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ES 1 Introduction

The following serves as an executive summary of the surface sediment chemical analyses and
benthic invertebrate toxicity and bioaccumulation testing quality assurance project plan
(QAPP) for the Lower Passaic River Study Area (LPRSA). The data collected during this
Surface Sediment Chemical Analyses and Benthic Invertebrate Toxicity and Bioaccumulation
Testing will be used by the Cooperating Parties Group (CPG), US Environmental Protection
Agency (USEPA), and its Partner Agencies (PA) for Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA)-related decisions for the LPRSA.
Specifically, these include the ecological risk assessment (ERA), the human health risk
assessment (HHRA), and other purposes, including activities supporting the Water Resources
Development Act (WRDA) study, such as restoration planning.

The data collected during this sampling effort, in conjunction with data collected from other
sampling efforts, will be used to support the ERA and HHRA. This sampling effort addresses
the following assessment objectives related to benthic invertebrates as outlined in the 2006
Field Sampling Plan Volume 2 (FSP2) prepared by Malcolm Pirnie et al. (2006) for the
USEPA/PA:

1. Determine if exposure to site-related contaminants in the LPRSA sediment poses
unacceptable risks to the benthic invertebrate community

2. Determine if the consumption of benthic invertebrates (represented by laboratory-
exposed bioaccumulation test and field-collected crab and crayfish tissue results for
representative invertebrate species) poses unacceptable risks to ecological receptors

3. Determine if exposure to surface sediments in the LPRSA poses unacceptable risks to
human receptors

Data collected from other sampling efforts will also be used (in conjunction with the data
collected under this QAPP) to support the ERA and HHRA. Fish and decapod crustacean
tissue data collected as part of the tissue sampling effort (presented in the Fish and Decapod
Crustacean Tissue Collection for Chemical Analysis and Fish Community Survey QAPP,
hereafter referred to as the Fish/Decapod QAPP (Windward 2009) will be used in the ERA and
HHRA. Surface water data collected as part of the 2010 surface water monitoring program to
be developed by CPG will be used to support both risk assessments. Existing data that have
been collected from the LPRSA will also be used in the HHRA and ERA. Seasonal bird
surveys and potential additional habitat surveys will also be conducted, primarily to support
WRDA activities, such as restoration planning, and also to support the risk assessments as
appropriate.

ES 2 Data Use

The primary sample type that will be collected as part of this sampling event is surface
sediment, which will be from the top 6 inches (15 cm) of sediment, from the LPRSA. Surface
sediment will be used for chemical analysis, toxicity testing, and benthic community analysis in
order to perform a sediment quality triad (SQT) assessment. Surface sediment will also be
used for bioaccumulation testing of selected benthic invertebrate species. Benthic invertebrate

' The Partner Agencies include the US Army Corps of Engineers (USACE), the New Jersey Department
of Environmental Protection (NJDEP), the New Jersey Department of Transportation (NJDOT), National
Oceanic and Atmospheric Administration (NOAA), and US Fish and Wildlife Service (USFWS).
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community data will be collected during three seasonal benthic community surveys — the first
of which will be implemented as part of this program and the second and third conducted in
spring and summer 2010. The protocols for the conduct of the benthic community surveys are
included in this QAPP.

ES 3 Ecological Risk Assessment

The data collected under this QAPP will be used to support the ERA in evaluating the
assessment endpoints of the benthic invertebrate community and fish, bird, and aquatic
mammal populations as presented in the Problem Formulation Document (PFD) (Windward
and AECOM 2009) and summarized below.

Assessment Endpoint No. 2 — “Protection and maintenance (i.e., survival, growth, and
reproduction) of the benthic invertebrate community both as an environmental resource in
itself and as one that serves as a forage base for fish and wildlife populations.”

Benthic community, toxicity testing, bioaccumulation testing, and surface sediment chemistry
data collected as part of this sampling event will be used evaluate potential risks to benthic
invertebrates in order to answer the following questions:

o Are benthic communities different from those found in similar nearby water
bodies where chemical concentrations are at regional background levels?
Benthic invertebrate organisms will be collected from the LPRSA, and the benthic
community structure will be assessed using community-level metrics (e.g., total
abundance, species richness, and abundance of species or specific taxonomic groups)
as well as comparisons to benthic community structure information from appropriate
regional background datasets using diversity indices, multivariate, and spatial statistical
techniques.

e Are chemical of potential concern (COPC) residues in benthic invertebrate
tissues from the LPRSA at levels that might cause an adverse effect on survival,
growth, and/or reproduction of infaunal invertebrates? This question will be
addressed with one measurement endpoint. Chemical concentrations in laboratory-
exposed benthic infaunal invertebrate tissues will be compared to tissue-residue
toxicity reference values (TRVs). Because the field collection of sufficient biomass
(e.g., polychaetes or oligochaetes) will not be possible in the LPRSA, laboratory
bioaccumulation tests will be used to generate surrogate tissue concentration
information. The test organisms will be a polychaete worm (Neanthes virens) for the
estuarine portion of the LPRSA and an oligochaete worm (Lumbriculus variegatus) for
the freshwater portion of the LPRSA. LPRSA surface sediment will be used to conduct
the 28-day bioaccumulation tests, and whole-body benthic invertebrate tissue from the
tests will be chemically analyzed. The methodology and sampling design for the caged
bivalve study will be provided as an addendum to this QAPP.

e Are COPC concentrations in LPRSA sediments from the biologically active zone
at levels that might cause an adverse effect on survival, growth, and/or
reproduction of the benthic invertebrate community? This question will be
addressed with two measurement endpoints based on surface sediment that will be
collected from the biologically active zone, which is estimated to be the top 6 inches,
throughout the LPRSA:
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o0 Surface sediment from the biologically active zone will be chemically analyzed.
Chemical concentrations in sediment will be compared to literature-derived toxicity-
based sediment quality values that are specific to benthic invertebrates.

0 Surface sediment from the biologically active zone will be used to conduct
laboratory toxicity tests (i.e., 28-day survival and growth of Hyalella azteca
throughout the LPRSA, 10-day survival and growth of Chironomus dilutus in the
freshwater portion, and 10-day survival of Ampelisca abdita in the estuarine
portions). The results of the toxicity tests will be statistically compared to toxicity
tests conducted with control sediment and also compared to existing urban regional
background data.

Surface sediment chemistry data along with conventional sediment parameters (such
as grain size) will be used in conjunction with the benthic community analysis to
develop benthic community metrics. The community metric line of evidence will be part
of the SQT approach, which is a sediment assessment technique that incorporates
information about sediment chemistry and toxicity in conjunction with benthic
community metrics.

Assessment Endpoints No. 5, No. 6, and No. 7 — “Protection and maintenance (i.e.,
survival, growth, and reproduction) of omnivorous, invertivorous, and piscivorous fish
populations that serve as a forage base for fish and wildlife populations and of fish populations
that serve as a base for sports fishery;” “Protection and maintenance (i.e., survival, growth,
and reproduction) of herbivorous, omnivorous, sediment-probing, and piscivorous bird
populations;” and “Protection and maintenance (i.e., survival, growth, and reproduction) of
aquatic mammal populations.”

Sediment chemistry and tissue chemistry data from laboratory-exposed benthic invertebrates
collected as part of this sampling event will be used (along with surface water chemistry data
and fish and decapod tissue chemistry data) in a dietary model to estimate dietary intakes for
selected fish, bird, and mammal receptors. Modeled dietary dose concentrations will be
compared to dietary dose TRVs to answer the following risk question: "Are modeled dietary
doses of COPCs based on LPRSA biota, sediment, and surface water at levels that
might cause an adverse effect on survival, growth, and/or reproduction of fish, bird, or
aquatic mammal populations that use the LPRSA?”

Table ES-1 presents a summary of how the benthic invertebrate data will be used in the ERA.

Table ES-1. Proposed use of sediment data in the ERA

ASSESSMENT
ENDPOINT
DATA TYPE ERA DATA USE RECEPTOR GROUP NUMBER
Benthic community structure SQT approach benthic invertebrates 2
data benthic invertebrate community analysis benthic invertebrates 2
. o .tlssue-reS|due evaluation of benthic benthic invertebrates 5
Bioaccumulation tissue invertebrates
chemistry dietary evaluation fish 5
dietary evaluation birds 6
SQT approach benthic invertebrates 2
dietary evaluation fish 5
Surface sediment chemistry . y . ;
dietary evaluation birds 6
dietary evaluation mammals 7

Page iii



Quality Assurance Project Plan Surface Sediment Chemical Analyses and Benthic Invertebrate
Lower Passaic River Restoration Project Toxicity and Bioaccumulation Testing
Revision Number: 0

Revision Date: 10/8/09

ASSESSMENT
ENDPOINT
DATA TYPE ERA DATA UsSE RECEPTOR GROUP NUMBER
Surface sediment toxicity SQT approach benthic invertebrates 2

ERA — ecological risk assessment
SQT - sediment quality triad

ES 4 Human Health Risk Assessment

The data collected during this sampling effort will also be used to support the HHRA in
evaluating the following risk question: “What are the potential adverse effects of river
chemicals on human health via exposure to surface sediment from the LPRSA?” As
defined in the PFD (Windward and AECOM 2009), the data use objective for this endpoint is to
estimate potential human exposures and assess the potential impact of chemicals on human
health via dermal contact with, incidental ingestion of, and/or inhalation of volatile organic
compounds (VOCs) from surface sediment, primarily intertidal mudflats and
sand/gravel/cobble flats, of the LPRSA. Potential surface sediment exposure scenarios are
presented in the preliminary human health conceptual site model (CSM) included in the PFD
(Windward and AECOM 20009).

ES 5 Overview of Sampling Design and Locations

Per the agreements resulting from the January 14-15, 2009, meetings between the USEPA/PA
and the CPG, the general sampling design divides the LPRSA into two zones according to
surface water salinity: the estuarine zone and the freshwater zone. Consistent with the
preliminary salinity reaches referenced in the PFD (Windward and AECOM 2009), the
estuarine zone includes both the brackish (Lower River Segment River Mile [RM] 0 to RM 6)
and transition (Middle River Segment RM 6 to 10) river segments from approximately RM 0 to
RM 10, and the freshwater zone includes the freshwater river segment from approximately

RM 10 to RM 17.4 (Dundee Dam) (Figure 1). It should be noted the exact RM designations are
not definitive and are subject to variation. A final determination of these zones is dependent on
data being collected as part of the Remedial Investigation.

For the SQT sampling effort (i.e., collection of surface sediment for chemistry, toxicity test, and
benthic invertebrate community analyses), these two zones will be subdivided into 16 1-mile
segments and 1 1.4-mile segment (which will span from RM 16 to RM 17.4) for a total of

17 segments to ensure adequate spatial allocation of samples throughout the LPRSA.
Sampling locations will be distributed within each segment between two depth ranges, shallow
nearshore areas (-2 ft MLW and shallower?) and subtidal areas (deeper than -2 ft MLW), and
two grain size ranges, fine (= 60% fines, defined as the sum of clay and silt particles having a
diameter less than 63 uym based on the evaluation of historical grain-size data) and coarse

(< 60% fines)-grained sediment,® within the two depth ranges, to the degree that these habitat
features are present in a river mile.

To be consistent with the FSP2 sampling approach, surface sediment samples will be
collected at up to 97 sampling locations in the LPRSA between RM 0 and RM 16 and, if
possible (i.e., where grain-size is appropriate for chemical and biological analyses), at up to

% Bathymetry layer is from 2004 Rogers Surveying for USACE, RM 0 to Dundee Dam.

*Aqua Survey Inc., 2005 Geophysical Survey for LPRRP. Technical Report, geophysical survey, Lower
Passaic River Restoration Project. New Jersey Department of Transportation, Office of Maritime
Resources. The geophysical survey was conducted between April 21, 2005, and June 16, 2005.
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5 sampling locations between RM 16 and the Dundee Dam (RM 17.4), for a total of 102
possible sampling locations in the LPRSA for the SQT assessment (i.e., chemistry analysis,
toxicity testing, and benthic community analysis) (Figure 1). The 102 SQT sampling locations
were allocated as follows:

o Twenty-seven of the SQT sampling locations were placed to be co-located with the
mummichog and darter/killifish sampling locations (described in the Fish/Decapod
QAPP (Windward 2009)) to support the fish tissue-residue line of evidence and the
wildlife assessment in the ERA. All of the sediment samples co-located with tissue
sampling locations will target samples in the shallow, nearshore areas (mostly shallow
mudflat areas) between RM 0 and RM 16, except for and one, which is located
between RM 16 and the Dundee Dam (RM 17.4). The collection of 27 sediment
samples to be co-located with locations where mummichog/darter/killifish will have
been collected will be deferred until these fish have been caught (26 of these are
identified in Worksheet No. 18). Additional sediment sampling locations to be co-
located with blue crab composite samples collected in traps will also be sampled once
blue crab compositing locations have been selected and approved by USEPA.

e Sediment will be collected from 20 of the SQT sampling locations for bioaccumulation
testing. These sampling locations were selected to represent a range of contaminants
and chemical concentrations throughout the LPRSA and on the basis of the frequency
of detection. The selected chemicals were polychlorinated dibenzo-p-dioxins (PCDDs)/
polychlorinated dibenzofurans (PCDFs), polychlorinated biphenyls (PCBs), polycyclic
aromatic hydrocarbons (PAHSs), pesticides (dieldrin, chlordane and total
dichlorodiphenyltrichloroethanes [DDTs]), phthalates, copper, lead, and mercury.

¢ The remaining 51 sampling locations were placed randomly (using a random number
grid* generated using a geographic information system [GIS]) within the four depth-
range and grain-size habitat types described above.

In addition to sediment collected at the SQT locations described above, up to fourteen human
health exposure samples will also be collected for sediment chemistry only. Nine of these
samples have targeted locations at certain shallow nearshore locations for the HHRA surface
sediment sampling and up to five additional “floater” locations of potential human exposure
interest may be identified while in the field (e.g., boat clubs, docks, and other locations of
human activity such as fishing that are not currently identified for sampling).

If samples are collected at all possible locations described above, a total of 116 sediment
locations will be sampled (102 SQT sampling locations and 14 human health exposure
sampling locations). Decision-making regarding the 2009 data interpretation will be
documented in a series of memoranda prior to the start of the 2010 sampling effort, and any
changes to the field collection program as a result will be incorporated into a revised/amended
QAPP. Additional data will be collected if data gaps are identified after evaluation of the data
collected in fall 2009. The rationale of each location is specified on Worksheet No. 18, the
number of stations is summarized in Table ES-2, and all locations are presented on Figure 1.

* A random point generator tool in ArcGIS was used to derive Xs and Ys from a random number stream,
constrained by the boundaries of a feature layer (built on a combination of river mile, depth, and %
fines).
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Table ES-2. Summary of Proposed Sampling Stations

NUMBER OF SQT SAMPLING NUMBER OF NUMBER OF
STATIONS PER HABITAT® NUMBER OF CO-LOCATED HUMAN
CO-LOCATED MUMMICHOG/ HEALTH

RIVER FINE COARSE | FINE | COARSE | BIOACCUMULATION | DARTER/KILLIFISH/ | EXPOSURE

MILE | SHALLOW | SHALLOW | DEEP | DEEP STATIONS” STATIONS® StATIONS®
0-1 3 1 2 1 2 3 0
1-2 2 1 2 1 1 2 0
2-3 2 1 3 0 0 2 0
3-4 2 1 2 1 1 2 0
4-5 2 1 2 1 0 2 1
5-6 2 1 2 1 1 1 0
6-7 2 0 2 1 1 1 1
7-8 1 1 3 1 3 1 0
8-9 1 1 3 2 0 3 1
9-10 1 1 2 1 1 0 0
10-11 3 2 2 0 2 3 1
11-12 1 1 2 1 1 0 1
12-13 1 2 3 1 4 2 1
13-14 1 2 3 0 1 1 0
14 -15 2 1 2 1 0 1 0
15-16 0 4 0 2 2 2 2
16-17.4 0 5 0 0 0 1 1
Total 26 26 35 15 [20]° [271° 9o

Five to seven sampling locations were allocated among the four sampling habitat types (fine shallow, course
shallow, fine deep, and course deep) for each RM segment, to the degree that these habitat features are
present. These sampling locations represent SQT samples and will be analyzed for chemistry, toxicity, and
benthic community data.

Bioaccumulation sampling stations are co-located with SQT sampling stations.

Mummichog/darter/killifish tissue sampling stations are co-located with SQT sampling stations. Sediment
collection at stations intended for co-location with small forage fish (i.e., mummichog and darters/killifish)
collection will be deferred, as appropriate, to a time subsequent to when the fish are caught. Station
coordinates will be determined in conjunction with fish sampling. Additional sediment locations to be co-located
with blue crab will also be sampled once blue crab compositing locations are selected and approved by
USEPA.

Human health exposure stations will be analyzed for sediment chemistry only.

No habitat data are available for sampling stations between RM 16 and RM 17.4; course substrate in shallow
nearshore areas is expected based on visual observation.

Up to 5 additional locations may be added throughout the LPRSA as “floater” stations for the HHRA for a total
of 14 human health exposure locations. “Floater” locations will be identified during the field effort based on
observations of human access and use.
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ES 6 Biological Analyses

Two toxicity tests will be performed on each of the SQT surface sediment samples collected
(between 97 and 102, depending upon grain size in the uppermost 1.4 miles of the river) for
the SQT. The 28-day Hyalella azteca growth and mortality test will be conducted on all
sediment samples, whereas the 10-day Chironomus dilutus growth and mortality test will be
performed on freshwater sediment samples, and the 10-day Ampelisca abdita mortality test
will be conducted on the estuarine sediment samples. The decision of which of the two toxicity
tests to perform will be based on the interstitial salinity measured in the laboratory from the
samples submitted for testing (sediment with salinity measures of < 5 parts per thousand [ppt]
will be tested with Chironomus and = 5 ppt with Ampelisca).

Benthic community samples will be collected at each of the SQT sediment sampling locations
(between 97 and 102, depending upon grain size in the upper 1.4 miles of the river). If
feasible, four replicates will be collected and analyzed separately per location of which three
will be analyzed separately per location and one will be archived. The invertebrates will be
identified to the lowest practical taxonomic level (generally genus or species level). Table11-1
in Worksheet No. 11 summarizes the taxonomic level identified in other surveys in New
Jersey. The invertebrates will be identified to this taxonomic level unless the condition of the
organisms (damaged or fragmented) and the age (juvenile) precludes this taxonomic level.
Benthic community samples will be taken as part of the sediment collection effort planned for
fall of 2009. A subset of the SQT assessment locations sampled will be revisited as part of the
second and third community surveys, which will take place in spring and summer of 2010 (all
dates are tentative and subject to approvals by the USEPA). The targeted locations to be
sampled during the second survey will be selected following the first sampling event.

Two bioaccumulation tests will be performed on surface sediment samples collected at up to
20 sampling locations (locations selected as specified in Attachment J); the specific test
species will depend on the interstitial salinity of the sediment, as measured in the laboratory
from the sample submitted for testing. The freshwater bioaccumulation test (for sediments with
interstitial salinity < 5 ppt) will be the 28-day Lumbriculus variegatus test, and the estuarine
bioaccumulation test (for interstitial salinity = 5 ppt) will be the 28-day Neanthes virens test.
Detected concentrations of neutral organic chemicals of interest in lab-exposed worm
(Lumbriculus and Neanthes) tissue will be adjusted to estimate steady-state concentrations
using the process based on McFarland (1995) and described in the US Army Corps of
Engineers (USACE) inland testing manual (USEPA and USACE 1998).

ES 7 Chemical Analyses

The analyte list as outlined in the Fish/Decapod QAPP (Windward 2009) was used to develop
the proposed chemistry analyte list for the benthic invertebrate bioaccumulation tissue and
sediment sampling effort. Table ES-3 provides a summary of the chemical groups that are
proposed for analysis in fish and decapod tissue and identifies the analytical groups that are
proposed for benthic invertebrate bioaccumulation tissue and sediment chemistry analyses.
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Table ES-3. Analyte groups for chemistry analysis

ANALYTE GROUP
Metals

Mercury and methylmercury

Butyltins

SVOCs

VOCs

PAHSs (excluding alkylated compounds)
Alkylated PAHs

PCB congeners® and homologs

PCB Aroclors

PCDDs/PCDFs

Organochlorine pesticides (excluding toxaphene)
Herbicides

TPH (extractable, purgeable, and alkanes)

General chemistry — total sulfide, ammonia-N,
total Kjeldahl nitrogen, total phosphorus,
AVS/SEM

Cyanide

Lipids

Percent moisture
TOC

Grain size

a

b
¢ Up to 209 PCB congeners will be analyzed.
d

PROPOSED FOR ANALYSIS IN
FiSH/DECAPOD TISSUE AND BENTHIC
BIOACCUMULATION TISSUE?

Yes
(inorganic arsenic in fish/decapod
tissue only)

yes
yes
yes?
no
yes
yes
yes
yes
yes
yes
d

no

no

no

no

yes

yes
no

no

PROPOSED FOR

ANALYSIS IN
SEDIMENT?

