.1 0.4
PCB-21/33 0.1 0.4
PCB-22 0.1 0.4
PCB-23 0.1 0.4
PCB-24 0.1 0.4
PCB-25 0.1 0.4
PCB-26/29 0.1 0.4
PCB-27 0.1 0.4
PCB-28/20 0.1 0.4
PCB-30/18 0.1 0.4
PCB-31 0.1 0.4
PCB-32 0.1 0.4
PCB-34 0.1 0.4
PCB-35 0.1 0.4
PCB-36 0.1 0.4
PCB-37 0.1 0.4
PCB-38 0.1 0.4
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Table 3. RL goals for PCB congeners

EPA Method 1668C

Tissue (ng/kg ww)
based on 10g sample

Analyte EDL? LMCL®
PCB-39 0.1 0.4
PCB-41/40/71 0.1 0.4
PCB-42 0.1 0.4
PCB-43 0.1 0.4
PCB-44/47/65 0.1 0.4
PCB-45/51 0.1 0.4
PCB-46 0.1 0.4
PCB-48 0.1 0.4
PCB-50/53 0.1 0.4
PCB-52 0.1 0.4
PCB-54 0.1 0.4
PCB-55 0.1 0.4
PCB-56 0.1 0.4
PCB-57 0.1 0.4
PCB-58 0.1 0.4
PCB-59/62/75 0.1 0.4
PCB-60 0.1 0.4
PCB-61/70/74/76 0.1 0.4
PCB-63 0.1 0.4
PCB-64 0.1 0.4
PCB-66 0.1 0.4
PCB-67 0.1 0.4
PCB-68 0.1 0.4
PCB-69/49 0.1 0.4
PCB-72 0.1 0.4
PCB-73 0.1 0.4
PCB-77 0.1 0.4
PCB-78 0.1 0.4
PCB-79 0.1 0.4
PCB-80 0.1 0.4
PCB-81 0.1 0.4
PCB-82 0.1 0.4
PCB-83/99 0.1 0.4
PCB-84 0.1 0.4
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Table 3. RL goals for PCB congeners

EPA Method 1668C

Tissue (ng/kg ww)
based on 10g sample

Analyte EDL? LMCL®
PCB-88/91 0.1 0.4
PCB-89 0.1 0.4
PCB-92 0.1 0.4
PCB-94 0.1 0.4
PCB-95/100/93/102/98 0.1 0.4
PCB-96 0.1 0.4
PCB-103 0.1 0.4
PCB-104 0.1 0.4
PCB-105 0.1 0.4
PCB-106 0.1 0.4
PCB-108/124 0.1 0.4
PCB-109/119/86/97/125/87 0.1 0.4
PCB-107 0.1 0.4
PCB-110/115 0.1 0.4
PCB-111 0.1 0.4
PCB-112 0.1 0.4
PCB-113/90/101 0.1 0.4
PCB-114 0.1 0.4
PCB-117/116/85 0.1 0.4
PCB-118 0.1 0.4
PCB-120 0.1 0.4
PCB-121 0.1 0.4
PCB-122 0.1 0.4
PCB-123 0.1 0.4
PCB-126 0.1 0.4
PCB-127 0.1 0.4
PCB-128/166 0.1 0.4
PCB-130 0.1 0.4
PCB-131 0.1 0.4
PCB-132 0.1 0.4
PCB-133 0.1 0.4
PCB-134/143 0.1 0.4
PCB-136 0.1 0.4
PCB-137 0.1 0.4
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Table 3. RL goals for PCB congeners

EPA Method 1668C

Tissue (ng/kg ww)
based on 10g sample

Analyte EDL? LMCL®
PCB-138/163/129/160 0.1 0.4
PCB-139/140 0.1 0.4
PCB-141 0.1 0.4
PCB-142 0.1 0.4
PCB-144 0.1 0.4
PCB-145 0.1 0.4
PCB-146 0.1 0.4
PCB-147/149 0.1 0.4
PCB-148 0.1 0.4
PCB-150 0.1 0.4
PCB-151/135/154 0.1 0.4
PCB-152 0.1 0.4
PCB-153/168 0.1 0.4
PCB-155 0.1 0.4
PCB-156/157 0.1 0.4
PCB-158 0.1 0.4
PCB-159 0.1 0.4
PCB-161 0.1 0.4
PCB-162 0.1 0.4
PCB-164 0.1 0.4
PCB-165 0.1 0.4
PCB-167 0.1 0.4
PCB-169 0.1 0.4
PCB-170 0.1 0.4
PCB-171/173 0.1 0.4
PCB-172 0.1 0.4
PCB-174 0.1 0.4
PCB-175 0.1 0.4
PCB-176 0.1 0.4
PCB-177 0.1 0.4
PCB-178 0.1 0.4
PCB-179 0.1 0.4
PCB-180/193 0.1 0.4
PCB-181 0.1 0.4
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Table 3. RL goals for PCB congeners

EPA Method 1668C

Tissue (ng/kg ww)
based on 10g sample

Analyte EDL? LMCL®
PCB-182 0.1 0.4
PCB-183/185 0.1 0.4
PCB-184 0.1 0.4
PCB-186 0.1 0.4
PCB-187 0.1 0.4
PCB-188 0.1 0.4
PCB-189 0.1 0.4
PCB-190 0.1 0.4
PCB-191 0.1 0.4
PCB-192 0.1 0.4
PCB-194 0.1 0.4
PCB-195 0.1 0.4
PCB-196 0.1 0.4
PCB-197/200 0.1 0.4
PCB-198/199 0.1 0.4
PCB-201 0.1 0.4
PCB-202 0.1 0.4
PCB-203 0.1 0.4
PCB-204 0.1 0.4
PCB-205 0.1 0.4
PCB-206 0.1 0.4
PCB-207 0.1 0.4
PCB-208 0.1 0.4
PCB-209 0.1 0.4

a  EDL is a sample-specific DL. The value provided here is an estimate, and the sample-specific values will vary
based on sample mass and the analytical conditions at the time of analysis.

b LMCL is Axys’s lowest calibration limit. Detected values below the LMCL are J-qualified. The reported LMCL will
be adjusted based on the sample mass of each sample.

Axys — Axys Analytical Services Ltd. LMCL — lower method calibration limit
DL — detection limit PCB - polychlorinated biphenyl

EPA — US Environmental Protection Agency RL — reporting limit

EDL — estimated detection limit ww — wet weight

J — estimated concentration
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