Yes

(excluding inorganic

arsenic)

yes
yes
yes
yes®
yes
yes
yes
yes
yes
yes
yes

yes

yes

yes
no
yes
yes

yes

1,2,4,5-tetrachlorobenzene and 2,3,4,6-tetrachrophenol will not be included in tissue analysis.
VOCs will be analyzed at all human health exposure and shallow SQT sampling locations.

Per agreement between USEPA and CPG, herbicides will be analyzed only in sediment and are not included

for analysis in tissue for the following reasons: 1) there are no published methods for herbicides in tissue,
2) herbicides are infrequently detected in tissue in recent studies, 3) the likely levels of detection are below
levels to be toxic to wildlife, and the bioaccumulation potential is low.

AVS/SEM - acid volatile sulfur/simultaneously extracted metals

CPG - Cooperating Parties Group

PAH — polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl

PCDD - polychlorinated dibenzo-p-dioxins
PCDF — polychlorinated dibenzofuran

TOC - total organic carbon

TPH — total petroleum hydrocarbons

SVOC - semivolatile organic compound

USEPA - US Environmental Protection Agency
VOC - volatile organic compound
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Introduction

This document presents the Sediment Chemical Analyses and Benthic Invertebrate Toxicity and
Bioaccumulation Testing quality assurance project plan (QAPP) proposed sediment collection
effort to support of the benthic invertebrate sediment quality triad (SQT) assessment (i.e.,
through chemical analysis, toxicity testing, and benthic invertebrate community analysis) and for
benthic invertebrate bioaccumulation testing for the Lower Passaic River Study Area (LPRSA).
Per the agreements resulting from the January 14-15, 2009, meetings between US
Environmental Protection Agency (USEPA), its Partner Agencies (PA),° and the Cooperating
Parties Group (CPG) to discuss the elements of the 2006 Field Sampling Plan Volume 2 (FSP2)
(Malcolm Pirnie et al. 2006), this QAPP was developed to address these main sampling
objectives:

1. Determine if exposure to site-related contaminants in the LPRSA sediment poses
unacceptable risks to the benthic invertebrate community

2. Determine if the consumption of benthic invertebrates (represented by laboratory-
exposed bioaccumulation test and field-collected crab and crayfish tissue results for
representative invertebrate species) poses unacceptable risks to ecological receptors

3. Determine if exposure to surface sediments in the LPRSA poses unacceptable risks to
human receptors

The sediment collection event is scheduled for fall 2009. The purpose of the sediment sampling
effort is three-fold: 1) to collect benthic community survey data in LPRSA (two subsequent
survey events are currently planned to evaluate potential seasonal changes, 2) to conduct
toxicity tests to assess adverse effects of LPRSA chemicals in sediment on benthic
invertebrates, and 3) to conduct a tissue-residue analysis to understand which chemicals may
be bioaccumulating in benthic invertebrate species. The benthic community, toxicity test, and
sediment chemistry data will be used in the SQT assessment to evaluate potential risks to
benthic invertebrates in the ecological risk assessment (ERA). Benthic infaunal invertebrate
tissue chemistry data from bioaccumulation testing will also be used in the ERA. Sediment
chemistry data will be used in the ERA in the evaluation of dietary exposure to ecological
receptors and in the human health risk assessment (HHRA) in the evaluation of exposure via
multiple exposure pathways.

Background Information

The LPRSA is an operable unit of the Diamond Alkali Superfund Site. In 1984, the Diamond
Alkali Superfund Site was placed on the National Priorities List because of past industrial
operations at the Diamond Alkali plant (80-120 Lister Avenue in Newark, New Jersey), which
resulted in the release of hazardous substances, such as polychlorinated dibenzo-p-dioxins
(PCDDs) and pesticides. Sampling in Passaic River sediments conducted during the remedial
investigation/feasibility study (RI/FS) for the Diamond Alkali plant revealed many organic and
inorganic chemical substances including, but not limited to, PCDDs and polychlorinated
dibenzofurans (PCDFs), pesticides, polychlorinated biphenyls (PCBs), polycyclic aromatic

® The Partner Agencies include the US Army Corps of Engineers (USACE), the New Jersey Department
of Environmental Protection (NJDEP), the New Jersey Department of Transportation (NJDOT), National
Oceanic and Atmospheric Administration (NOAA), and US Fish and Wildlife Service (USFWS).
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hydrocarbons (PAHs), and metals. In 1994, an investigation of a 6-mile stretch of the Passaic
River centered on the Diamond Alkali plant was begun. Extensive sampling showed that the
evaluation of a larger area was necessary because sediments contaminated with similar organic
chemical substances, and other potential sources of hazardous substances were present along
at least the entire 17.4-mile tidal stretch of the Passaic River and were further dispersed by the
tidal nature of the Lower Passaic River (LPR). As a result, in 2001, USEPA expanded the scope
of the Superfund study to encompass the 17.4-mile tidal stretch of the LPR and to include other
potentially responsible parties. Currently 73 companies are part of the CPG that have agreed to
help fund this study.

The USEPA, the US Army Corps of Engineers (USACE), the New Jersey Department of
Environmental Protection (NJDEP), the New Jersey Department of Transportation (NJDOT),
National Oceanic and Atmospheric Administration (NOAA), and US Fish and Wildlife Service
(USFWS) have partnered to conduct a comprehensive study of the LPR and its tributaries. The
Lower Passaic River Restoration Project (LPRRP) is an integrated, joint effort among state and
federal agencies to evaluate environmental conditions within the LPRSA and identify
remediation and restoration options as part of a program to restore human use and ecological
functions in the LPR that have been lost as a result of more than 200 years of urbanization and
industrialization. The LPRRP is governed by the:

e CERCLA: RI/FS, and natural resource damage assessment and restoration (NRDAR)
program

o Water Resources Development Act (WRDA): study and FS

Initial scoping and investigative activities have been performed by contractors retained by
members of the government partnership. However, as of May 8, 2007, the LPRSA CPG, an
unincorporated group of companies that has entered into an Administrative Settlement
Agreement and Order on Consent (Settlement Agreement) with the USEPA Region 2 (USEPA
2007), assumed the role of scoping and executing remaining activities to be performed as part
of the LPRRP CERCLA RI/FS. This work will be performed under the Settlement Agreement
with oversight provided by USEPA and its government parties.

The LPRSA has been identified as one area within the New York/New Jersey Harbor complex
requiring investigation and evaluation. The LPRSA encompasses the 17.4-mile tidal reach of the
Passaic River below the Dundee Dam to the mouth of the Passaic River at Newark Bay, its
tributaries (e.g., Saddle River, Second River, and Third River), and the surrounding watershed
below the Dundee Dam. Information from investigations conducted by other parties, both within
the LPRSA and in major physically connected water bodies, including the upper Passaic River,
Hackensack River, Newark Bay, the Arthur Kill, and the Kill van Kull may also be utilized in
completing the RI/FS. Additional background information on the LPRSA is provided in the
LPRSA Human Health and Ecological Risk Assessment Streamlined 2009 Problem Formulation
document (PFD) (Windward and AECOM 2009).

Document Organization

This document was prepared using the Uniform Federal Policy for Quality Assurance Project
Plans (UFP-QAPPs) guidance (USEPA et al. 2005). Worksheet No. 2 identifies the location of
each element of this QAPP. A brief summary of the information provided in this document is
presented below.
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Information on personnel and project organization related specifically to this QAPP, including
personnel responsibilities, qualifications, and special training, and project organization,
distribution, and communications pathways, is presented in Worksheet Nos. 3 through 8. A
summary of the scoping session conducted for the development of this QAPP (i.e., the FSP2
meeting held on January 14-15, 2009, in Newark, New Jersey) is presented in Worksheet No. 9.

The problem definition, project quality objectives (PQO), a summary of project tasks, and the
project schedule and timeline for this QAPP are summarized in Worksheet Nos. 10, 11, 14, and
16, respectively. A summary of secondary data that may be used for the completion of this
QAPRP is provided in Worksheet No. 13. The field sampling design and rationale and a list of
proposed sampling locations are provided in Worksheet Nos. 17 and 18.

Information related to laboratory analyses, including performance criteria; reference limits and
evaluations; analytical standard operating procedure (SOP) requirements; field quality control
(QC) samples; SOP references; instrument calibration, maintenance, testing, and inspection;
QC samples; and analytical services, is presented in Worksheet Nos. 12, 15, 19, 23, 24, 25, 28,
and 30, respectively.

Field QC samples are summarized in Worksheet No. 20. Field sampling SOPs are presented in
Attachments B through | of this document, and the location of each SOP is identified in
Worksheet No. 21. Procedures for the calibration and maintenance of field equipment are
presented in Worksheet No. 22. Field sample handling and custody procedures are provided in
Worksheet Nos. 26 and 27, respectively.

A summary of the documents and records associated with this QAPP, from field sampling effort
to the delivery of the data report, is presented in Worksheet No. 29. Internal and external
assessments of the field activities, map production, laboratory analytical method compliance,
data usability, and document review are described in Worksheet No. 31, and types of findings
and corrective action responses are outlined in Worksheet No. 32. A summary of quality
assurance (QA) management reports for this QAPP is provided in Worksheet No. 33.
Verification of field sampling data, validation of laboratory analytical data, and an assessment of
data usability are presented in Worksheet Nos. 34 through 37.
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QAPP Worksheet No. 1. Title and Approval Page

Quality Assurance Project Plan for Surface Sediment Chemical Analyses and Toxicity and

Bioaccumulation Testing of the LPRSA

Document Title

Windward Environmental LLC (Windward)

Lead Investigative Organization

Helle Andersen, Windward

Preparer's Name and Organizational Affiliation

200 West Mercer St., Suite 401, Seattle, WA 98119, 206.812.5402,

hellea@windwardenv.com

Preparer’'s Address, Telephone Number, and E-mail Address

05/21/09

Preparation Date (mm/dd/yy)

Investigative Organization’s Project Manager:

Investigative Organization’s Task QA/QC
Manager:

Project Coordinators:

S

Signature

Lisa Saban, Windward, Date

Printed Name/Organization/Date

Vo A0AL,

Signature

Tad Deshler, Windward, Date

Printed Name/Organization/Date

Juide, /7/%%%

Signature

Bill Potter, de maximis, inc., Date

Printed Name/Organization/Date
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QAPP Worksheet No. 1. Title and Approval Page (cont.)

Signature

Robert Law, de maximis, inc., Date
Printed Name/Organization/Date

Approval Signatures:

USEPA Project Managers
Approval Authority Signature

Alice Yeh, USEPA, Date
Printed Name/Title/Date

Signature

Stephanie Vaughn, USEPA, Date
Printed Name/Title/Date

USEPA Project QA Officer
Approval Authority Signature

William Sy, USEPA, Date
Printed Name/Title/Date
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QAPP Worksheet No. 2. QAPP Identifying Information
1. Identify guidance used to prepare QAPP:

Uniform Federal Policy for Quality Assurance Project Plans. (USEPA et al. 2005)
Evaluating, Assessing, and Documenting Environmental Data Collection and Use
Programs. Part 1: UFP-QAPP Manual. Final Version 1. March 2005. Intergovernmental
Data Quality Task Force (USEPA, US Department of Defense, US Department of Energy).
EPA 505-B-04-900A.

2. Identify regulatory program: CERCLA

3. ldentify approval entity: USEPA Region 2

4. Indicate whether the QAPP is a generic or a project-specific QAPP

5. List dates of scoping sessions that were held: January 14-15, 2009

6. List dates and titles of QAPP documents written for previous site work, if applicable:
Title

Tierra Solutions. 1999. Passaic River Study Area Ecological Sampling Plan. Quality
Assurance Project Plan. Volume 2 of 6. Tierra Solutions, Inc., Newark, NJ.
Malcolm Pirnie. 2005. Lower Passaic River Restoration Project. Quality Assurance Project

Plan. Prepared for USEPA and USACE. Malcolm Pirnie, Inc., White Plains, NY.

Aqua Survey. 2005. Taxonomic Identification of Benthic Invertebrates from Sediment
Collected in the Lower 17 Miles of the LPR in Support of the LPRRP for
NJDOT/OMR. Flemington, NJ.

Germano & Associates. 2005. Sediment Profile Imaging Survey of Sediment and Benthic
Habitat Characteristics of the Lower Passaic River. Bellevue, WA.

Malcolm Pirnie, Earth Tech, Battelle. 2006. Lower Passaic River Restoration Project. Draft
Field Sampling Plan. Volume 2. Prepared for USEPA, USACE, and NJDOT/Office
of Maritime Resources. Malcolm Pirnie, Inc., White Plains, NY; Earth Tech, Inc.,
Bloomfield, NJ; Battelle, Stony Brook, NY.

Malcolm Pirnie. 2007. Lower Passaic River Restoration Project. Quality Assurance Project
Plan/Field Sampling Plan Addendum for Lower Passaic River Restoration Project
Empirical Mass Balance Evaluation. Prepared for USEPA and USACE. Malcolm
Pirnie, Inc., White Plains, NY.

ENSR, AECOM, Windward. 2008. Lower Passaic River Restoration Project. Quality
Assurance Project Plan: Rl Low Resolution Coring/Sediment Sampling. Revision
4. Prepared for CPG. ENSR AECOM, Newark, NJ.

7. List organizational partners (stakeholders) and connection with lead organization:

USEPA, USACE, NJDOT, NJDEP, NOAA, and USFWS have partnered to conduct a
comprehensive study of the LPR and its tributaries.

As of May 8, 2007, the LPRSA CPG has entered into an Administrative Order on Consent
(Settlement Agreement) with USEPA Region 2 (USEPA 2007) and assumed the role of
scoping and executing remaining activities to be performed as part of the LPRRP CERCLA
RI/FS. This work will be performed under the Settlement Agreement with oversight
conducted by USEPA and its government partners. de maximis, inc. (acting as project
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QAPP Worksheet No. 2. QAPP Identifying Information (cont.)
coordinator for the CPG), Windward, and its subcontractors, are conducting the work on

behalf of the CPG.

8. List data users:

All entities identified in Item 7 above are considered to be data users.

Required QAPP Element(s) and

QAPP Worksheet

Corresponding QAPP Section(s) Number Required Information
Project Management and Objectives
2.1 Title and Approval Page 1 Title and Approval Page
2.2 Document Format and Table of 2 Table of Contents
Contents QAPP ldentifying Information
2.2.1 Document Control Format
2.2.2 Document Control Numbering
System
2.2.3 Table of Contents
2.2.4 QAPP Identifying Information
2.3 Distribution List and Project Personnel
Sign-Off Sheet
2.3.1 Distribution List 3 Distribution List
2.3.2 ProjectP | Sign-Off
S;%:f ersonnel Sign 4 Project Personnel Sign-Off Sheet
24 Project Organization
2.4.1 Project Organizational Chart Project Organizational Chart
2.42 Communication Pathways Communication Pathways
2.4.3 Personnel Responsibilities and 7 Personnel Responsibilities and
Qualifications Qualifications Table
2.4.4 Special Training Requirements 8 Special Personnel Training Requirements
and Certification Table
. . - Project Planning Session Documentation
2.5 Project Planning/Problem Definition (including Data Needs tables)
2.5.1 Project Planning (Scoping) 9 Project Scoping Session Participants Sheet
252  Problem Definition, Site Problem Definition, Site History, and
History, and Background 10 . Backgrqund.
’ Site Maps (historical and present)
2.6 Project Quality Objectives and 11 Site-Specific PQOs
Measurement Performance Criteria 12 Measurement Performance Criteria Table
2.6.1 Development of Project Quality
Objectives Using the
Systematic Planning Process
2.6.2 Measurement Performance
Criteria
Sources of Secondary Data and Information
2.7 Secondary Data Evaluation 13 Secondary Data Criteria and Limitations
Table
2.8 Project Overview and Schedule 14 Summary of Project Tasks
2.8.1 Project Overview 15 Reference Limits and Evaluation Table
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QAPP Worksheet No. 2. QAPP Identifying Information (cont.)

Required QAPP Element(s) and

QAPP Worksheet

Corresponding QAPP Section(s) Number Required Information
‘ 2.8.2 Project Schedule 16 Project Schedule/Timeline Table
Measurement/Data Acquisition
3.1 Sampling Tasks
3.1.1  Sampling Process Design and 17 Sampling Design and Rationale
Rationale Sample Location Map
3.1.2 Sampling Procedures and 18 Sampling Locations and Methods/ SOP
Requirements Requirements Table
3.1.21 Sampling Collection 19 Analytical Methods/SOP Requirements
Procedures Table
3.1.2.2 Sample Containers, Field QC Sample Summary Table
Volume, and Preservation 20 Sampling SOPs
3.1.23 Equipment/Sample
Containers Cleaning and . .
Decontamination 21 Project Sampling SOP References Table
Procedures
3.1.24 Field Equipment Calibration, . . I .
Maintenance, Testing, and 29 Fleld_ Equipment Cal!bratlon, Maintenance,
Inspection Procedures Testing, and Inspection Table
3.1.25 Supply Inspection and
Acceptance Procedures
3.1.2.6 Field Documentation
Procedures
3.2 Analytical Tasks
3.2.1  Analytical SOPs 23 Analytical SOP References Table
3.2.2 Analytical Inst t
Cglailt?/rgt:iaon rsrgzzfunres 24 Analytical Instrument Calibration Table
3.2.3 Analytical Instrument and
Equipment Maintenance,
;?gggga;’;d Inspection 25 Analytical Instrument and Equipment
Maintenance, Testing, and Inspection Table
3.2.4 Analytical Supply Inspection
and Acceptance Procedures
3.3 Sample Collection Documentation,
Handling, Tracking, and Custody . . .
Procedures Samp_le Collection Documentation Handling,
. 26 Tracking, and Custody SOPs
331 Sample Collgctlon Sample Container Identification
Documentation 2 Sample Handling Flow Diagram
3.3.2 Sample Handling and Tracking / P Chai gf c g S
System Example Chain-of-Custody Form and Seal
3.3.3 Sample Custody
3.4 QC Samples
S - CS QC Samples Table
3.4.1 Sampling QC Samples 28 Screening/Confirmatory Analysis Decision

3.4.2 Analytical Quality Control
Samples

Tree
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QAPP Worksheet No. 2. QAPP Identifying Information (cont.)

Required QAPP Element(s) and QAPP Worksheet
Corresponding QAPP Section(s) Number Required Information
3.5 Data Management Tasks 29 Project Documents and Records Table
3.5.1 Project Documentation and
Records
3.5.2 Data Package Deliverables Analytical Services Table
3.5.3 Data Reporting Formats 30 Data Management SOPs
354 Data Handling and 9
Management
3.5.5 Data Tracking and Control

Assessment/Oversight

4.1 Assessments and Response Actions 31 Assessments and Response Actions

Planned Project Assessments Table
Audit Checklists

4.1.1 Planned Assessments
4.1.2 Assessment Findings and 32

Corrective Action Responses Assessment Findings and Corrective Action
Responses Table
42 QA Management Reports 33 QA Management Reports Table
4.3 Final Project Report
Data Review
5.1 Overview
5.2 Data Review Steps
5.2.1 Step I: Verification 34 Verification (Step ) Process Table

5.2.2 Step Il: Validation
5.2.21 Step lla Validation Activities 35
5222 Step IIb Validation Activities

Validation (Steps lla and Ilb)
Process Table

5.2.3 Step lll: Usability Assessment
5.2.3.1 Data Limitations and Actions 36 Validation (Steps Ila and IIb) Summary
from Usability Assessment Table

5.2.3.2 Activities

5.3 Streamlining Data Review
5.3.1 Data Review Steps To Be
Streamlined
5.3.2 Criteria for Streamlining Data 37 Usability Assessment
Review

5.3.3 Amounts and Types of Data
Appropriate for Streamlining
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QAPP Recipients

Title

Organization

Telephone
Number

E-mail Address

Lisa Saban

Investigative
Organization Project
Manager

Windward

206.812.5429

lisas@windwardenv.com

Mike Johns

Technical Advisory
Team member

Windward

206.812.5418

mikej@windwardenv.com

Tad Deshler

Investigative
Organization Task
QA/QC Manager

Windward

206.812.5406

tad@windwardenv.com

Susan McGroddy

Investigative
Organization Project
Chemist

Windward

206.812.5421

susanm@windwardenv.com

Kimberley Goffman

Investigative
Organization
Information Manager

Windward

206.812.5414

kimg@windwardenv.com

Jennifer Parker

Investigative
Organization Data
Validation Coordinator

Windward

206.812.5442

jenniferp@windwardenv.com

Thai Do

Field Coordinator/Site
Safety and Health
Officer

Windward

206.812.5407

thaid@windwardenv.com

Angelita Rodriquez

Field Coordinator/Site
Safety and Health
Officer (alternate)

Windward

206.812.5428

angelitar@windwardenv.com

Helle Andersen

Field Personnel/
Biological Laboratory
Coordinator

Windward

206.812.5402

hellea@windwardenv.com
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QAPP Recipients

Title

Organization

Telephone
Number

E-mail Address

Joanna Florer Field Personnel Windward 206.812.5438 joannaf@windwardenv.com
Suzanne Replinger | Field Personnel Windward 206.812.5435 suzanner@windwardenv.com
Rick Berg Field Personnel Windward 206.812.5428 rickb@windwardenv.com
Daniel Diedrich Field Personnel Windward 206.812.5441 danield@windwardenv.com
Chelsea Lorenz Field Personnel Windward 206.812.5436 chelseal@windwardenv.com
Sarah Fowler Field Personnel Windward 206.812.5440 sarahf@windwardenv.com

Bill Potter/Robert
Law

Project Coordinators

de maximis, inc.

908.735.9315

otto@demaximis.com
rlaw@demaximis.com

William Hyatt Coordinating Counsel K&L Gates 973.848.4045 william.hyatt@klgates.com
Eric Parker Boat Operator Contact Resegrch Support 206.550.5202 eparker@rssincorporated.com
Services, Inc.
Tom Dolce Boat Operator Contact Aqua Survey, Inc. 908.303.8326 dolce@aquasurvey.com
(alternate)
de maximis Data
Polly Newbold CPG QA Coordinator Management 908.479.1975 pnewbold@ddmsinc.com
Solutions, Inc.
Denise Shepperd Third-party Trillium 302.992.9737 dshepperd@trilliuminc.com
independent validator U :
: Third-party Dinnel Marine :
Paul Dinnel independent validator Resources 360. 299.8468 padinnel@aol.com
. Biological Laboratory . 603.926.3345, : ,
Ken Simons Project Manager EnviroSystem Inc. oxt. 213 ksimon@envirosystems.com
. Biological Laboratory 208.882.2588, .
Dave Lanqgill Project Manager EcoAnalysts, Inc. oxt. 71 DLangill@ecoanalysts.com
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QAPP Recipients

Title

Organization

Telephone
Number

E-mail Address

Laboratory Project

Peter Henriksen Manager Alpha Analytical 508.844.4113 phenriks@alphalab.com
. Laboratory Project Analytical 910.794.1613,
Kimberly Mace Manager Perspectives oxt. 102 kmace@ultratrace.com

Misty Kennard-
Mayer

Laboratory Project
Manager

Brooks Rand Labs

206.753.6125

Misty@brooksrand.com

Lynda Huckestein

Laboratory Project
Manager

Columbia Analytical
Services, Inc.

360.430.7733

LHuckestein@caslab.com

. . Laboratory Project . 800.563.6266, . : .
Mike Challis Manager Maxxam Analytics ext. 5790 mike.challis@maxxamanalytics.com
. USEPA Project . .
Alice Yeh Manager USEPA Region 2 212.637.4427 yeh.alice@epa.gov
Stephanie Vaughn azﬁggefrojed USEPA Region 2 212.637.3914 vaughn.stephanie@epamail.epa.gov
William Sy 8%5:? Project QA USEPA Region 2 732.632.4766 | sy.wiliam@epa.gov
Lisa Baron Project Manager USACE 917.790.8306 Lisa.A.Baron@usace.army.mil
Janine MacGregor Project Coordinator NJDEP 609.633.0784 Janine.MacGregor@dep.state.nj.us
Assistant Supervisor of
Timothy Kubiak Environmental USFWS 609.646.9310, tim_kubiak@fws.gov
: ext. 26
Contaminants
Reyhan Mehran Coastal Resource NOAA 212.637.3257 reyhan.mehran@noaa.gov

Coordinator
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Project Personnel

Title

Telephone
Number

Signature

Date QAPP Read
E-mail Receipt

Lisa Saban

Investigative Organization
Project Manager,
Windward

206.812.5429

o Sl

Tad Deshler

Investigative Organization
Task QA/QC Manager,
Windward

206.812.5406

Jad Kbt

Thai Do

Field Coordinator/Site
Safety and Health Officer,
Windward

206.812.5407

Angelita Rodriquez

Field Coordinator/Site
Safety and Health Officer
(alternate), Windward

206.812.5428

A

Helle Andersen

Biological Laboratory
Coordinator, Windward

206.812.5402

Susan McGroddy

Investigative Organization
Project Chemist, Windward

206.812.5421

lp\m\ | “/mug/

Kimberley Goffman

Investigative Organization
Information Manager,
Windward

206.812.5414

W S

Jennifer Parker

Investigative Organization
Data Validation
Coordinator, Windward

206.812.5442

SO0

Joanna Florer

Field Personnel, Windward

206.812.5438

%:yﬂbv

Suzanne Replinger

Field Personnel, Windward

206.812.5435

STy
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Telephone Date QAPP Read
Project Personnel Title Number Signature E-mail Receipt
Rick Berg Field Personnel, Windward 206.812.5428 %
Daniel Diedrich Field Personnel, Windward 206.812.5441 Dod Dot

Chelsea Lorenz

Field Personnel, Windward

206.812.5436

@mﬁ

Sarah Fowler

Field Personnel, Windward

206.812.5440

S

Bill Potter/Robert Law

Project Coordinators, dmi

908.735.9315

ks, s

Boat Operator, Research

Eric Parker Support Services, Inc. 206.550.5202 dﬂ- 1/ &a
Ken Simons Laboratory PM, 603.926.3345,
EnviroSystem Inc. ext. 213
Dave Lanaill Laboratory PM, 208.882.2588,
9 EcoAnalysts, Inc. ext. 71

Peter Henriksen

Laboratory PM, Alpha
Analytical

508.844.4113

Kimberly Mace

Laboratory PM, Analytical
Perspectives

910.794.1613,
ext. 102

Misty Kennard-Mayer

Laboratory PM, Brooks
Rand Labs

206.753.6125

Lynda Huckestein

Laboratory PM, Columbia
Analytical Services, Inc.

360.430.7733

Mike Challis

Laboratory PM, Maxxam
Analytics

800.563.6266,
ext. 5790
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Quality Assurance Project Plan
Lower Passaic River Restoration Project

QAPP Worksheet No. 4. Project Personnel Sign-Off Sheet (cont.)

Surface Sediment Chemical Analyses and Benthic Invertebrate

Toxicity and Bioaccumulation Testing
Revision Number: 0
Revision Date: 10/8/09

Project Personnel

Title

Telephone
Number

Signature

Date QAPP Read
E-mail Receipt

Polly Newbold

CPG QA Coordinator, de
maximis Data Management
Solutions, Inc.

908.479.1975

Denise Shepperd

Third-Party Independent
validator, Trillium

302.992.9737

Paul Dinnel

Third-Party Independent
validator, Dinnel Marine
Resources

360.299.8468
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Quality Assurance Project Plan
Lower Passaic River Restoration Project

Surface Sediment Chemical Analyses and Benthic Invertebrate

QAPP Worksheet No. 5. Project Organizational Chart

Cooperating Parties Group

Toxicity and Bioaccumulation Testing
Revision Number: 0
Revision Date: 10/8/09

Project Coordinator [

Steering Committee

Technical Committee

CPG QA Coordinator
de maximis Data Management
Solutions, Inc.
Polly Newbold

de maximis, inc.
Robert Law
Bill Potter

US EPA
Alice Yeh, Project Manager ‘
Stephanie Vaughn, Project Manager |
William Sy, QA Officer '

Investigative Organization
(Windward)

Lisa Saban, Project Manager

EPA LPRSA RI/ES QOversight
Contractor
Malcolm Pirnie, Inc.

L L LT LTI T IR T

Tad Deshler, Task QA/QC Manager

iEEEE Ei

ot o ot o o o 5 0 5 0 5
\""""""""‘|""““““““““““‘11v

‘»LHHHHHHHH\\\Huuuuu|i||||||||:,‘\

Third-Party Independent Validator
Trillium
Denise Shepperd
Dinnel Marine Research
Paul Dinnel

Susan McGroddy, Project Chemist

IIIIIIIIIIIIIIII|II_I_L.LLH.F-LU.J.H.LJ.LIIIIIIIIIIIIIIIIIIT

Jennifer Parker, Data Validation
Coordinator

H\|\

Analytical Laboratory
Alpha Analytical
Analytical Perspectives
Brooks Rand
Columbia Analytical Services
Maxxam Analytics

Kimberley Goffman, Information
Manager

Thai Do, Field Coordinator/Site
Safety and Health Officer

Boat Subcontractor
Research Support Services, Inc.

I LLW-IJ-J Il

Helle Andersen, Biological
Laboratory Coordinator

—

Biological Laboratories
EnviroSystem, Inc.
EcoAnalysts
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Quality Assurance Project Plan

Lower Passaic River Restoration Project

QAPP Worksheet No. 6. Communication Pathways

Surface Sediment Chemical Analyses and Benthic Invertebrate

Toxicity and Bioaccumulation Testing
Revision Number: 0
Revision Date: 10/8/09

Procedure
Communication Drivers Responsible Entity Name Phone Number (timing, pathways, etc.)
Field sampling communications
Communications with Investigative Communicate daily, or as needed, with field
Oraanization Proiect Mana egr personnel, subcontractors, and Investigative
9 ) 9 Field Coordinator Organization Project Manager and Task
Communications with Investigative . QA/QC Manager directly, or via e-mail or
Organization Task QA/QC Thai Do 206.812.5407 phone.
Manager
. Communicate daily, or as needed, with field
Health and safety briefing g';f?cgffety and Health personnel directly, or via e-mail or phone, on
matters regarding health and safety
Investigative
Organization Project Lisa Saban 206.812.5427
Manager
Communications with Project IOn|\'/eaSrt1Iigz§;Ii\(l)i Data Jennifer 206.812 5442 Communicate as needed with Project
Coordinator Va?idation Coordinator Parker ' ' Coordinator via e-mail or phone.
Investigative
Organization Task Tad Deshler |206.812.5406

QA/QC Manager
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Quality Assurance Project Plan

Lower Passaic River Restoration Project

QAPP Worksheet No. 6. Communication Pathways (cont.)

Surface Sediment Chemical Analyses and Benthic Invertebrate

Toxicity and Bioaccumulation Testing
Revision Number: 0
Revision Date: 10/8/09

Procedure
Communication Drivers Responsible Entity Name Phone Number (timing, pathways, etc.)
Investiqative Communicate with FC, Project Managers, and
Organigzation Project Susan 206.812.5421 laboratory Project Manager as needed via
Chemist McGroddy T phone or e-mail, regarding laboratory- and
chemical analysis-related issues.
Investiqative Communicate with Project Managers and
Oor anigzation Data Jennifer 206.812.5442 laboratory Project Manager as needed via
Vagljidation Coordinator Parker T phone or e-mail, regarding laboratory- and
Communications with analytical chemical analysis-related issues.
laboratories Investigative Communicate with FC, Project Managers, and
Organigzation Biological Helle 206.812.5402 laboratory Project Manager as needed via
Laboratorv Coordinator Andersen T phone or e-mail, regarding biological
ry laboratory-related issues (e.g., toxicity tests).
Investigative Communicate with FC, Project Managers, and
Organization Information | Kim Goffman |206.812.5414 Iar?oratory Pro].?Ct Man;ger ?qs ngedled \é'a
Manager phone or e-mail, regarding chemical an
biological data management.
Bill Potter/
Project Coordinators RobertLaw | 00 2o 9315 Communicate with USEPA Project Manager as
(de maximis, B needed via e-mail or phone.
Communications with USEPA inc.)
Investigative . . .
Organization Project Lisa Saban 206.812.5427 Communl_cate W't.lh USEPA Project Manager as
Manager needed via e-mail or phone.
Quality status and issues CPG QA Coordinator | Polly Newbold | 908.479.1975 | Communicate with CPG Project Coordinator

as needed via e-mail or phone.
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Quality Assurance Project Plan

Lower Passaic River Restoration Project

QAPP Worksheet No. 6. Communication Pathways (cont.)

Surface Sediment Chemical Analyses and Benthic Invertebrate

Toxicity and Bioaccumulation Testing
Revision Number: 0
Revision Date: 10/8/09

Communication Drivers

Responsible Entity

Name

Phone Number

Procedure
(timing, pathways, etc.)

Sampling vessel operations

Boat subcontractor

Eric Parker
(Research
Support
Services, Inc.)

206.550.5202

Communicate daily, or as needed, with FC
directly. The sampling vessel captain has the
ultimate authority for stopping work while
working on water. The vessel captain, in
consultation with the Site Safety and Health
Officer, will follow guidelines documented in
the site-specific health and safety plan
(Attachment L). In addition, standard safe
boating practices related to weather conditions
and vessel operations will also apply, even if
not specifically addressed in the health and
safety plan (Attachment L).
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Quality Assurance Project Plan
Lower Passaic River Restoration Project

Surface Sediment Chemical Analyses and Benthic Invertebrate
Toxicity and Bioaccumulation Testing

QAPP Worksheet No. 7. Personnel Responsibilities and Qualifications Table

Revision Number: 0
Revision Date: 10/8/09

Organizational

Education and Experience

Name Title Affiliation Responsibilities Qualifications
Lisa Saban Invgstlgatlve Organization Windward _Overs_|ght. of performance by MS, Aquatic Toxicology and
Project Manager investigative organization Ecology, 22 yrs. exp.
Mike Johns Technical Advisory Team Windward Implementation strategy and guidance PhD, Oceanography, 30 yrs.
Member exp.
Lo o Coordinate QAPP production; oversee . .
Tad Deshler Investigative Organization Windward implementation of QA/QC procedures; MS, Animal Science, 23 yrs.
Task QA/QC Manager . : ; exp.
senior review of deliverables
Coordinate with the FC and analytical
Investigative Organization . testing laboratories to ensure that PhD, Environmental
Susan McGroddy Project Chemist Windward QAPP chemistry requirements are Science, 16 yrs. exp.
followed
Manage data validation tasks, ensure
Investigative Organization that validation is conducted and MS. Soil Chemistrv. 9 vrs
Jennifer Parker Data Validation Windward documented according to the QAPP, ’ 1y, 9 yrs.
. . . ; exp
Coordinator and interact with laboratories to resolve
any issue
Investigative Organization Oversees import and export of
Kimberley Goffman : Windward chemistry data to and from project BS, Geology, 17 yrs. exp.
Information Manager
database
Investigative Organization Coordinate with the FC and analytical
Helle Andersen Biological Laboratory Windward testing laboratories to ensure that MS, Toxicology and Marine
Coordinator/Field QAPRP biological testing requirements | Biology, 22 yrs. exp.
Personnel are followed
Manager of field sampling efforts; daily
Investigative Organization and site health and safety briefings with MS. Tropical Bioloav. 6 vrs
Thai Do Field Coordinator/Site Windward field staff;, communications with project ’ P 9y, O YIS,

Safety and Health Officer

management; HSP and report
preparation

exp.
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Quality Assurance Project Plan
Lower Passaic River Restoration Project

Surface Sediment Chemical Analyses and Benthic Invertebrate
Toxicity and Bioaccumulation Testing

QAPP Worksheet No. 7. Personnel Responsibilities and Qualifications Table (cont.)

Revision Number: 0
Revision Date: 10/8/09

Organizational

Education and Experience

Name Title Affiliation Responsibilities Qualifications
C L Manager of field sampling efforts; daily
g}\éﬁis’g)goa;:'\é?ngtlgsg:tz:tlOn and site health and safety briefings with BS, Environmental Science
Angelita Rodriquez ' Windward field staff;, communications with project ’ ’
Safety and Health Officer . 5 yrs. exp.
(alternate) management; HSP and report
preparation
I N Implementation of QAPP in field . .
Joanna Florer ::n_vestlgatlve Organization Windward collection of samples, as directed by BS, Environmental Science,
ield Personnel 7 yrs. exp.
the FC
L o Implementation of QAPP in field . .
Suzanne Replinger In_vestlgatlve Organization Windward laboratory processing, as directed by BS, Environmental Science,
Field Personnel 2 yrs. exp.
the FC
I o Implementation of QAPP in field .
Rick Berg In_vestlgatlve Organization Windward laboratory processing, as directed by MS, Earth Sciences, 1 yr.
Field Personnel exp.
the FC
. N L o Implementation of QAPP in field MS, Environmental
(Da?[g'ﬁ:a?;dmh ::r}\é:eds’g)%arg\c/)ir%gan|zat|on Windward collection of samples, as directed by Science/Toxicology, 4 yrs.
the FC exp.
Lo o Implementation of QAPP in field . .
Chelsea Lorenz In_vestlgatlve Organization Windward laboratory processing, as directed by BS_, Aquatic and Fishery
(alternate) Field Personnel the FC Sciences, 1 yr. exp.
Investiaative Organization Implementation of QAPP in field BS, Environmental
Sarah Fowler (alternate) Field P%rsonnelg Windward laboratory processing, as directed by Science/Toxicology, 2 yrs.
the FC exp.
Linda Marsh I(glvsezt;%:g\;zeOrgamzatmn Windward Management of GIS database; verify BA, Zoology; GIS certificate,
management field-collected GPS coordinates 5 yrs. exp.
Bill Potter CPG Project Coordinator | de maximis, inc. Coordination of delivery of task BS, Chemical Engineering,

products to USEPA

38 yrs. exp.
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Quality Assurance Project Plan
Lower Passaic River Restoration Project

Surface Sediment Chemical Analyses and Benthic Invertebrate
Toxicity and Bioaccumulation Testing

QAPP Worksheet No. 7. Personnel Responsibilities and Qualifications Table (cont.)

Revision Number: 0
Revision Date: 10/8/09

Name

Title

Organizational
Affiliation

Responsibilities

Education and Experience
Qualifications

Robert Law

CPG Project Coordinator

de maximis, inc.

Coordination of delivery of task
products to USEPA

PhD, Geology, 28 yrs. exp.

Polly Newbold

CPG QA Coordinator

ddms, inc.

Oversight of project QA/QC.
Periodically review and audit
operations to ensure that QAPP/FSP
Addendum QA/QC procedures are
being followed.

BS, Textile Science, 26 yrs.
exp.

Denise Shepperd

Third-Party Independent

Validator

Trillium

Third-party independent validation of
chemistry data

BS, Environmental Science,
32 yrs. exp.

Paul Dinnel

Third-Party Independent

Dinnel Marine

Third-party independent validation of

PhD, Fisheries, 25 yrs. exp.

Validator Resources biological data
Safe vessel operation in accordance .
Eric Parker Boat Operator Resgarch Support with project objectives and site-specific USCG Master License,
Services, Inc. HSP 13 yrs. exp.
. Execute sample management and . .
Peter Henriksen Laboratory Project Alpha Analytical analysis consistent with prescribed BS, Environmental Science,
Manager 15 yrs. exp.
analyses
. Laboratory Project Analytical Execut_e sample man_agement gnd PhD, Chemical
Kimberly Mace : analysis consistent with prescribed
Manager Perspectives Oceanography, 15 yrs. exp.

analyses

Misty Kennard-Mayer

Laboratory Project
Manager

Brooks Rand Labs

Execute sample management and
analysis consistent with prescribed
analyses

BS, Environmental Sciences,
10 yrs. exp.

Lynda Huckestein

Laboratory Project
Manager

Columbia
Analytical Services,
Inc.

Execute sample management and
analysis consistent with prescribed
analyses

BS, 19 yrs. exp.

Mike Challis

Laboratory Project
Manager

Maxxam Analytics

Execute sample management and
analysis consistent with prescribed
analyses

BS, Chemistry, 21 yrs. exp.
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Quality Assurance Project Plan
Lower Passaic River Restoration Project

Surface Sediment Chemical Analyses and Benthic Invertebrate
Toxicity and Bioaccumulation Testing

QAPP Worksheet No. 7. Personnel Responsibilities and Qualifications Table (cont.)

Revision Number: 0
Revision Date: 10/8/09

Organizational

Education and Experience

Name Title Affiliation Responsibilities Qualifications
Execute sample management and
: Laboratory Project . toxicity test and bioaccumulation MS, Marine Biology, 26 yrs.
Ken Simon EnviroSystem, Inc. . - .
Manager analyses consistent with prescribed exp.
analyses
Laboratory Proiect Execute sample management and
Dave Langill y ol EcoAnalysts taxonomic analyses consistent with BS, Biology, 7 yrs. exp.

Manager

prescribed analyses

FC — Field Coordinator

GIS - geographic information system
GPS - global positioning system

HSP — health and safety plan

QAPP — quality assurance project plan
QA/QC - quality assurance/quality control

USCG - US Coast Guard

USEPA — US Environmental Protection Agency
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Quality Assurance Project Plan
Lower Passaic River Restoration Project

Surface Sediment Chemical Analyses and Benthic Invertebrate
Toxicity and Bioaccumulation Testing

QAPP Worksheet No. 8. Special Personnel Training Requirements Table

Revision Number: 0

Revision Date: 10/8/09

Specialized Training

Personnel Titles/

by Title or Description Training Personnel/Groups Organizational Location of Training
Project Function of Course Training Provider Date Receiving Training Affiliation Records/Certificates®
40-hr HAZWOPER Prezant 11/21/03
Associates, Inc.
géfzrggﬁeF;ER 8-hr Advance Online 1/2/09
Field — —
Coordinator/Site | OSHA 8-hr Training for | Association of Bay 1/6/07 | Thai Do Environmental Windward: certificates
Safety and Health | Supervisors Area Governments Scientist/Windward | available on request
Officer .
Adult CPR american Red 711109
ross
First Aid American Red 711/08
Cross
40 hour HAZWOPER | Sompliance 5/19/04
Solutions
HAZWOPER 8-hr Advance Online 10/13/08
Field Refresher
Coordinator/Site | OSHA 8-hr Training for | Association of Bay | 5,7 Angelita Rodriquez | ENVironmental Windward: certificates
Safety and Health | Supervisors Area Governments 9 q Scientist/Windward | available on request
Officer (alternate) .
Adult CPR american Red 7117109
ross
First Aid American Red 711/08

Cross
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Quality Assurance Project Plan
Lower Passaic River Restoration Project

Surface Sediment Chemical Analyses and Benthic Invertebrate
Toxicity and Bioaccumulation Testing

QAPP Worksheet No. 8. Special Personnel Training Requirements Table (cont.)

Revision Number: 0

Revision Date: 10/8/09

Specialized Training

Personnel Titles/

by Title or Description Training | Personnel/Groups Organizational Location of Training
Project Function of Course Training Provider Date Receiving Training Affiliation Records/Certificates?®
40 hour HAZWOPER | Frezant 08/0/03
Associates, Inc.
Windward Field -
Porsonnsl/ RAZWOPER 8-fr Advance Online | 04/30/09 _ _ -
M eiresner Benthic Windward: certificates
Biological Ameri Red Helle Andersen Ecologist/Windward | available on request
Laboratory Adult CPR Cme”ca” e 7/1/09
Coordinator ross
First Aid American Red 7/1/08
Cross
40-hr HAZWOPER Prezant 12/15/00
Associates, Inc.
RAZWOPER 8-fr Advance Online 11/3/08
Windward Field eiresner Environmental Windward: certificates
Personnel American Red Joanna Florer Scientist/Windward available on request
Adult CPR c 7/1/09
ross
First Aid American Red 7/1/08
Cross
40-hr HAZWOPER Compliance 1/13/06
Solutions
HAZWOPER 8-hr .
Windward Field Refresher Advance Online 2/20/09 Suzanne Replinger | ENVironmental Windward: certificates
Personnel : piing Scientist/Windward | available on request
Adult CPR american Red 7/1/09
ross
First Aid Medic First Aid 6/7/08
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Quality Assurance Project Plan
Lower Passaic River Restoration Project

Surface Sediment Chemical Analyses and Benthic Invertebrate
Toxicity and Bioaccumulation Testing

QAPP Worksheet No. 8. Special Personnel Training Requirements Table (cont.)

Revision Number: 0

Revision Date: 10/8/09

Specialized Training

Personnel Titles/

by Title or Description Training | Personnel/Groups Organizational Location of Training
Project Function of Course Training Provider Date Receiving Training Affiliation Records/Certificates?®
40-hr HAZWOPER Compliance 6/20/09
Solutions
Windward Field American Red . Environmental Windward: certificates
Personnel Adult CPR Cross 711109 Rick Berg Scientist/Windward | available on request
First Aid american Red 7/22/08
40-hr HAZWOPER Compliance 11/10/06
Solutions
HAZWOPER 8-hr .
; i Advance Online 1/2/09
\Iggrr]sdg\rlwer]\fl Field Refresher Daniel Diedrich Environmental Windward: certificates
it ¢ American Red Scientist/Windward | available on request
(alternate) Adult CPR Croes 7/1/09
First Aid american Red 7/22/08
40-hr HAZWOPER Compliance 8/24/07
Solutions
HAZWOPER 8-hr .
: ; Advance Online 9/5/08
\é\g?sd;irgl Field Refresher Chelsea Lorenz Environmental Windward: certificates
It t American Red Scientist’/Windward | available on request
(alternate) Adult CPR Cross 7/1/09
First Aid American Red 7/22/08

Cross
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Quality Assurance Project Plan
Lower Passaic River Restoration Project

Surface Sediment Chemical Analyses and Benthic Invertebrate
Toxicity and Bioaccumulation Testing

QAPP Worksheet No. 8. Special Personnel Training Requirements Table (cont.)

Revision Number: 0

Revision Date: 10/8/09

Specialized Training

Personnel Titles/

by Title or Description Training | Personnel/Groups Organizational Location of Training
Project Function of Course Training Provider Date Receiving Training Affiliation Records/Certificates?®
40-hr HAZWOPER Compliance 9/15/06
Solutions
HAZWOPER 8-hr :
‘ i Advance Online 10/2/08
Windward Field Refresher Environmental Windward: certificates
Personnel Sarah Fowler Scientist/Wi :
lternate) American Red cientist/Windward | available on request
(a Adult CPR A 7/1/09
ross
First Aid american Red 7/22/08
ross
40-hr HAZWOPER TCB Industrial 01/99
HAZWOPER 8-hr .
Refresher TCB Industrial (current) President and
- Operator/ s
First Aid American Red 1997 _ Environmental gesearch upfport
Boat operator Cross (current) | Eric Parker Scientist, Research er\_/||c§|s. certificates
: Support Services available upon request
Adult CPR American Red 1997 | '
Cross (current) ne.
Master License US Coast Guard 1996

a

If training records and/or certificates are

on file elsewhere, document their location in this column. If training records and/or

certificates do not exist or are not available, then this should be noted.
CPR - cardiopulmonary resuscitation
HAZWOPER — Hazardous Waste Operations and Emergency Response

OSHA — Occupational Safety and Health Administration
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Quality Assurance Project Plan
Lower Passaic River Restoration Project

Surface Sediment Chemical Analyses and Benthic Invertebrate

Toxicity and Bioaccumulation Testing
Revision Number: 0
Revision Date: 10/8/09

QAPP Worksheet No. 9. Project Scoping Session Participants Sheet

Project Name:

LPRRP Ecological and Human Health Risk Assessment

Site Name:

LPRSA

Projected Date(s) of Sampling:

August - October 2009; Spring 2010, Summer 2010

Site Location:

LPRSA

Project Managers:

Bill Potter/Robert Law, de maximis, inc.

Date of Session:

January 14 and 15, 2009

Scoping Session Purpose:

Workshop to discuss the ERA, the HHRA, and the
implementation of FSP2 in 2009.

Participants: USEPA, PA (NOAA, USFWS, NJDEP, NJDOT, USACE), CPG, dmi, AECOM, Windward
(presented in alphabetical order)

Name Affiliation Phone No. E-mail Address
Amy Marie Accardi-Dey | Malcolm Pirnie, Inc. |914.641.2699 aaccardi-dey@pirnie.com
Adam Ayers GE 518.862.2722 Adam.Ayers@ge.com
Lisa Baron USACE 917.790.8306 Lisa.A.Baron@usace.army.mil
Thai Do Windward 206.812.5407 thaid@windwardenv.com
Kristen Durocher AECOM 603.528.8916 Kristen.durocher@aecom.com
Clifford Firstenberg Tierra Solutions, Inc. | 757.258.7720 cefirstenberg@cox.net
Gary Fisher Alcatel-Lucent 908.582.5771 gmfisher@alcatel-lucent.com
Nancy Hamill NJDEP 609.633.1348 nancy.hamill@dep.state.nj.us
Timothy lannuzzi ARCADIS 410.295.1205 tim.iannuzzi@arcadis-us.com
Mike Johns Windward 206.812.5418 mikej@windwardenv.com
Timothy Kubiak USFWS 609.646.9310 tim_kubiak@fws.gov
Robert Law de maximis, inc. 908.735.9315 rlaw@demaximis.com
Janine MacGregor NJDEP 609.633.0784 janine.macgregor@dep.state.nj.us
Reyhan Mehran NOAA ORR 212.637.3257 reyhan.mehran@noaa.gov
Cate Mulvey USACE 917.790.8216 Catherine.j.mulvey@usace.army.mil
Chuck Nace USEPA 212.637.4164 nace.charles@epa.gov
Marian Olsen USEPA 212.637.4313 olsen.marian@epa.gov
Jenny Phillips AECOM 970.530.3432 jenny.phillips@aecom.com
Bill Potter de maximis, inc. 908.735.9315 otto@demaximis.com
Norm Richardson Battelle 617.869.1417 richardsonn@battelle.org
Pam Rodgers Battelle 614.424.4624 rodgersp@battelle.org
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Quality Assurance Project Plan
Lower Passaic River Restoration Project

Surface Sediment Chemical Analyses and Benthic Invertebrate

Toxicity and Bioaccumulation Testing
Revision Number: 0
Revision Date: 10/8/09

QAPP Worksheet No. 9. Project Scoping Session Participants Sheet (cont.)

Angelita Rodriquez Windward 512.436.8645 angelitar@windwardenv.com

Betsy Ruffle AECOM 978.589.3071 betsy.ruffle@aecom.com

Lisa Saban Windward 206.812.5429 lisas@windwardenv.com

John Samuelian AMEC 207.879.4222 john.samuelian@amec.com

Karen Saucier RMT, Inc 864.234.9307 Karen.Saucier@rmtinc.com

Ralph Stahl, Jr. DuPont 302.892.1369 Ralph.G.Stahl-JR@usa.Dupont.com
Lucinda Tear Windward 206.378.1364 lucindat@windwardenv.com

Carlie Thompson

Tierra Solutions, Inc.

732.246.5849

carlie.thompson@tierra-inc.com

Len Warner Malcolm Pirnie, Inc. | 914.641.2972 Iwarner@pirnie.com

Maryann Welsch Windward 207.899.1369 maryannw@windwardenv.com
Peter Weppler USACE-PL 917.790.8634 peter.m.weppler@usace.army.mil
Alice Yeh USEPA 212.637.4427 yeh.alice@epa.gov

January 2009 Risk Assessment and FSP2 Field Sampling Program Goals Meeting

Comments/Decisions:

The meeting to discuss the ERA, HHRA, and FSP2 was held January 14
and 15, 2009, at K&L Gates in Newark, New Jersey. The purpose of this
meeting was to address the components of the ERA and HHRA and to
discuss the goals of 2009 FSP2 field sampling program.
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Quality Assurance Project Plan

Surface Sediment Chemical Analyses and Benthic Invertebrate
Toxicity and Bioaccumulation Testing

Lower Passaic River Restoration Project Revision Number: 0

Revision Date: 10/8/09

QAPP Worksheet No. 9. Project Scoping Session Participants Sheet (cont.)

January 2009 Risk Assessment and FSP2 Field Sampling Program Goals Meeting

Action Items:
(Retrospective Summary)

CPG to provide USEPA the detailed timeframe and milestones to
conduct field sampling by August 2009.

USEPA/PA to provide data use objectives (DUOs), test species and
standard American Society for Testing and Materials (ASTM)/USEPA
protocol reference for freshwater and estuarine bivalve larval toxicity
test.

USEPA/PA to provide DUOs, test species, standard ASTM/USEPA
protocol reference, and practical application of data for use of caged
bivalve test in the LPRSA.

Both USEPA/PA and CPG to evaluate the practicality and
issues/uncertainties of using Hyalella in higher salinity regimes

(> 10 parts per thousand [ppt]) of the LPRSA. USEPA to provide
protocols, examples, and evidence of technical success of where
salinity has been adjusted at Superfund sites above 10 ppt. CPG to
review sites where this test has been applied.

NOAA to review the grass shrimp data from the Tierra Solutions PRSA
6-mile study.

CPG to provide one-page briefing document on benthic community
sampling approach.

USEPA/PA and CPG agreed to look into feasibility of using upstream
of Dundee Dam as freshwater reference. In addition, specific
freshwater candidate reference sites proposed by USACE include the
Passaic River at Scherman-Hoffman Wildlife Sanctuary (upstream of
dam on LPR) and Rancocas Creek, a tidal freshwater creek in the
Delaware River watershed.

USEPA/PA agreed to provide the supporting materials (including
criteria) for use of Mullica River as an estuarine reference location.

USEPA/PA and CPG agreed to review Mullica River data collected by
Tierra Solutions under USEPA Region 2-approved work plans to see if
these data are acceptable for use as the estuarine reference (i.e., no
new data collection needed).

USEPA/PA and CPG to determine how to incorporate a regional
background approach into the risk characterization.
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Revision Date: 10/8/09

QAPP Worksheet No. 9. Project Scoping Session Participants Sheet (cont.)

January 2009 Risk Assessment and FSP2 Field Sampling Program Goals Meeting

Consensus Decisions:

CPG agreed to re-write the risk hypotheses presented in the Endpoint
Assessment Table into risk questions.

USEPA/PA and CPG agreed to use a SQT approach consisting of
multiple lines of evidence to assess benthic risk.

USEPA/PA and CPG agreed to collect benthic community data as part
of the benthic invertebrate assessment, using replication, and seasonal
sampling.

USEPA/PA and CPG agreed to conduct benthic toxicity tests with
select species in freshwater and estuarine portions of the LPRSA. The
specific species have not yet been agreed upon.

USEPA/PA and CPG agreed to attempt to collect blue crab and
crayfish tissue data from the LPRSA.

USEPA/PA and CPG agreed to conduct laboratory bioaccumulation
tests (freshwater and estuarine) to support dietary exposure models for
upper-trophic-level endpoints in lieu of field-collected benthic infauna.
The test organisms will be a polychaete worm (i.e., Neanthes sp.) in
the saline portion of the LPR and an oligochaete worm (i.e., Lumbricus
sp.) in the freshwater/brackish portion of the LPR.

USEPA/PA and CPG agreed to conduct ammonia and sulfide tests on
the interstitial water of the sediment samples as part of the data
collection for interpretation of benthic community risks.

USEPA/PA and CPG agreed surface sediment will be collected at each
benthic sample location.

USEPA/PA and CPG agreed Mullica River is an appropriate estuarine
reference location (due to extensive, USEPA Region 2-approved,
previous work). NOTE: This consensus decision is superseded by
March/April 2009 teleconference meetings (see summary table below).

USEPA/PA and CPG agreed a regional background approach is
needed per USEPA guidance for risk characterization and for use in
FS process.

USEPA/PA and CPG agreed to use reference areas for toxicity tests,
tissue analyses (as stated above, a regional background approach is
also needed per USEPA (2002) guidance for risk characterization),
bioaccumulation tests, and benthic community surveys. NOTE: This
consensus decision regarding the use of reference is superseded by
March/April 2009 teleconference meetings (see summary table below).
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Project Name:

LPRRP Ecological and Human Health Risk Assessment

Site Name: LPRSA
Projected Date(s) of Sampling: August - October 2009; Spring 2010, Summer 2010
Site Location: LPRSA

Project Manager:

Bill Potter/Robert Law, de maximis, inc.

Date of Sessions:

March 25, March 26, April 2, and April 6, 2009

Conference calls to discuss Agency comments on the

Scoping Session Purpose: draft PFD and January 14/15 Field Sampling Plan

Volume 2 Workshop Agreements Comments.

Participants: USEPA, dmi, AECOM, Windward

Name

Affiliation Phone No. E-mail Address

Shannon Katka

Windward

) 206.812.5427 shannonk@windwardenv.com
Environmental

Robert Law de maximis, inc. 908.735.9315 rlaw@demaximis.com

Chuck Nace USEPA 212.637.4164 nace.charles@epa.gov

Marian Olsen USEPA 212.637.4313 olsen.marian@epa.gov

Betsy Ruffle AECOM 978.589.3071 betsy.ruffle@aecom.com

Lisa Saban Winfjward 206.812.5429 lisas@windwardenv.com
Environmental

Maryann Welsch \Iévr:Ci(:\cl)v:r:?ental 207.899.1369 maryannw@windwardenv.com

Stephanie Vaughn USEPA 212.637.3914 | vaughn.stephanie@epa.gov

Alice Yeh USEPA 212.637.4427 | yeh.alice@epa.gov

Bill Potter de maximis, inc. 908.735.9315 | ottot@demaximis.com

March/April 2009 Risk Assessment and FSP2 Field Sampling Program Goals Teleconference

Meetings

Comments/Decisions:

Four teleconference meetings were held on March 25, March 26, April 2, and April 6,
2009 to discuss Agency comments on the draft PFD and January 14-15 Field
Sampling Plan Volume 2 Workshop Agreements Comments. The purpose of these
meetings was to address additional components of the risk assessments and goals
of 2009 FSP2 field sampling program.

Page 32



mailto:rlaw@demaximis.com�
mailto:nace.charles@epa.gov�
mailto:olsen.marian@epa.gov�
mailto:betsy.ruffle@aecom.com�
mailto:lisas@windwardenv.com�
mailto:vaughn.stephanie@epa.gov�
mailto:yeh.alice@epa.gov�

Quality Assurance Project Plan

Surface Sediment Chemical Analyses and Benthic Invertebrate
Toxicity and Bioaccumulation Testing

Lower Passaic River Restoration Project Revision Number: 0

Revision Date: 10/8/09

QAPP Worksheet No. 9. Project Scoping Session Participants Sheet (cont.)

March/April 2009 Risk Assessment and FSP2 Field Sampling Program Goals Teleconference

Meetings

Action Items:
(Retrospective Summary)

CPG to provide in the QAPPs the conservative toxicity reference values
(TRVs) upon which the analytical detection limits are based.

CPG to document the decision process that was used to determine whether or
not to measure each of the assessment endpoints listed in the 2005 Baseline
Ecological Risk Assessment (BERA) workshop notes.

USEPA agreed to discuss with the PA the option of conducting laboratory
bivalve bioaccumulation studies in place of both worm laboratory
bioaccumulation studies and in situ caged mussel studies.

Consensus Decisions:

USEPA will not be requiring the collection of multiple benthic invertebrates.
CPG will collect crab and crayfish as originally proposed.

USEPA are comfortable with dropping the request for comparison to
"reference" and instead determine toxicity using laboratory-provided clean
sediments as negative control for benthic toxicity tests. The issue of "risk to the
benthic community" will be addressed in risk characterization using a regional
background approach. They are also willing to evaluate CPG's proposal for a
regional background determination (to be documented by CPG in a separate
memo). If CPG and USEPA/PA are not able to agree to a regional background
level, then we will default back to the negative control (and would still need to
determine what constitutes "risk" in risk characterization).

USEPA and CPG discussed performing toxicity testing on Hyalella over the
entire stretch, Ampelisca for the estuarine section, and chironomid species for
the fresh-water section. USEPA believes Hyalella will provide consistency over
the whole river and Ampelisca will provide a check if problems with salinity are
encountered with Hyalella in estuarine waters. CPG reserved the right to
evaluate the performance of Hyalella and USEPA agreed language could be
inserted in the QAPP outlining what types of evaluations will be performed to
determine if the Hyalella test is performing adequately.

USEPA agreed that bivalve larval toxicity tests would not be conducted.
However, CPG to add language to the PFD that makes it clear that the benthic
testing being conducted will be used to represent all benthic organisms, not
just amphipods. In addition, CPG to include a discussion in the PFD of the
sensitivity of amphipods/other invertebrates as representative invertebrate
species.

USEPA recommends retaining all of the proposed laboratory bioaccumulation
tests (freshwater and saltwater bivalves as well as freshwater and saltwater
polychaetes) given the number of bioaccumulative contaminants of potential
ecological concern (COPECSs) in the study area.
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Project Name:

LPRRP Ecological and Human Health Risk Assessment

Site Name:

LPRSA

Projected Date(s) of Sampling:

August - October 2009; Spring 2010, Summer 2010

Site Location:

LPRSA

Project Manager:

Bill Potter/Robert Law, de maximis, inc.

Date of Session:

August 12, 2009

Scoping Session Purpose:

on the Benthic QAPP

Conference call to resolve remaining USEPA comments

Participants: USEPA, USCOE, Malcolm Pirnie

, Inc., Battelle, dmi, AECOM, Windward

Name Affiliation Phone No. E-mail Address
Stephanie Vaughn USEPA 212.637.3914 vaughn.stephanie@epa.gov
Beth Buckrucker USACE 816.983.3581 beth.buckrucker@usace.army.mil
Norm Richardson Battelle 617.869.1417 richardsonn@battelle.org
George Molnar CDM 732.590.4633 molnargc@cdm.com

Amy Marie Accardi-Dey

Malcolm Pirnie, Inc.

914.641.2699

aacardi-dey@pirnie.com

Robert Law de maximis, inc. 908.735.9315 rlaw@demaximis.com

Chuck Nace USEPA 212.637.4164 nace.charles@epa.gov

Marian Olsen USEPA 212.637.4313 olsen.marian@epa.gov

Lisa Saban Windward 206.812.5429 | lisas@windwardenv.com
Environmental

Karen Tobiason Wln_dward 206.812.5420 karent@windwardenv.com
Environmental
Windward :

Helle Andersen . 206.812.5421 hellea@windwardenv.com
Environmental

Thai Do Windward 206.812.5407 | thaid@windwardenv.com
Environmental

Angelia Rodriquez Wln_dward 512.436.8645 angelitar@windwardenv.com
Environmental
Windward

Mike Johns

Environmental

206.812.5418

mikej@windwardenv.com
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Benthic QAPP Field Sampling Program Goals Meeting

Comments/Decisions:

A conference call to discuss the Benthic QAPP was held August 12, 2009.
The purpose of the call was to provide an opportunity for clarification and
discussion of issues on the sampling program based on USEPA’s
comments on the draft Benthic QAPP, received July 23, 2009.

Action Items:
(Retrospective Summary)

e CPG asked if a power grab could be used to collect sediments USEPA
requested pictures and documentation of the equipment to aid in their
decision.

e CPG asked for a discussion on the wording used to describe the level
of identification used for the benthic community analysis. USEPA had
requested changing “lowest practical level” to “lowest possible level.”
CPG explained that typically the taxonomist strives to identify
organisms to as low a level as possible but juveniles and damaged
organisms can be difficult to identify. Identifying to the lowest practical
level provides a reasonable timeframe for the effort. USEPA said that
would get back to CPG with a decision.

e The study area of the river contains both estuarine and freshwater
segments and, therefore, CPG asked for clarification on the
appropriate method to use to collect and sieve sediments to obtain
benthic organisms for the benthic community analysis. CPG
recommended using the marine method (1-mm sieve) in the estuarine
portions of the river and the freshwater method (0.5-mm sieve) in the
freshwater portion of the river and recommended using a salinity of
5 ppt as the guide to change methods. USEPA said they would get
back to CPG with a decision

e One comment from USEPA requested that all sediment for SQT be
press sieved to 2 mm. CPG explained that this is typically not
performed anymore and cited recent USEPA guidance. USEPA asked
for the citation and said that would get back to CPG with a decision.

e CPG asked USEPA why they were requesting inorganic arsenic in
sediment and the benthic tissue. USEPA said they would get back to
CPG with a decision.

o CPG clarified the difference between positive and negative controls in
toxicity testing and said that positive controls would not be used to
determine test acceptability. As is typical, negative controls would be
used to determine test acceptability. Positive controls will be used to
show how sensitive the organisms are compared to other laboratories.
USEPA agreed with this approach.

e CPG asked what water quality measurements USEPA expected to be
measured in the field. USEPA said they would get back to CPG with a
decision.

e USEPA had a comment asking for wetlands to be sampled during the
benthic fall 2009 field program. CPG explained the objective of the
pending fall sampling is to conduct the benthic triad approach in
submerged waters. USEPA said they would get back to CPG, but
tentatively agreed that wetland sampling might be too much to add on
to the program for this fall.

e There was a general discussion about what salinity to use in the
Hyalella toxicity test. CPG and USEPA agreed that Hyalella could be
tested at 0 ppt when salinity in the sediments are < 5 ppt and at 10 ppt
when salinity in the sediments are > 5 ppt. The test organisms used at
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a salinity of 10 ppt will be acclimated to 10 ppt for 6 weeks prior to
initiating the test. The laboratory conducting the Hyalella toxicity test
will provide their SOP for USEPA to review prior to resubmittal of the
Benthic QAPP.

CPG asked why porewater was being requested and USEPA said the
comment was a mistake and should be disregarded.

There was general discussion about the number of grab samples to
include in a sediment composite sample. CPG recommended the
composite include at least three grab samples. USEPA said they would
get back to CPG.

CPG asked if some of the processing could be conducted on the boat.
USEPA said they would get back to CPG.

CPG stated that they would prefer to address comments on data use,
DQO, background, and BSAF in memos to be consistent with the
Tissue QAPP and as outlined in the PFD. USEPA stated they would
get back to CPG.

Consensus Decisions:

CPG sent information on the power grab to USEPA on August 12,
2009. USEPA agreed that use of a power grab is acceptable in an
e-mail sent August 28, 2009,

CPG sent the USEPA 2001 citation on methods for collection, storage
and manipulation of sediments to USEPA on August 12, 2009 to aid
their decision on press sieving the sediments.

CPG sent the SOP from EcoAnalysts to USEPA as a separate
document so they could review the methods used to establish
taxonomy.

In an e-mail sent August 21, 2009, USEPA requested the following
water quality parameters be measured in the field: temperature,
dissolved oxygen, salinity, conductivity, and pH.

In an e-mail sent August 21, 2009, USEPA agreed that wetland areas
do not need to be sampled during the fall 2009 effort. They requested
that all wetland areas that are attached hydraulically to the river be
identified on a map during the field work so that these areas can be
targeted during future sampling events.

In an e-mail sent August 21, 2009, USEPA agreed that it is acceptable
to use three sediment grab samples per composite.

In an e-mail sent August 21, 2009, USEPA requested that CPG
develop a table of the expected/known species that inhabit the Passaic
River using previously obtained data, and then ensure that the
taxonomist can identify each specific species. The table can include
text indicating to what level each expected species should be
indentified and the catch-all phrase of "lowest practicable level" can be
used for unexpected/unknown species and recommended using the
previously conducted benthic work in Newark Bay. CPG developed a
chart that will be included in the Benthic QAPP.
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Project Name:

LPRRP Ecological and Human Health Risk Assessment

Site Name:

LPRSA

Projected Date(s) of Sampling:

August - October 2009; Spring 2010, Summer 2010

Site Location:

LPRSA

Project Manager:

Bill Potter/Robert Law, de maximis, inc.

Date of Session:

August 31, 2009

Scoping Session Purpose:

Conference call to resolve remaining USEPA comments
on the Benthic QAPP

Participants: USEPA, Battelle, AECOM, Windward

Name Affiliation Phone No. E-mail Address
Stephanie Vaughn | USEPA 212.637.3914 vaughn.stephanie@epa.gov
Marian Olsen USEPA 212.637.4313 olsen.marian@epa.gov
Norm Richardson Battelle 617.869.1417 richardsonn@battelle.org
Betsy Ruffle AECOM 978.589.3071 betsy.ruffle@aecom.com
Lisa Saban \Iévr:Ci(:\cl)v:r:?ental 206.812.5429 lisas@windwardenv.com

Windward

Karen Tobiason

Environmental

206.812.5420

karent@windwardenv.com

Benthic QAPP Field Sampling Program Goals Meeting

Comments/Decisions:

A conference call was held on August 31, 2009, to discuss resolution on the
few remaining issues based on USEPA’s comments on the draft Benthic
QAPP, received July 23, 2009.

Action Items:

(Retrospective Summary)

e The analysis of inorganic arsenic in tissue and sediment was
discussed, and the exclusion of inorganic arsenic from benthic tissue
and sediment as presented in Table ES-3 in the Benthic QAPP was
clarified. CPG explained that both inorganic and total arsenic will be
analyzed in fish tissue only. Total arsenic is being measured in
sediment and benthic tissue (polychaetes and freshwater worms) but
CPG explained that inorganic arsenic is not being analyzed in sediment
because most of the arsenic in sediment is inorganic and, therefore,
analysis of total arsenic also captures the inorganic form. Inorganic
arsenic is not being analyzed in benthic tissue (polychaetes and
freshwater worms) because the data will not be used for the HHRA and
only total arsenic is needed for the ERA. USEPA agreed with the
approach and does not need inorganic arsenic analyzed in sediments
or polychaetes/freshwater worms

e CPG and USEPA continued discussion on which methods are
appropriate (marine or freshwater) to collect and sieve sediments for
benthic organisms for the benthic community analysis. Norm
Richardson of Battelle said he looked at the ASI 2005 survey and it
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looks like the community changes between station B1 (RM 7) and B26
(he wasn’t sure what RM). He said to use this as the primary means to
determine when to change methods, rather than use salinity as the
primary means. Since salinity was measured during the ASI survey, it
can be used as a secondary guideline. CPG agreed that using the ASI
report as a guide was a good approach.

¢ Data use and TRV questions were discussed. USEPA agreed data use
questions can be discussed later in memos similar to the approach
used to resolve Fish Tissue QAPP data use questions. Stephanie
Vaughn of USEPA would like the memos identified in the PFD to be
delivered soon. Marian Olson of USEPA would like RAGS part D
format in the memo for HHRA assumptions and also requested that the
memos be similar to the PAR. CPG agreed that the memos would
contain the next level of detail from the PFD, specifically the TRVs,
background, data use, as well as exposure assumptions and
calculation methods. The memos would not be a SLERA. USEPA
seemed satisfied with the content. CPG also explained that USEPA will
be getting the TRV/data quality level (DQL) comparison memo for fish
tissue and a similar memo will be prepared for the benthic effort.
USEPA wants any memo that may affect sampling to be given priority.

e USEPA asked to review the SOP for the Hyalella toxicity test and CPG
agreed to check on the status of the SOP and send it as soon as
possible. CPG also confirmed with USEPA that the method will follow
USEPA'’s suggested option for Hyalella testing as discussed in the
August 12, 2009, call and that the acclimation of Hyalella has started in
order to get in the field this fall.

e Marian Olsen of USEPA would like more information on the HHRA
mudflat samples. Betsy Ruffle of AECOM will add in more explanation
to Worksheet No. 18. USEPA would like Worksheet No. 18 early, if
possible.

e The group then discussed schedule. The document will be delivered to
dmi on September 10, and delivered to USEPA on September 16,
2009. USEPA agreed to the schedule but noted that the timing
coincides with the end of their fiscal year and they may be busy. The
target date for fieldwork is October 1 or 5, and it was agreed that it
might be better to start on Monday, October 5.

e The issue of press sieving all the sediment was discussed and USEPA
noted they are still discussing it internally and will get back to CPG
soon on whether or not to sieve all the sediments.
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Consensus Decisions:

USEPA agreed that inorganic arsenic does not need to be analyzed in
sediments or in tissue from polychaetes/freshwater worms.

Freshwater taxonomy methods will be used in the freshwater zone and
marine taxonomy methods in the estuarine zone. The primary means
to determine when to change methods will be based on community
rather than salinity. Salinity will be a secondary guideline.

Data use and TRVs will be discussed in future memos.

The Hyalella SOP was sent to USEPA on September 2, 2009. Based
on comments received from USEPA on September 9, 2009, a project-
specific revised draft SOP was prepared by EnviroSystems. In a call on
September 14, 2009, between USEPA and CPG, final decisions on the
test method were made. The final SOP is in revision and will be
provided as soon as it is ready.

In an e-mail sent September 15, 2009, Stephanie Vaughn of USEPA
informed the CPG that press sieving all the sediments will not be
required. Sediment sieving for benthic taxonomy sample collection will
be conducted as described in the QAPP.
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The problem to be addressed by the project:

A better understanding of the potential adverse effects to ecological and human receptors caused by exposure to surface sediments
from the LPRSA is needed to effectively complete the ERA. In addition, a better understanding of benthic infaunal tissue-residue
concentrations in the LPRSA is needed to support the ERA. Because previous biological investigations focused primarily on the
lower 6 miles (River Mile [RM] 1 to RM 7) of the LPRSA (Tierra Solutions 2003, 2002a), there are limited data available for the
remainder of the LPRSA (RM 0 to RM 1 and approximately RM 7 to RM 17.4). The present effort will address this uncertainty by
collecting surface sediment samples throughout the LPRSA for chemistry analysis, toxicity testing, and benthic community analysis
to perform a SQT assessment and for bioaccumulation testing. This information will also be compared to validated results previously
reported for RM 1 to RM 7 of the LPRSA.

The environmental questions being asked:

The following questions are defined for this effort:

1. Are benthic communities of the LPRSA different from those found in similar nearby water bodies where chemical
concentrations are at regional background levels?

2. Are chemical of potential concern (COPC) residues in benthic invertebrate tissues from the LPRSA at levels that cause an
adverse effect on survival, growth, and/or reproduction of infaunal invertebrates?

3. Are COPC concentrations in LPRSA sediments from the biologically active zone at levels that cause an adverse effect on
survival, growth, and/or reproduction of the benthic invertebrate community?

4. Are modeled dietary doses of COPCs based on LPRSA biota, sediment, and surface water at levels that cause an adverse
effect on survival, growth, and/or reproduction of fish, bird, or aquatic mammal populations that use the LPRSA?

5. What are the potential adverse effects of river chemicals to human health via exposure to surface sediment from the LPRSA?

These questions were presented as part of the ERA and HHRA approaches in the Problem Formulation Document (PFD) (Windward
and AECOM 2009); further detail on how the data will be used is presented on Worksheet No. 11.

Observations from any site reconnaissance reports:

A site reconnaissance survey has not been performed to support this effort.

A synopsis of secondary data or information from site reports:

Benthic community, toxicity, and invertebrate tissue-residue data have been collected in the LPRSA over the past 19 years, but there
are very limited data from the upper 11 miles of the LPRSA (substantial data exist for RM 1 to RM 7).
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Benthic Community Survey

Taxonomic identification of benthic Invertebrates was conducted by Aqua Survey for NJDOT/Office of Maritime Resources (OMR) in
summer 2005 (Aqua Survey 2005). The survey of the benthic community was performed at 28 locations in the lower 16 miles of the
LPR in support of the LPRRP. A subset of 100 organisms was subsampled from each sample, counted, and identified to the lowest
practical taxonomic level (family, in most cases).

The RI ecological sampling plan (ESP) benthic invertebrate community survey was conducted by Tierra Solutions in fall 1999 and
spring 2000 (Tierra Solutions 2002a). Evaluation of the structure and composition of the benthic invertebrate community was
performed at 15 locations between RM 1 and RM 7 and compared to the benthic community at three locations in Mullica River
(reference area). The community results were included in an SQT assessment (lannuzzi et al. 2008).

As part of the USEPA Environmental Monitoring and Assessment Program (EMAP) within the National Coastal Assessment —
Northeast/New Jersey Coast, benthic community data, including biomass, were collected at three stations in the LPRSA and one
station in Newark Bay near the mouth of the river in 2000 and 2002 (USEPA REMAP 2002c).

In 1992, the Ambient Biomonitoring Network (AMNET) Program was initiated to provide NJDEP with benthic community baseline
data in support of watershed management. Three surveys were conducted (in 1993, 1998, and 2006) and included one station in
LPRSA (at Dundee Dam) and six stations in tributaries to the Passaic River (e.g., Second River, Third River and Saddle River). The
surveys used USEPA'’s Rapid Bioassessment Protocol Il guidelines. The benthic community results were based on 100 organism
subsamples and scoring criteria validated for family-level taxonomy. The stations were given one of three final rating categories
(non-impaired, moderately impaired, and severely impaired) (NJDEP 2000).

As part of the USEPA Regional Environmental Monitoring and Assessment Program (REMAP), Region 2, within the National Coastal

Assessment, benthic community data, including biomass, were collected at one station in LPRSA and one station in Newark Bay
near the mouth of the river in 1998 and 1999 (USEPA REMAP 1999).

As part of a study of the benthic macrofauna and associated hydrographic observations in Newark Bay by the Northeast Fisheries
Science Center, benthic community data were collected at two stations in Newark Bay near the mouth of the river in 1993 and 1994
(Stehlik et al. 2005).

As part of the USEPA EMAP within the National Coastal Assessment — Virginian Province, benthic community data, including
biomass, were collected at two stations in the LPRSA in 1990 and 1993 (USEPA REMAP 1993b).
Toxicity Testing

As part of the USEPA EMAP within the National Coastal Assessment — Northeast/New Jersey Coast, sediment toxicity testing using
the amphipod Ampelisca abdita was conducted at three stations in the LPRSA and one station in Newark Bay near the mouth of the
river in 2000 and 2002 (USEPA REMAP 2002b).

The Phase 1 Toxicity Identification Evaluation was conducted by Tierra Solutions in 1999 (Tierra Solutions 2003; Kay et al. 2008).
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Sediment toxicity to benthic invertebrates was assessed at five locations between RM 1 and RM 7 by performing the sediment and
porewater toxicity test with the amphipod Ampelisca abdita.

The SQT analysis was conducted by Tierra Solutions (lannuzzi et al. 2008). Sediment toxicity to benthic invertebrates was assessed
at 15 locations between RM 1 and RM 7 in the LPRSA by performing the toxicity tests with Ampelisca abdita and Neanthes
arenaceodentata.

As part of the USEPA REMAP, Region 2, within the National Coastal Assessment, sediment toxicity testing using the amphipod
Ampelisca abdita was conducted at one station in the LPRSA and one station in Newark Bay near the mouth of the river in 1998
(USEPA REMAP 1998).

As part of the USEPA EMAP within the National Coastal Assessment — Virginian Province, sediment toxicity testing using the
amphipod Ampelisca abdita was conducted at two stations in the LPRSA in 1990 and 1993 (USEPA REMAP 1993a).

Tissue Chemistry

As part of the USEPA EMAP within the National Coastal Assessment — Northeast/New Jersey Coast, crab tissue chemistry data
were collected at two stations in the LPRSA and one station in Newark Bay near the mouth of the river in 2000 and 2002 (USEPA
REMAP 2002a). Tissue samples were analyzed for metals, dichlorodiphenyltrichloroethanes (DDTs), PCBs, and pesticides.

As part of the Contaminant Assessment and Reduction Program (CARP) (http://www.carpweb.org/main.html), invertebrate tissue
data were collected from 1999 to 2004. The invertebrate tissue samples included four species (i.e., blue crab, opossum shrimp,
ribbed mussel, and seven spine bay shrimp) at RM 2.6 in the LPRSA. Tissue samples were analyzed for PCDDs/PCDFs, metals,
PAHs, PCBs, and pesticides.

As part of the PRSA ESP Biota Sampling Program by Tierra Solutions (Tierra Solutions 1999), blue crab tissue chemistry data were
collected in a portion of the LPRSA (RM 1 to RM 7) in autumn 1999, spring 2000, and late summer 2001. Tissue samples were
analyzed for PCDD/PCDFs, herbicides, metals, PAHs, PCBs, pesticides, SVOCs, and organometals.

The PREmis database (available at ourpassaic.org) includes blue crab tissue chemistry data from two surveys. The Passaic 1995
Biological Sampling Program collected blue crab at locations in the estuarine zone (RM 1.1 to RM 4.5). Tissue samples were
analyzed for PCDD/PCDFs, metals, PAHs, PCBs, pesticides, semivolatile organic compounds (SVOCs), organometals, cyanide, and
total petroleum hydrocarbons (TPH). The New York State Department of Environmental Conservation (NYSDEC) collected blue crab
at one location near the mouth of the LPR (RM 0.1) in 1993. Tissue samples were analyzed for PCDD/PCDFs, metals, PCBs,
pesticides, and lipids.

The caged bivalve study with ribbed mussel (Geukensia demissus) was conducted by Tierra Solutions in 1999 (Tierra Solutions
2003). Caged bivalves were exposed to LPRSA sediments at 15 stations between approximately RM 1 and RM 7. Tissue samples
were analyzed for organotins, PAHs, PCDDs/PCDFs, coplanar PCBs, herbicides, PCB congeners, metals, PCB/pesticides, percent
moisture, percent lipid, and SVOCs.
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The possible classes of contaminants and the affected matrices:

There are several different classes of organic and inorganic contaminants in the LPRSA, which may accumulate in benthic
invertebrates. Whole-body invertebrate tissue samples generated in the bioaccumulation tests will be analyzed for the following
analytes: PCB congeners (and homologs), PCB Aroclors, PCDDs/PCDFs, organochlorine pesticides, PAHs, alkylated PAHs, metals
(including total mercury, methylmercury, and butyltins), SVOCs (including phthalates), lipid content, and percent moisture
(Worksheet No. 15 lists the specific analytes in each of these chemical classes that will be analyzed). Although volatile organic
compounds (VOCs) were identified as contaminants of potential ecological concern in sediment in the pathways analysis report
(Battelle 2005), they were not identified as bioaccumulative chemicals by USEPA (2000a); therefore, VOCs will not be analyzed in
tissue samples. Only surface sediments included to assess human health exposure as well as the shallow SQT sampling locations
will be analyzed for VOCs to address the potential human health risks associated with potential exposure to intertidal sediments.

Surface sediment samples will be analyzed for PCB congeners (and homologs), PCB Aroclors, PCDDs/PCDFs, organochlorine
pesticides, PAHSs, alkylated PAHs, metals (including total mercury, methylmercury, and butyltins), SVOCs (including phthalates),
VOCs (in human health exposure and SQT shallow sampling locations only), TPH (extractable, purgeable, and alkanes), herbicides,
sulfide, ammonia-N, cyanide, total phosphorus, total Kjeldahl nitrogen, acid volatile sulfur/simultaneously extracted metals
(AVS/SEM), percent moisture, grain size, and total organic carbon (TOC).

Both tissue and sediment samples collected during this program may be highly complex analytically. Therefore, analytical
laboratories may experience matrix interferences while conducting the chemical analyses. Sample cleanup procedures will be
employed when appropriate, and over-dilution will not be used.

The rationale for inclusion of chemical and non-chemical analyses:

The surface sediment concentrations will provide information on the chemical exposure in the LPRSA to be used in the sediment
SQT assessment. Invertebrate tissue-residue concentrations will provide information on the chemical exposure in the LPRSA to be
compared with toxicity reference values (TRVs) in a tissue-residue evaluation for benthic invertebrates. The benthic infaunal
invertebrate tissue-residue concentrations will also provide information on the chemical exposure of fish and wildlife via the diet.
Sediment chemistry data collected during this sampling effort will also be used to evaluate exposure to ecological receptors (via
dietary exposure) and to human receptors.

Total arsenic will be analyzed in both sediment and benthic invertebrate tissue samples. The TRV for human health is based on
inorganic arsenic, which is typically only a relatively small fraction of total arsenic. Such a speciation method is not appropriate for
sediment and benthic invertebrate tissue because virtually all arsenic in sediment is inorganic, so speciation methods are
unnecessary, and benthic invertebrate tissue data will not be used in the HHRA. Inorganic arsenic will be analyzed in fish and
decapods tissue only (see the Fish/Decapod QAPP (Windward 2009)).

Per agreement between USEPA and CPG, herbicide analysis will only be conducted on sediment. Herbicides are not included for
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analysis in tissues for the following reasons: 1) there are no published methods for herbicides in tissue, 2) herbicides have been
infrequently detected in tissue in recent studies, 3) the likely levels of detection are below levels considered to be toxic to wildlife, and
the bioaccumulation potential is low. Windward drafted a memorandum explaining the above points in more detail for USEPA.
Consistent with the Fish/Decapod QAPP (Windward 2009), VOCs will not be analyzed in tissue. VOCs will only be analyzed in the
human health exposure and shallow SQT sampling locations because the sediment from these locations has the greatest potential to
be exposed to air.

Information concerning various environmental indicators:

The sediment sampling effort is designed to collect information for future use in the project, including the surface sediment conditions
throughout the LPRSA. There is very limited benthic toxicity information available for RM 0 to RM 1 and none from RM 7 to RM 17 .4;
the results can be compared to results previously reported for RM 1 to RM 7 of the LPRSA.

Project decision conditions:

The conditions for project decisions (i.e., those decisions that may require communication between CPG and USEPA during the field
event or sampling analysis) include the prioritization of chemical analysis if insufficient tissue is available following bioaccumulation
testing and the need to relocate sampling locations.

A pre-homogenization minimum tissue mass of 115 g (a post-homogenization mass 105 g) is needed, per sample, for analysis of all
proposed chemical groups. The 10-g difference between pre-and post-homogenization mass accounts for the estimated mass of
tissue lost during processing and homogenization. The minimum mass requirements per chemical group are provided in the priority
list below. Mass requirements have been optimized with each analytical laboratory such that they are the lowest required to achieve
the detection limits presented in Worksheet No. 15. The minimum mass does not include enough mass for re-extractions or matrix-
specific quality control samples. If a post-homogenization minimum mass of 105 g is not obtained, the following priority list
(consistent with the Fish/Decapod QAPP [Windward 2009]) for the chemical analysis of tissue samples will be considered in
conjunction with available sediment chemistry data collected:

1.  PCDDs/PCDFs (10-g minimum mass)

PCB congeners (10-g minimum mass)

Total and methylmercury (10-g minimum mass)
Organochlorine pesticides (10-g minimum mass)
Lipids (5-g minimum mass)

Metals (including butyltins; 15-g minimum mass
PAHs (10-g minimum mass)

SVOCs (including phthalates; 10-g minimum mass)

©® N Ok WD
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9.  Percent moisture (5-g minimum mass)
10. PCB Aroclors(10-g minimum mass)
11. Alkylated PAHs (10-g minimum mass)

If acceptable grabs cannot be obtained at targeted sampling locations after five attempts following the procedures described in
Attachment D, sampling locations may be re-located within 30 m of the target location. See Attachment O for the field sampling
flowcharts.
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Who will use the data?

The data collected under this QAPP will be used by CPG and USEPA for CERCLA-related decisions, specifically for the ERA and the
HHRA, and planning the ERA and by other interested parties (e.g., USACE, NJDEP, USFWS, NJDOT, and NOAA) for other
purposes, including WRDA activities, such as restoration planning.

What will the data be used for?

The data collected during this sampling effort will be used in risk-based decision-making for the RI/FS at the LPRSA. Specifically, the
data will be used to estimate potential human health and ecological risks to receptors that may be exposed to chemicals in the
LPRSA. The results of the baseline risk assessments will be used to inform remedial decision-making under CERLA/National
Contingency Plan and other appropriate regulations and future restoration planning.

Risks to the benthic invertebrate community will be evaluated using multiple lines of evidence, including: 1) the SQT assessment,
which integrates benthic community structure data, toxicity results, and sediment chemistry, 2) tissue chemistry, 3) surface water
chemistry (not addressed in this QAPP). As part of the risk evaluation of the benthic invertebrate community, benthic toxicity results
will be compared to regional background pending USEPA approval of this approach. The approach for establishing regional
background will be developed between USEPA/PA and CPG prior to the risk assessments. Data collected during this sampling effort
will also be used to evaluate dietary risks to ecological receptors as well as risks to human receptors based on exposure to surface
sediments.

ERA Assessment Endpoints

The data collected will be used to support the ERA in evaluating the assessment endpoints of the health of the benthic invertebrate
community and fish, bird, and aquatic mammal populations presented in the PFD (Windward and AECOM 2009) and summarized
below:

Assessment Endpoint No. 2 — “Protection and maintenance (i.e., survival, growth, and reproduction) of the benthic invertebrate
community both as an environmental resource in itself and as one that serves as a forage base for fish and wildlife populations.”

Benthic community, toxicity testing, bioaccumulation testing, and surface sediment chemistry data collected as part of this sampling
event will be used evaluate potential risks to benthic invertebrates in order to answer the following questions:

e Are benthic communities different from those found in similar nearby water bodies where chemical concentrations are
at regional background levels? Benthic invertebrate organisms will be collected from the LPRSA and the benthic
community structure will be assessed using community-level metrics (e.g., total abundance, species richness, and abundance
of species or specific taxonomic groups) as well as comparisons to benthic community structure information from appropriate
regional background datasets using diversity indices, multivariate, and spatial statistical techniques.

e Are COPC residues in benthic invertebrate tissues from the LPRSA at levels that might cause an adverse effect on
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survival, growth, and/or reproduction of infaunal invertebrates? This question will be addressed with one measurement
endpoint. Chemical concentrations in laboratory-exposed benthic infaunal invertebrate tissues will be compared to tissue
residue TRVs. Because the field collection of sufficient biomass (e.g., polychaetes or oligochaetes) will not be possible in the
LPRSA, laboratory bioaccumulation tests will be used to generate surrogate tissue concentration information. The test
organisms will be a polychaete worm (Neanthes virens) for the estuarine portion of the LPRSA and an oligochaete worm
(Lumbriculus variegatus) for the freshwater portion of the LPRSA. LPRSA surface sediment will be used to conduct the 28-day
bioaccumulation tests, and whole-body benthic invertebrate tissue from the tests will be chemically analyzed. The methodology
and sampling design for the caged bivalve study will be provided as an addendum to this QAPP.

e Are COPC concentrations in LPRSA sediments from the biologically active zone at levels that might cause an adverse
effect on survival, growth, and/or reproduction of the benthic invertebrate community? This question will be addressed
with two measurement endpoints based on surface sediment that will be collected from the biologically active zone, which is
estimated to be the top 6 inches, throughout the LPRSA:

o Surface sediment from the biologically active zone will be chemically analyzed. Chemical concentrations in sediment will be
compared to literature-derived toxicity-based sediment quality values that are specific to benthic invertebrates.

o Surface sediment from the biologically active zone will be used to conduct laboratory toxicity tests (i.e., 28-day survival and
growth of Hyalella azteca throughout the LPRSA, 10-day survival and growth of Chironomus dilutus in the freshwater
portion, and 10-day survival of Ampelisca abdita in the estuarine portions). The results of the toxicity tests will be statistically
compared to comparable tests conducted with control sediment and also compared to existing urban regional background
data.

Surface sediment chemistry data along with conventional sediment parameters (such as grain size) will be used in conjunction
with the benthic community analysis to develop benthic community metrics. The community metric line of evidence will be part
of the SQT approach, which is a sediment assessment technique that incorporates information about sediment chemistry and

toxicity in conjunction with benthic community metrics.

Assessment Endpoints No. 5, No. 6, and No. 7 — “Protection and maintenance (i.e., survival, growth, and reproduction) of
omnivorous, invertivorous, and piscivorous fish populations that serve as a forage base for fish and wildlife populations and of fish
populations that serve as a base for sports fishery;” “Protection and maintenance (i.e., survival, growth, and reproduction) of
herbivorous, omnivorous, sediment-probing, and piscivorous bird populations;” and “Protection and maintenance (i.e., survival,
growth, and reproduction) of aquatic mammal populations.”

Sediment chemistry and tissue chemistry data from laboratory-exposed benthic invertebrates collected as part of this sampling event
will be used (along with surface water chemistry data and fish and decapod tissue chemistry data) in a dietary model to estimate
dietary intakes for selected fish, bird, and mammal receptors. Modeled dietary dose concentrations will be compared to dietary dose
TRVs to answer the following risk question: "Are modeled dietary doses of COPCs based on LPRSA biota, sediment, and
surface water at levels that might cause an adverse effect on survival, growth, and/or reproduction of fish, bird, or aquatic
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mammal populations that use the LPRSA?”

HHRA Assessment Endpoints

The data collected during this sampling effort will also be used to support the HHRA in evaluating the following risk question: “What
are the potential adverse effects of river chemicals to human health via exposure to surface sediment from the LPRSA?” As
defined in the PFD (Windward and AECOM 2009), the data use objective for this endpoint is to estimate potential human exposures
and assess the potential impact of chemicals on human health via dermal contact with, incidental ingestion of, and/or inhalation of
VOCs from surface sediment of the LPRSA. Potential surface sediment exposure scenarios are presented in the human health
conceptual site model (CSM) included in the PFD (Windward and AECOM 2009).

What types of data are needed (matrix, target analytes, analytical groups, field screening, on-site analytical or off-site
laboratory techniques, sampling techniques)?

For the SQT assessment, surface sediment samples will be collected for chemistry, toxicity testing, and benthic community analyses
at up to 97 stations in the LPRSA between RM 0 and RM 16 and, if sediment sampling and sampling access are possible (see
response to “Where, when, and how should the data be collected/generated?”), at up to 5 stations between RM 16 and the Dundee
Dam, for a total of 102 SQT possible stations in the LPRSA (sampling locations are further described below in response to “Where,
when, and how should the data be collected/generated?” and presented on Worksheet No. 18). The SQT assessment will include
three components:

1. Surface sediment samples from all of the SQT sampling locations will be analyzed for PCBs congeners (and homologs), PCB
Aroclors, PCDDs/PCDFs, organochlorine pesticides, PAHs, alkylated PAHs, metals (including total mercury, methylmercury,
and butyltins), SVOCs (including phthalates), VOCs (in human health exposure and shallow SQT sampling locations only),
TPH (extractable, purgeable, and alkanes), herbicides, sulfide, ammonia-N, cyanide, total phosphorus, total Kjeldahl nitrogen,
AVS/SEM, percent moisture, grain size, and TOC.

2. Three toxicity tests will be performed: the 28-day Hyalella azteca growth and mortality test, the 10-day Chironomus dilutus
growth and mortality test, and the 10-day Ampelisca abdita mortality test. The Hyalella test will be conducted on all sediment
samples, whereas the Chironomus test will be performed on freshwater sediment samples, and the Ampelisca test will be
conducted on the estuarine sediment samples. The decision of which of the two toxicity tests to perform will be based on the
interstitial salinity (< 5 ppt Chironomus and = 5 ppt Ampelisca). Interstitial salinity will be measured first in the field for the
purpose of determining the appropriate volume of sediment needed for bioaccumulation sampling. Interstitial salinity will also
be measured in the laboratory for the final determination of which test organism to use.®

3. Benthic community samples will also be collected all of the SQT sampling locations. Four replicates will be collected, and

®The laboratory will be prepared with sufficient numbers of organisms for all tests (e.g., if salinity is higher than expected).
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three of these will be analyzed separately per location for the benthic community analysis. The fourth replicate will be
archived and only analyzed if one of the three replicates is damaged or lost. The benthic community samples in the estuarine
portion of the river will be collected from a 0.1-m” area and sieved through a 1-mm sieve, and the benthic community samples
in the freshwater portion will be collected from a 0.5-m? area and sieved through a 0.5-mm sieve. The switch from the
estuarine methods to the freshwater methods will occur at RM 8.5 (between stations LPRT09B and LPRT09C) based on
recommendations from USEPA to use the absence of polychaetes in the benthic community survey data by Aqua Survey
(2005) to define the boundary between estuarine and fresh water. Following standard practice, all invertebrates in the
estuarine samples will be identified, and 300 invertebrates will be identified in the freshwater samples (Barbour et al. 1999).
As stated in the Rapid Bioassessment Protocols for Use in Streams in Wadeable Rivers (Barbour et al. 1999), the
subsampling reduces the effort required for the sorting and identification aspects of marcroinvertebrate surveys and provides
a more accurate estimate of time expenditure. The protocol is based on a 200-organism subsample, but it could be used for
any subsample size (e.g., 100, 300, 500). A subsample of 300 invertebrates was chosen for this program. The invertebrates
will be identified to lowest practical taxonomic level; generally genus or species level unless the organisms are damaged,
incomplete, or juveniles, which may preclude identification to this level. The taxonomic level will adhere to the level presented
in Table 11-1, which is based on other benthic surveys in New Jersey. A subset of SQT sampling locations will be resampled
for benthic community analysis in three subsequent surveys.

In addition to the sediment that will be collected for the SQT assessment, surface sediments will be collected from up to 20 sampling
locations (co-located with SQT sampling locations), and two bioaccumulation tests will be performed on these surface sediment
samples based on the interstitial salinity. For sediments with interstitial salinity < 5 ppt (as measured in samples submitted to the
laboratory), the 28-day Lumbriculus variegatus bioaccumulation test will be performed. For sediments with interstitial salinity =2 5 ppt
(as measured in samples submitted to the laboratory), the 28-day Neanthes virens bioaccumulation test will be performed. Interstitial
salinity will be measured in the laboratory. The whole-body tissue samples will be analyzed for PCB congeners (and homologs), PCB
Aroclors, PCDDs/PCDFs, organochlorine pesticides, PAHSs, alkylated PAHs, metals (including total mercury, methylmercury, and
butyltins), SVOCs (including phthalates), lipid content, and percent moisture For use in the ERA, detected concentrations of neutral
organic chemicals of interest in the laboratory-exposed worm tissue will be adjusted to estimate steady-state concentrations using
the process based on McFarland (1995) and described in the USACE inland testing manual (USEPA and USACE 1998).

Up to fourteen human health exposure sediment samples will also be collected for sediment chemistry only. Nine of these samples
have targeted locations at certain shallow nearshore locations for the HHRA surface sediment sampling and up to five additional
“floater” locations of potential human exposure interest may be identified while in the field (e.g., boat clubs, docks, and other
locations of human activity such as fishing that are not currently identified for sampling). These samples will be analyzed for the
following analytes: PCB congeners (and homologs), PCB Aroclors, PCDDs/PCDFs, organochlorine pesticides, PAHs, alkylated
PAHs, metals (including total mercury, methylmercury, and butyltins), SVOCs (including phthalates), VOCs (in human health
exposure and shallow SQT sampling locations only), TPH (extractable, purgeable, and alkanes), herbicides, sulfide, ammonia-N,
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cyanide, total phosphorus, total Kjeldahl nitrogen, AVS/SEM, percent moisture, grain size, and TOC.

The following water quality parameters will be measured in the field at all sediment sampling stations (up to 116 locations — 102 SQT
locations and 14 human health exposure locations): temperature, dissolved oxygen, salinity, conductivity, and pH (see Attachment P
for water quality sampling methods).

Matrix

Chemical analysis will be conducted on surface sediment samples and on whole-body invertebrate tissue samples generated from
the sediment bioaccumulation tests. Toxicity testing and benthic community assessment will also be conducted on surface sediment
samples.

How “good” do the data need to be in order to support the environmental decision?

The data will be used to support decisions about the magnitude and spatial distribution of risks to human and ecological receptors.
The data will be used to better define risk decisions for discrete endpoints. The data may also be used to support initial investigations
of potential remedial options. Consequently, the data need to be collected using a design that specifically addresses the questions
that are being posed (see above section entitled “What will the data be used for?”). Decision-making regarding the 2009 data
interpretation will be documented in a series of memoranda prior to the start of the 2010 sampling effort, and any changes to the field
collection program as a result will be incorporated into a revised/amended QAPP.

With respect to data quality, the chemistry laboratories should achieve the project quantitation limit (PQL) goals established for these
analyses (see Worksheet No. 15). If these goals are met, the resulting risk analyses will have much lower uncertainties compared to
analyses conducted on data that did not meet the PQL goals. Other analytical performance criteria, such as precision, accuracy, and
completeness requirements, for the chemical analyses are presented in Worksheet Nos. 12 and 28.

The toxicity tests must meet the performance standards for these tests provided by American Society for Testing and Materials
(ASTM) and USEPA (see Table 11-2). A negative control will be used to evaluate toxicity test acceptability. If a negative control for a
given batch of LPRSA sediment samples does not meet the acceptability criteria that batch of sediment samples will be re-tested
(sufficient sediment will be collected at each location for re-testing). Positive controls will be used to evaluate the sensitivity of the
organisms used in the tests compared with other laboratories and will not be used to determine test acceptability. Per the request of
USEPA, Hyalella toxicity tests will be conducted on sediments from both the freshwater and estuarine zones. The interstitial salinity
of each sediment sample will be measured in the laboratory upon receipt. Samples with interstitial salinity of 0 to 5 ppt will be tested
at overlying-water salinity of O ppt (i.e., freshwater at 100 ppm of water hardness) using Hyalella azteca acclimated to freshwater.
Samples with interstitial salinity > 5 ppt will be tested at overlying-water salinity of 10 ppt using Hyalella azteca acclimated to water
with a salinity of 10 ppt. There is concern regarding the usability of Hyalella toxicity data from the estuarine portion, specifically where
salinity levels are > 15 ppt. Therefore the CPG will evaluate the Hyalella toxicity test results from the estuarine portion by comparing
to the results of the negative control, evaluating variability in growth, and evaluating mortality data in determining whether these data
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will be used in the risk assessment.
The bioaccumulation tests must meet the performance standards for these tests provided by ASTM and USEPA (Table 11-3).

How much data are needed (number of samples for each analytical group, matrix, and concentration)?

Benthic community, toxicity test, and surface sediment chemistry data will be collected from up to SQT 102 locations in the LPRSA
(97 locations between RM 0 and RM 16 and, if possible, at 5 stations between RM 16 and RM 17.4) to provide adequate information
and spatial coverage to perform the SQT assessment. Surface sediments (for sediment chemistry only) will also be collected from up
to 14 human health exposure sampling locations: 9 targeted shallow nearshore human health exposure sampling locations and up to
5 additional locations that may be added as “floater” stations for the HHRA that will be identified during the field effort based on
observations of human access and use (see response to “Where, when, and how should the data be collected/generated?” for
further description of sample locations).

Additional sediment will be collected from 20 of the SQT sampling locations for the bioaccumulation testing of two benthic
invertebrate species: polychaete worm (Neanthes virens) for the estuarine portion, and an oligochaete worm (Lumbriculus
variegatus) for the freshwater portion. These 20 locations were selected to represent a range of chemical concentrations present in
the estuarine and freshwater zone of the LPRSA (see Attachment J for details on how locations were selected). Tissue samples
generated from the bioaccumulation tests will be analyzed for chemistry to provide data for evaluating risk to benthic organisms by
comparing tissue residue to TRVs and to provide data to estimate prey concentrations in the fish and wildlife dietary exposure
models. The sediment chemistry data (from the co-located SQT locations) will be used with the laboratory exposed bioaccumulation
tissue chemistry data to evaluate the relationship between benthic invertebrate tissue chemistry and sediment chemistry.

Where, when, and how should the data be collected/generated?

Per the agreements that resulted from the January 14-15, 2009, FSP2 meetings between USEPA and the CPG, the general
sampling design divides the LPRSA into two major zones: the estuarine zone, and the freshwater zone. Consistent with the
preliminary salinity reaches defined in the PFD (Windward and AECOM 2009), the estuarine zone includes both the brackish and
transition river segments from RM 0 to RM 10, and the freshwater zone includes the freshwater river segment from RM 10 to

RM 17.4 (Figure 1). The river mile where this transition occurs may be revised based on past data and data being collected as part of
the RI.

For the placement of sampling locations for both the SQT assessment (i.e., the collection of surface sediment for chemistry, toxicity
test, and community analyses) and the bioaccumulation testing effort, the LPRSA was subdivided into 16 1-mile segments and 1
1.4-mile segment (the 17" segment spans from RM 16 to RM 17.4) to allow for spatial allocation of samples throughout the study
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area. Sampling locations within each of the 17 segments were selected to represent four general habitat strata based on water depth
and grain size.’

¢ Two depth zones, consisting of shallow nearshore areas (to 2 ft MLW and shallower) and subtidal areas (deeper than to 2 ft
MLW)

¢ Two grain size categories, consisting of fine-grained sediment (= 60% fines, defined as the sum of clay and silt particles that

have a diameter less than 63 um based on the evaluation of historical grain-size data) and coarse-grained sediment (< 60%
fines)

To be consistent with the FSP2 sampling approach, surface sediment samples will be collected at up to 97 sampling locations in the

LPRSA between RM 0 and RM 16 and, if possible (i.e., where grain-size is appropriate for chemical and biological analyses), at up to

5 sampling locations between RM 16 and the Dundee Dam (RM 17.4), for a total of 102 possible sampling locations in the LPRSA for

the SQT assessment (i.e., chemistry analysis, toxicity testing, and benthic community analysis) (Figure 1). The location of the 102

SQT sampling locations were allocated as follows:

o Twenty-seven of the SQT sampling locations were placed to be co-located with the mummichog and darter/killifish sampling
locations (described in the Fish/Decapod QAPP (Windward 2009)) to support the fish tissue-residue line of evidence and the
wildlife assessment in the ERA. All of the sediment samples co-located with tissue sampling locations target samples in
shallow, nearshore areas (mostly shallow mudflat areas) between RM 0 and 16, except for one, which is located between
RM 16 and the Dundee Dam (RM 17.4). The collection of 27 sediment samples to be co-located with locations where
mummichog/darter/killifish will have been collected will be deferred until these fish have been caught (26 of these are
identified in Worksheet No. 18). Additional sediment sampling locations to be co-located with blue crab composite samples
collected in traps will also be sampled once blue crab compositing locations have been selected and approved by USEPA.

e Sediment will be collected from 20 of the SQT sampling locations for bioaccumulation testing. For the bioaccumulation testing
effort, bioaccumulation sample locations were selected from the locations in the LPRSA that were characterized in the recent
low-resolution core (LRC) sediment sampling program. The chemistry surface sediment (0 to 0.5 ft) samples from the LRC
cores were reviewed to identify locations that represent the range of chemical concentrations. A subset of the chemicals
analyzed in the LRC sediments was selected for analysis to represent a range of contaminants and on the basis of the
frequency of detection (PCDDs and PCDFs, PCBs, PAHSs, pesticides [dieldrin, chlordane and total DDTs], phthalates, copper,
lead and mercury). For each chemical, cumulative frequency plots were created for the estuarine zone (RM 0 to RM 10) and
the freshwater zone (RM 10 to RM 17.4). Twenty sample locations (ten in the estuarine zone and ten in the freshwater zone)
were selected to represent the range of chemical concentrations present throughout the site (see Attachment J for further

" If a particular habitat stratum was not present in a given 1-mile segment (e.g., the shallow, coarse-grained stratum in RM 1 to RM 2 or deep, fine-
grained stratum in RM 16 to RM 17.4), then sampling locations were not identified for that stratum in that 1-mile segment.
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description of the selection of bioaccumulation test sample locations).

e The remaining 51 station locations were be placed randomly (using a random number grid® generated using a geographic
information system [GIS]) within the four depth range and grain size habitat types described above. Up to five additional
locations may be sampled by hand above RM 16 (for a total of up to 102 SQT samples); however, the sampling of these
locations will depend on access agreement, safety of the field crew, and accessibility of sediment locations. Based on the
above, a total of up to 97 sample locations were identified between RM 0 to RM 16 of the LPRSA. The decision criteria for the
sampling process are depicted in flow charts (Attachment O).

In addition to sediment collected at the SQT locations described above, up to fourteen human health exposure samples will also be
collected for sediment chemistry only. Nine of these samples have targeted locations at certain shallow nearshore HHRA locations
and up to five additional “floater” locations of potential human exposure interest may be identified while in the field (e.g., boat clubs,
docks, and other locations of human activity such as fishing that are not currently identified for sampling).

If samples are collected at all possible locations described above, a total of 116 sediment locations will be sampled (102 SQT
sampling locations and 14 human health exposure sampling locations). The rationale of each location is specified on Worksheet

No. 18 and all locations are presented on Figure 1. Adequate surface sediment will be collected at each sampling location from the
top 6 inches (15 cm) to support benthic community characterization (enumeration and taxonomic characterization), sediment toxicity
testing, and sediment chemistry.

Attachment O presents the flow charts for sampling sediment in the field. From RM 0 to RM 16, at each SQT sampling location, a
minimum of four sediment samples will be taken with a power grab, van Veen (0.2 m?), or other sediment grab sampler to obtain the
four replicate samples for benthic community characterization. The four benthic community allocations (0.1 m? for estuarine samples
and 0.5 m? for freshwater samples) will be kept separate to provide four replicates per location. A minimum of three grab samples will
be collected to provide sufficient sediment for sediment chemistry analysis and toxicity and bioaccumulation testing (for the 20
bioaccumulation stations). The sediment will be transferred into containers that have Teflon® liners for transport to the field facility,
where they will be transferred to a stainless steel container, thoroughly homogenized, and apportioned into sample containers for
chemistry analysis, toxicity testing, or bioaccumulation testing. Excess sample sediment will be containerized and stored in drums at
the field facility for offsite disposal (Attachment F).

For human health exposure sampling locations, power grabs will be taken until sufficient sediment is obtained for chemistry analysis.
A minimum of three grab samples will be composited for each human health exposure sampling station (i.e., chemistry only station,
no toxicity testing and no benthic community samples). Above RM 16, up to five locations may be sampled by hand depending on
access agreement and safety of the field crew, and if sediment sampling and sampling access are possible. If sampling is possible,
the station locations will be documented using a hand-held differential global positioning system (DGPS) (see Attachment B). The

® A random point generator tool in ArcGIS was used to derive Xs and Ys from a random number stream, constrained by the boundaries of a
feature layer (built on a combination of river mile, depth, and % fines).
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sediment will be collected by a hand-held grab sampler (e.g., Ponar) or, if necessary, by scooping sediment from a depth of 15 cm
with a dedicated, clean, large stainless steel serving spoon, until sufficient sediment is obtained for SQT analysis.

Subsamples of sediment for volatile analytes (VOCs, AVS/SEM, ammonia, sulfides, TPH-purgeables) will be distributed to the
appropriate sample containers immediately after collection. At locations where VOCs are designated for collection (at all human
heath exposure and SQT shallow sampling locations), the grab sample collected closest to shore will be analyzed for VOCs, to the
extent possible, because it represents the location with the greatest potential to be exposed to air.

The Hyalella test will be conducted on all sediment samples. The interstitial salinity in the sediment samples will be measured in the
laboratory (see SOP M41 Worksheet No. 23) upon receipt. Samples with interstitial salinity of 0 to 5 ppt will be tested at overlying-
water salinity of O ppt (i.e., freshwater at 100 ppm of water hardness) using Hyalella azteca acclimated to freshwater. Samples with
interstitial salinity > 5 ppt will be tested at overlying-water salinity of 10 ppt using Hyalella azteca acclimated to water with a salinity of
10 ppt. There is concern regarding the usability of Hyalella toxicity data from the estuarine portion, specifically where salinity levels
are > 15 ppt. Therefore the CPG will evaluate the Hyalella toxicity test results from the estuarine portion by comparing to the results
of the negative control, evaluating variability in growth, and evaluating mortality data in determining whether these data will be used
in the risk assessment. For further details see Attachment M. The Chironomus test and the Ampelisca test will be selected based on
the interstitial salinity; the 10-day Chironomus dilutus tests will be performed on freshwater sediments (< 5 ppt salinity) and the
10-day Ampelisca abdita tests will be performed on the estuarine sediments (= 5 ppt salinity). The planned 97 (or 102) sampling
locations in the LPRSA are presented in Figure 1.

At the 20 SQT locations targeted for bioaccumulation sampling, surface sediment samples will be collected. Each sediment sample
will be a composite sample composed of a minimum of four grabs. The bioaccumulation sediment will be homogenized with the
toxicity and chemistry sediment collected at the same station. The bioaccumulation test for each sample will be selected at the
laboratory based on the interstitial salinity (regardless of which zone because the estuarine and freshwater zones are preliminarily
defined based on available salinity data; however, the estuarine and freshwater boundary will likely vary); the 28-day Lumbriculus
variegatus test will be performed on freshwater sediments (interstitial salinity < 5 ppt) and the 28-day Neanthes virens test will be
performed on the estuarine sediments (interstitial salinity = 5 ppt).

A total of 8 L (2 gallons) and 5.7 L (1.5 gallons) are needed for the toxicity testing and chemistry analyses, respectively. For the
bioaccumulation test with Neanthes virens 30 L (8 gallons) of sediment is needed. Because the generated tissue mass using the
Lumbriculus variegatus is dependent on the TOC in the sediments, the analyte list (Worksheet No. 15) will require a large volume of
sediment to be collected at each station (according to ASTM (2007a) protocol, the ratio between tissue dry weight to TOC is 1:50).
Based on the analyte tissue requirement of 115 g (pre-homogenization) and an average TOC of 6% in the LPRSA (based on
preliminary LRC surface sediment data) 64.3 L (17 gallons) of sediments will be collected at each freshwater station for the
Lumbriculus test. At stations with lower TOC this bioaccumulation test may produce less than 115 g (pre-homogenization) of tissue
and the analyses will be prioritized as stated in Worksheet No. 10. The 20 locations planned in the LPRSA for this task are presented
in Figure 1.
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Benthic community samples will be taken as part of the sediment collection effort in fall of 2009 (depending on timely approval from
the USEPA). A subset of the SQT assessment locations sampled will be revisited as part of the second and third community surveys,
which will take place in spring and summer 2010. The targeted locations to be sampled during the second and third surveys will be
selected following the first sampling event. All dates are tentative and dependent on approvals from the USEPA.

During benthic sampling, field crew will document any qualitative observations of the presence of wetlands and/or low marsh habitat
along the LPRSA.
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Who will collect and generate the data?

As described in Worksheet No. 7, Windward will provide the field sampling coordination and most of the field personnel required to
conduct the tissue collection efforts and provide laboratory coordination and support. If necessary, additional field personnel may be
provided by de maximis, inc., Research Support Services, Inc. or Aqua Survey, Inc.

How will the data be reported?

Daily updates of locations and sample collection progress will be communicated (e.g., telephone conversation, e-mail) to CPG and
USEPA Project Managers and Project Coordinators. Data reports summarizing the toxicity test results, the invertebrate taxonomy
results, and chemistry analysis results will be provided within 90 days after receipt of validated toxicity test, taxonomy, and chemistry
data. In addition, these reports will include a map that presents the final locations from the sampling effort and summarize any
modifications to the proposed sampling plan as outlined in this QAPP.

An electronic database that includes the coordinates of sediment sampling locations and sediment sample characteristics will be
provided. The electronic database will be provided at the end of the sampling effort. Preliminary data will be available upon request.

A data report summarizing the tissue chemistry results from bioaccumulation testing will be provided 90 days after receipt of
validated tissue chemistry data.

How will the data be archived?

Data records, forms, and notes, will be scanned and stored electronically in a project file. Hard copies will be archived by Windward'’s
main office in Seattle, Washington. Data will be provided to USEPA in data reports and other acceptable electronic deliverables. The
data reports will be issued and then archived electronically and as a hard copy.

Page 56




Quality Assurance Project Plan
Lower Passaic River Restoration Project

QAPP Worksheet No. 11. Project Quality Objectives/Systematic Planning Process Statements (cont.)

Surface Sediment Chemical Analyses and Benthic Invertebrate
Toxicity and Bioaccumulation Testing

Revision Number: 0
Revision Date: 10/8/09

Table 11-1. Taxonomic Names of Benthic Invertebrates Identified in New Jersey Waters

Sampling

Latin Name Data Group Year
Acanthohaustorius millsi REMAP Region 2 1998 1998
Acari REMAP Region 2 1998 1998
Acteocina canaliculata REMAP Region 2 1998 1998
Actiniaria REMAP Region 2 1998 1998
Actiniaria REMAP Region 2 1998 1999
Aeginellidae REMAP Region 2 1998 1999
Aeginellidae REMAP Region 2 1998 1998
Ampelisca REMAP Region 2 1998 1999
Ampelisca REMAP Region 2 1998 1998
Ampelisca abdita REMAP Region 2 1998 1998
Ampelisca abdita REMAP Region 2 1998 1999
Ampelisca vadorum National Coastal Assessment — Northeast/New Jersey Coast 2002
Ampeliscidae REMAP Region 2 1998 1999
Ampeliscidae REMAP Region 2 1998 1998
Ampharete finmarchica REMAP Region 2 1998 1998
Ampharetidae Aqua Survey Inc., Benthic Survey 2005
Ampharetidae REMAP Region 2 1998 1998
Ampharetidae REMAP Region 2 1998 1999
Amphicteis floridus EMAP Virginian Province 1990
Amphipoda REMAP Region 2 1998 1999
Amphipoda REMAP Region 2 1998 1999
Amphipoda REMAP Region 2 1998 1998
Amphitrite ornata REMAP Region 2 1998 1998
Anadara transversa REMAP Region 2 1998 1998
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Sampling

Latin Name Data Group Year
Ancistrosyllis hartmanae REMAP Region 2 1998 1998
Aoridae REMAP Region 2 1998 1999
Aoridae REMAP Region 2 1998 1998
Arabella mutans REMAP Region 2 1998 1998
Aricidea REMAP Region 2 1998 1998
Aricidea catherinae REMAP Region 2 1998 1998
Arrenuridae ABN, New Jersey Department of Environmental Protection 1998
Asabellides oculata REMAP Region 2 1998 1998
Asabellides oculata REMAP Region 2 1998 1999
Ascidiacea REMAP Region 2 1998 1998
Ascidiacea REMAP Region 2 1998 1999
Asellidae ABN, New Jersey Department of Environmental Protection 1998
Asellus sp. Aqua Survey Inc., Benthic Survey 2005
Astacidae ABN, New Jersey Department of Environmental Protection 1998
Asterias forbesi REMAP Region 2 1998 1998
Asteroidea REMAP Region 2 1998 1998
Athericidae ABN, New Jersey Department of Environmental Protection 1998
Autolytus sp. REMAP Region 2 1998 1998
Autolytus sp. REMAP Region 2 1998 1998
Baetidae ABN, New Jersey Department of Environmental Protection 1998
Balanoglossus REMAP Region 2 1998 1998
Batea catharinensis REMAP Region 2 1998 1998
Bathyporeia parkeri REMAP Region 2 1998 1998
Bivalvia National Coastal Assessment — Northeast/New Jersey Coast 2000
Bivalvia REMAP Region 2 1998 1998
Bivalvia REMAP Region 2 1998 1999
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Sampling
Latin Name Data Group Year
BloodRed Chironomidae ABN, New Jersey Department of Environmental Protection 1998
Brachycentridae ABN, New Jersey Department of Environmental Protection 1998
Brania wellfleetensis REMAP Region 2 1998 1998
Bryozoa REMAP Region 2 1998 1999
Caenidae ABN, New Jersey Department of Environmental Protection 1998
Callinectes sapidus Tierra Solutions Benthic Survey 1999/2000
Calopterygidae ABN, New Jersey Department of Environmental Protection 1998
Calyptraeidae REMAP Region 2 1998 1998
Calyptraeidae REMAP Region 2 1998 1998
Cambaridae ABN, New Jersey Department of Environmental Protection 1998
Cancer irroratus REMAP Region 2 1998 1998
Capitella capitata REMAP Region 2 1998 1998
Capitella sp. e REMAP Region 2 1998 1998
Capitellidae Aqua Survey Inc., Benthic Survey 2005
Capitellidae REMAP Region 2 1998 1998
Capitellidae REMAP Region 2 1998 1999
Capniidae ABN, New Jersey Department of Environmental Protection 1998
Caprella penantis REMAP Region 2 1998 1998
Cardiidae REMAP Region 2 1998 1998
Cardiidae REMAP Region 2 1998 1998
Caulleriella sp. j REMAP Region 2 1998 1998
Ceratopogon sp. Tierra Solutions Benthic Survey 1999/2000
Ceratopogonidae ABN, New Jersey Department of Environmental Protection 1998
Cerebratulus lacteus Tierra Solutions Benthic Survey 1999/2000
Chaetopteridae REMAP Region 2 1998 1998
Chione REMAP Region 2 1998 1998
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Sampling

Latin Name Data Group Year
Chiridotea almyra EMAP Virginian Province 1990
Chiridotea coeca Tierra Solutions Benthic Survey 1999/2000
Chiridotea sp. Aqua Survey Inc., Benthic Survey 2005
Chironomidae National Coastal Assessment — Northeast/New Jersey Coast 2000
Chironomidae Aqua Survey Inc., Benthic Survey 2005
Chironomidae ABN, New Jersey Department of Environmental Protection 1998
Chironomus spp. National Coastal Assessment — Northeast/New Jersey Coast 2000
Chloroperlidae ABN, New Jersey Department of Environmental Protection 1998
Chydoridae ABN, New Jersey Department of Environmental Protection 1998
Cirratulidae REMAP Region 2 1998 1998
Cirratulidae REMAP Region 2 1998 1999
Cirriformia grandis REMAP Region 2 1998 1998
Clinocardium ciliatum REMAP Region 2 1998 1998
Clymenella REMAP Region 2 1998 1998
Clymenella torquata REMAP Region 2 1998 1998
Coenagrionidae ABN, New Jersey Department of Environmental Protection 1998
Corbiculidae ABN, New Jersey Department of Environmental Protection 1998
Corixidae ABN, New Jersey Department of Environmental Protection 1998
Corophiidae REMAP Region 2 1998 1998
Corophiidae REMAP Region 2 1998 1999
Corophium REMAP Region 2 1998 1998
Corophium REMAP Region 2 1998 1999
Corophium acherusicum REMAP Region 2 1998 1998
Corophium acherusicum REMAP Region 2 1998 1998
Corophium acherusicum REMAP Region 2 1998 1999
Corophium acutum REMAP Region 2 1998 1998
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Sampling

Latin Name Data Group Year
Corophium acutum REMAP Region 2 1998 1999
Corophium insidiosum REMAP Region 2 1998 1998
Corophium tuberculatum National Coastal Assessment — Northeast/New Jersey Coast 2002
Corophium tuberculatum REMAP Region 2 1998 1998
Corophium tuberculatum REMAP Region 2 1998 1999
Corydalidae ABN, New Jersey Department of Environmental Protection 1998
Cossura delta REMAP Region 2 1998 1998
Crangon septemspinosa Aqua Survey Inc., Benthic Survey 2005
Crangon septemspinosa REMAP Region 2 1998 1998
Crangon septemspinosa REMAP Region 2 1998 1999
Crangon septemspinosa Tierra Solutions Benthic Survey 1999/2000
Crangonidae REMAP Region 2 1998 1998
Crepidula REMAP Region 2 1998 1998
Crepidula REMAP Region 2 1998 1999
Crepidula fornicata REMAP Region 2 1998 1998
Crepidula fornicata REMAP Region 2 1998 1999
Crepidula plana REMAP Region 2 1998 1998
Crepidula plana REMAP Region 2 1998 1999
Cryptochironomus spp. National Coastal Assessment — Northeast/New Jersey Coast 2000
Culicidae Aqua Survey Inc., Benthic Survey 2005
Culicidae ABN, New Jersey Department of Environmental Protection 1998
Cumacea Aqua Survey Inc., Benthic Survey 2005
Curculionidae ABN , New Jersey Department of Environmental Protection 1998
Cyathura REMAP Region 2 1998 1999
Cyathura REMAP Region 2 1998 1998
Cyathura burbancki REMAP Region 2 1998 1998
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Sampling

Latin Name Data Group Year
Cyathura polita Aqua Survey Inc., Benthic Survey 2005
Cyathura polita National Coastal Assessment — Northeast/New Jersey Coast 2002
Cyathura polita EMAP Virginian Province 1990
Cyathura polita REMAP Region 2 1998 1998
Cyathura polita REMAP Region 2 1998 1999
Cyathura polita Tierra Solutions Benthic Survey 1999/2000
Cyclopidae ABN, New Jersey Department of Environmental Protection 1998
Cypridae ABN, New Jersey Department of Environmental Protection 1998
Daphnidae ABN, New Jersey Department of Environmental Protection 1998
Decapoda REMAP Region 2 1998 1998
Decapoda REMAP Region 2 1998 1999
Decapoda REMAP Region 2 1998 1998
Demonax REMAP Region 2 1998 1999
Demonax microphthalmus REMAP Region 2 1998 1998
Demonax microphthalmus REMAP Region 2 1998 1999
Dendrocoelidae ABN, New Jersey Department of Environmental Protection 1998
Deutella incerta REMAP Region 2 1998 1999
Deutella incerta REMAP Region 2 1998 1998
Diastylidae REMAP Region 2 1998 1998
Diastylidae REMAP Region 2 1998 1999
Dinophilus REMAP Region 2 1998 1999
Diopatra cuprea REMAP Region 2 1998 1998
Diopatra cuprea REMAP Region 2 1998 1999
Dipolydora socialis REMAP Region 2 1998 1998
Diptera (pupae) Aqua Survey Inc., Benthic Survey 2005
Doridella obscura REMAP Region 2 1998 1998
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Sampling

Latin Name Data Group Year
Doridella obscura REMAP Region 2 1998 1999
Drilonereis longa REMAP Region 2 1998 1998
Echinarachnius parma REMAP Region 2 1998 1998
Echinoidea REMAP Region 2 1998 1998
Edotea triloba National Coastal Assessment — Northeast/New Jersey Coast 2002
Edotea triloba EMAP Virginian Province 1993
Edotia triloba REMAP Region 2 1998 1998
Edotia triloba REMAP Region 2 1998 1999
Elasmopus REMAP Region 2 1998 1999
Elasmopus REMAP Region 2 1998 1998
Elasmopus levis REMAP Region 2 1998 1998
Elasmopus levis REMAP Region 2 1998 1999
Elmidae ABN, New Jersey Department of Environmental Protection 1998
Empididae ABN, New Jersey Department of Environmental Protection 1998
Enchytraeidae ABN, New Jersey Department of Environmental Protection 1998
Ensis directus REMAP Region 2 1998 1998
Eobrolgus spinosus REMAP Region 2 1998 1998
Ephemerellidae ABN, New Jersey Department of Environmental Protection 1998
Erichthonius brasiliensis REMAP Region 2 1998 1998
Erichthonius brasiliensis REMAP Region 2 1998 1998
Erichthonius brasiliensis REMAP Region 2 1998 1999
Erpobdellidae ABN, New Jersey Department of Environmental Protection 1998
Eteone heteropoda Tierra Solutions Benthic Survey 1999/2000
Eteone sp. Aqua Survey Inc., Benthic Survey 2005
Eumida sanguinea REMAP Region 2 1998 1998
Eumida sanguinea REMAP Region 2 1998 1999
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Sampling
Latin Name Data Group Year
Eumida sanguinea REMAP Region 2 1998 1998
Eunicidae REMAP Region 2 1998 1998
Eupleura caudata REMAP Region 2 1998 1998
Eurypanopeus depressus REMAP Region 2 1998 1998
Eurypanopeus depressus REMAP Region 2 1998 1999
Eusarsiella zostericola REMAP Region 2 1998 1998
Eusarsiella zostericola REMAP Region 2 1998 1999
Exogone REMAP Region 2 1998 1998
Exogone dispar REMAP Region 2 1998 1998
Flabelligeridae REMAP Region 2 1998 1998
Fredericellidae ABN, New Jersey Department of Environmental Protection 1998
Gammaridae EMAP Virginian Province 1990
Gammaridae REMAP Region 2 1998 1998
Gammaridae ABN, New Jersey Department of Environmental Protection 1998
Gammarus National Coastal Assessment — Northeast/New Jersey Coast 2002
Gammarus annulatus REMAP Region 2 1998 1998
Gammarus annulatus REMAP Region 2 1998 1999
Gammarus daiberi EMAP Virginian Province 1990

Gammarus mucronatus Tierra Solutions Benthic Survey 1999/2000
Gammarus palustris National Coastal Assessment — Northeast/New Jersey Coast 2000
Gammarus sp. Aqua Survey Inc., Benthic Survey 2005

Gammarus sp. Tierra Solutions Benthic Survey 1999/2000
Gastropoda National Coastal Assessment — Northeast/New Jersey Coast 2000
Gastropoda EMAP Virginian Province 1990
Gastropoda REMAP Region 2 1998 1998
Gastropoda REMAP Region 2 1998 1999
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Latin Name Data Group Year
Gemma gemma REMAP Region 2 1998 1998
Gerridae ABN, New Jersey Department of Environmental Protection 1998
Glossiphoniidae ABN, New Jersey Department of Environmental Protection 1998
Glossosomatidae ABN, New Jersey Department of Environmental Protection 1998
Glycera REMAP Region 2 1998 1998
Glycera americana REMAP Region 2 1998 1998
Glycera americana REMAP Region 2 1998 1999
Glycera dibranchiata REMAP Region 2 1998 1999
Glycera dibranchiata REMAP Region 2 1998 1999
Glycera dibranchiata REMAP Region 2 1998 1998
Glycera sp. Aqua Survey Inc., Benthic Survey 2005
Glyceridae REMAP Region 2 1998 1998
Glycinde solitaria Tierra Solutions Benthic Survey 1999/2000
Gomphidae ABN, New Jersey Department of Environmental Protection 1998
Goniadidae REMAP Region 2 1998 1998
Gyrinidae ABN, New Jersey Department of Environmental Protection 1998
Haliplidae ABN, New Jersey Department of Environmental Protection 1998
Harmothoe REMAP Region 2 1998 1998
Harmothoe REMAP Region 2 1998 1999
Harmothoe imbricata REMAP Region 2 1998 1998
Harmothoe imbricata REMAP Region 2 1998 1999
Harnischia spp. National Coastal Assessment — Northeast/New Jersey Coast 2000
Haustoriidae REMAP Region 2 1998 1998
Helicopsychidae ABN, New Jersey Department of Environmental Protection 1998
Heptagenidae ABN, New Jersey Department of Environmental Protection 1998
Heptageniidae ABN, New Jersey Department of Environmental Protection 1998
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Sampling

Latin Name Data Group Year
Hesionidae REMAP Region 2 1998 1998
Heteromastus filiformis REMAP Region 2 1998 1998
Heteromastus filiformis REMAP Region 2 1998 1999
Heteromastus filiformis Tierra Solutions Benthic Survey 1999/2000
Heteromysis formosa REMAP Region 2 1998 1998
Hobsonia florida (= Hypaniola grayi) Aqua Survey Inc., Benthic Survey 2005
Hydra sp. Aqua Survey Inc., Benthic Survey 2005
Hydridae ABN, New Jersey Department of Environmental Protection 1998
Hydrobia REMAP Region 2 1998 1998
Hydrobia REMAP Region 2 1998 1999
Hydrobiidae REMAP Region 2 1998 1998
Hydrobiidae REMAP Region 2 1998 1999
Hydrobiidae ABN, New Jersey Department of Environmental Protection 1998
Hydroides REMAP Region 2 1998 1998
Hydroides dianthus REMAP Region 2 1998 1998
Hydrophilidae ABN, New Jersey Department of Environmental Protection 1998
Hydropsychidae ABN, New Jersey Department of Environmental Protection 1998
Hydroptilidae ABN, New Jersey Department of Environmental Protection 1998
Hydrozoa REMAP Region 2 1998 1998
Hydrozoa REMAP Region 2 1998 1999
Hygrobatidae ABN, New Jersey Department of Environmental Protection 1998
Hypereteone heteropoda REMAP Region 2 1998 1998
Hypereteone heteropoda REMAP Region 2 1998 1999
Idotea phosphorea Aqua Survey Inc., Benthic Survey 2005
llyanassa obsoleta REMAP Region 2 1998 1998
llyanassa trivittata REMAP Region 2 1998 1998
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Sampling
Latin Name Data Group Year
llyanassa trivittata REMAP Region 2 1998 1999
llyodrilus templetoni Tierra Solutions Benthic Survey 1999/2000
imm. Tub. with hair chaetae Tierra Solutions Benthic Survey 1999/2000
Isotomidae ABN, New Jersey Department of Environmental Protection 1998
Jassa falcata REMAP Region 2 1998 1998
Laeonereis culveri Tierra Solutions Benthic Survey 1999/2000
Lebertiidae ABN, New Jersey Department of Environmental Protection 1998
Leitoscoloplos REMAP Region 2 1998 1998
Leitoscoloplos REMAP Region 2 1998 1999
Leitoscoloplos acutus REMAP Region 2 1998 1998
Leitoscoloplos acutus REMAP Region 2 1998 1999
Leitoscoloplos fragilis REMAP Region 2 1998 1998
Leitoscoloplos fragilis Tierra Solutions Benthic Survey 1999/2000
Leitoscoloplos robustus REMAP Region 2 1998 1998
Leitoscoloplos robustus REMAP Region 2 1998 1999
Lepidonotus REMAP Region 2 1998 1998
Lepidonotus sublevis REMAP Region 2 1998 1998
Lepidonotus sublevis REMAP Region 2 1998 1999
Lepidostomatidae ABN, New Jersey Department of Environmental Protection 1998
Leptoceridae ABN, New Jersey Department of Environmental Protection 1998
Leptocheirus plumulosus Tierra Solutions Benthic Survey 1999/2000
Leptophlebiidae ABN, New Jersey Department of Environmental Protection 1998
Leucon americanus EMAP Virginian Province 1990
Leucon americanus REMAP Region 2 1998 1999
Leucon americanus REMAP Region 2 1998 1998
Leuctridae ABN, New Jersey Department of Environmental Protection 1998
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Sampling
Latin Name Data Group Year
Libinia dubia REMAP Region 2 1998 1998
Limnephilidae ABN, New Jersey Department of Environmental Protection 1998
Limnodrilus hoffmeisteri National Coastal Assessment — Northeast/New Jersey Coast 2000

Limnodrilus sp. Tierra Solutions Benthic Survey 1999/2000
Limulus polyphemus REMAP Region 2 1998 1998
Lineidae REMAP Region 2 1998 1998
Lineidae REMAP Region 2 1998 1999
Littoridinops tenuipes EMAP Virginian Province 1990
Lumbricidae ABN, New Jersey Department of Environmental Protection 1998
Lumbriculidae ABN, New Jersey Department of Environmental Protection 1998
Lumbriculidae ABN, New Jersey Department of Environmental Protection 1998
Lymnaeidae ABN, New Jersey Department of Environmental Protection 1998
Lyonsia hyalina hyalina REMAP Region 2 1998 1999
Lyonsia hyalina hyalina REMAP Region 2 1998 1998
Lysianassidae REMAP Region 2 1998 1998
Lysianopsis alba REMAP Region 2 1998 1998
Macoma REMAP Region 2 1998 1999
Macoma balthica REMAP Region 2 1998 1999
Macoma balthica REMAP Region 2 1998 1998
Macoma baltica EMAP Virginian Province 1993

Macoma sp. Tierra Solutions Benthic Survey 1999/2000
Mactridae REMAP Region 2 1998 1998
Magelona papillicornis REMAP Region 2 1998 1998
Majidae REMAP Region 2 1998 1998
Maldanidae REMAP Region 2 1998 1998
Manayunkia speciosa Aqua Survey Inc., Benthic Survey 2005
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Sampling

Latin Name Data Group Year
Marenzellaria viridis REMAP Region 2 1998 1998
Marenzelleria (Scolecolepidis) viridis Aqua Survey Inc., Benthic Survey 2005
Marenzelleria viridis National Coastal Assessment — Northeast/New Jersey Coast 2002
Marenzelleria viridis EMAP Virginian Province 1990
Marenzelleria viridis EMAP Virginian Province 1993
Marenzelleria viridis Tierra Solutions Benthic Survey 1999/2000
Mediomastus ambiseta EMAP Virginian Province 1990
Mediomastus ambiseta EMAP Virginian Province 1993
Mediomastus ambiseta REMAP Region 2 1998 1998
Mediomastus ambiseta REMAP Region 2 1998 1999
Mediomastus sp. REMAP Region 2 1998 1998
Mediomastus sp. REMAP Region 2 1998 1999
Melita REMAP Region 2 1998 1998
Melita nitida REMAP Region 2 1998 1998
Melita nitida REMAP Region 2 1998 1999
Melitidae REMAP Region 2 1998 1998
Melitidae REMAP Region 2 1998 1999
Mercenaria mercenaria REMAP Region 2 1998 1998
Mercenaria mercenaria REMAP Region 2 1998 1999
Microdeutopus REMAP Region 2 1998 1998
Microdeutopus REMAP Region 2 1998 1999
Microdeutopus anomalus REMAP Region 2 1998 1998
Microdeutopus gryllotalpa REMAP Region 2 1998 1998
Microphthalmus REMAP Region 2 1998 1998
Microphthalmus REMAP Region 2 1998 1999
Microphthalmus sczelkowii REMAP Region 2 1998 1998
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Sampling
Latin Name Data Group Year
Microphthalmus similis REMAP Region 2 1998 1998
Molannidae ABN, New Jersey Department of Environmental Protection 1998
Monoculodes sp. g REMAP Region 2 1998 1998
Mulinia lateralis Aqua Survey Inc., Benthic Survey 2005
Mulinia lateralis REMAP Region 2 1998 1998
Mulinia lateralis REMAP Region 2 1998 1999
Muricidae REMAP Region 2 1998 1998
Mya REMAP Region 2 1998 1998
Mya arenaria REMAP Region 2 1998 1998
Mya arenaria REMAP Region 2 1998 1999
Mya arenaria Tierra Solutions Benthic Survey 1999/2000
Mysidacea Aqua Survey Inc., Benthic Survey 2005
Mysidacea REMAP Region 2 1998 1998
Mysidae REMAP Region 2 1998 1998
Mysidae REMAP Region 2 1998 1999
Mysidopsis REMAP Region 2 1998 1999
Mytilus edulis REMAP Region 2 1998 1998
Mytilus edulis REMAP Region 2 1998 1999
Naididae Aqua Survey Inc., Benthic Survey 2005
Naididae ABN, New Jersey Department of Environmental Protection 1998
Naididae Tierra Solutions Benthic Survey 1999/2000
Nassarius vibex REMAP Region 2 1998 1998
Naucoridae ABN, New Jersey Department of Environmental Protection 1998
Neanthese sp. Tierra Solutions Benthic Survey 1999/2000
Nematoda EMAP Virginian Province 1990
Nematoda ABN, New Jersey Department of Environmental Protection 1998
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Sampling

Latin Name Data Group Year
Nematonereis hebes REMAP Region 2 1998 1998
Nemouridae ABN, New Jersey Department of Environmental Protection 1998
Neomysis americana REMAP Region 2 1998 1998
Neomysis americana REMAP Region 2 1998 1999
Neomysis americana Tierra Solutions Benthic Survey 1999/2000
Neopanope sayi REMAP Region 2 1998 1998
Nephtyidae REMAP Region 2 1998 1998
Nephtys REMAP Region 2 1998 1998
Nephtys incisa REMAP Region 2 1998 1998
Nephtys picta REMAP Region 2 1998 1998
Nereidae REMAP Region 2 1998 1998
Nereidae REMAP Region 2 1998 1999
Nereis REMAP Region 2 1998 1998
Nereis REMAP Region 2 1998 1999
Nereis acuminata REMAP Region 2 1998 1998
Nereis succinea REMAP Region 2 1998 1998
Nereis succinea REMAP Region 2 1998 1999
Neverita duplicata REMAP Region 2 1998 1998
Notonectidae ABN, New Jersey Department of Environmental Protection 1998
Nucula proxima REMAP Region 2 1998 1998
Nudibranchia REMAP Region 2 1998 1999
Odontoceridae ABN, New Jersey Department of Environmental Protection 1998
Odostomia REMAP Region 2 1998 1998
Odostomia trifida REMAP Region 2 1998 1998
Oligochaeta EMAP Virginian Province 1990
Oligochaeta EMAP Virginian Province 1993
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Sampling

Latin Name Data Group Year
Oligochaeta REMAP Region 2 1998 1998
Oligochaeta REMAP Region 2 1998 1999
Oligoneuriidae ABN, New Jersey Department of Environmental Protection 1998
Oniscidae ABN, New Jersey Department of Environmental Protection 1998
Onuphidae REMAP Region 2 1998 1999
Ophelia sp. Aqua Survey Inc., Benthic Survey 2005
Ophiuroidea REMAP Region 2 1998 1998
Orbinia americana REMAP Region 2 1998 1998
Ostracoda REMAP Region 2 1998 1998
Ovalipes REMAP Region 2 1998 1998
Ovalipes ocellatus REMAP Region 2 1998 1998
Oxyurostylis smithi REMAP Region 2 1998 1999
Oxyurostylis smithi REMAP Region 2 1998 1998
Paguridae REMAP Region 2 1998 1998
Paguridae REMAP Region 2 1998 1999
Paguridae REMAP Region 2 1998 1998
Pagurus REMAP Region 2 1998 1998
Pagurus REMAP Region 2 1998 1999
Pagurus acadianus REMAP Region 2 1998 1998
Pagurus longicarpus REMAP Region 2 1998 1998
Pagurus politus REMAP Region 2 1998 1998
Palaemonetes REMAP Region 2 1998 1998
Palaemonetes pugio REMAP Region 2 1998 1998
Palaemonetes pugio REMAP Region 2 1998 1999
Paludicellidae ABN, New Jersey Department of Environmental Protection 1998
Panopeus herbstii REMAP Region 2 1998 1998
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Sampling

Latin Name Data Group Year
Paracaprella tenuis REMAP Region 2 1998 1999
Paracaprella tenuis REMAP Region 2 1998 1998
Paracaprella tenuis REMAP Region 2 1998 1998
Parametopella cypris REMAP Region 2 1998 1999
Parametopella cypris REMAP Region 2 1998 1998
Paranaitis speciosa REMAP Region 2 1998 1998
Paraonidae REMAP Region 2 1998 1998
Paraonis fulgens REMAP Region 2 1998 1998
Parapionosyllis longicirrata REMAP Region 2 1998 1998
Parasterope pollex REMAP Region 2 1998 1998
Pectinaria gouldii REMAP Region 2 1998 1998
Pectinaria gouldii REMAP Region 2 1998 1999
Pectinaria sp. REMAP Region 2 1998 1998
Pectinidae REMAP Region 2 1998 1998
Peltoperlidae ABN, New Jersey Department of Environmental Protection 1998
Perlidae ABN, New Jersey Department of Environmental Protection 1998
Perlodidae ABN, New Jersey Department of Environmental Protection 1998
Petricola pholadiformis REMAP Region 2 1998 1998
Petricola pholadiformis REMAP Region 2 1998 1999
Pettiboneia duofurca REMAP Region 2 1998 1998
Pherusa REMAP Region 2 1998 1998
Pherusa affinis REMAP Region 2 1998 1998
Philopotamidae ABN, New Jersey Department of Environmental Protection 1998
Philopotamidae ABN, New Jersey Department of Environmental Protection 1998
Phoxocephalidae REMAP Region 2 1998 1998
Phoxocephalus holbolli REMAP Region 2 1998 1998
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Sampling

Latin Name Data Group Year
Phyllodoce arenae REMAP Region 2 1998 1998
Phyllodoce sp. REMAP Region 2 1998 1998
Phyllodocidae REMAP Region 2 1998 1999
Physidae ABN, New Jersey Department of Environmental Protection 1998
Physidae ABN, New Jersey Department of Environmental Protection 1998
Pinnixa REMAP Region 2 1998 1998
Pionosyllis REMAP Region 2 1998 1998
Pisidum sp. Aqua Survey Inc., Benthic Survey 2005
Pitar morrhuanus REMAP Region 2 1998 1998
Placobdella sp. Aqua Survey Inc., Benthic Survey 2005
Plagiostomidae ABN, New Jersey Department of Environmental Protection 1998
Planariidae ABN, New Jersey Department of Environmental Protection 1998
Planorbidae ABN, New Jersey Department of Environmental Protection 1998
Pleuroceridae ABN, New Jersey Department of Environmental Protection 1998
Pleustidae REMAP Region 2 1998 1998
Pleustidae REMAP Region 2 1998 1999
Pleustidae REMAP Region 2 1998 1998
Pleusymtes glaber REMAP Region 2 1998 1999
Pleusymtes glaber REMAP Region 2 1998 1998
Podarke obscura REMAP Region 2 1998 1998
Podarkeopsis levifuscina REMAP Region 2 1998 1998
Podarkeopsis levifuscina REMAP Region 2 1998 1999
Podarkeopsis levifuscina REMAP Region 2 1998 1998
Polycentropodidae ABN, New Jersey Department of Environmental Protection 1998
Polychaeta — unidentified/fragments EMAP Virginian Province 1990
Polycirrus REMAP Region 2 1998 1998
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Sampling
Latin Name Data Group Year
Polycirrus eximius REMAP Region 2 1998 1998
Polydora cornuta REMAP Region 2 1998 1998
Polydora cornuta REMAP Region 2 1998 1999
Polydora sp. Aqua Survey Inc., Benthic Survey 2005
Polygordius REMAP Region 2 1998 1998
Polynoidae REMAP Region 2 1998 1999
Polynoidae REMAP Region 2 1998 1999
Polypedilum illinoense group National Coastal Assessment — Northeast/New Jersey Coast 2000
Polypedilum scalaenum group National Coastal Assessment — Northeast/New Jersey Coast 2000
Polypedilum simulans group National Coastal Assessment — Northeast/New Jersey Coast 2000
Polypedilum spp. National Coastal Assessment — Northeast/New Jersey Coast 2000
Pontogeneia inermis REMAP Region 2 1998 1998
Portunidae REMAP Region 2 1998 1998
Portunidae REMAP Region 2 1998 1999
poss. Enchytraeus sp. Tierra Solutions Benthic Survey 1999/2000
Prionospio sp. REMAP Region 2 1998 1998
Procladius sp. Tierra Solutions Benthic Survey 1999/2000
Protohaustorius wigleyi REMAP Region 2 1998 1998
Psephenidae ABN, New Jersey Department of Environmental Protection 1998
Pseudopolydora REMAP Region 2 1998 1998
Psychoda sp. Tierra Solutions Benthic Survey 1999/2000
Psychomyiidae ABN, New Jersey Department of Environmental Protection 1998
Pteronarcidae ABN, New Jersey Department of Environmental Protection 1998
Pyralidae ABN, New Jersey Department of Environmental Protection 1998
Pyramidella REMAP Region 2 1998 1998
Pyramidellidae REMAP Region 2 1998 1998
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Sampling

Latin Name Data Group Year
Quistadrilus multisetosus Tierra Solutions Benthic Survey 1999/2000
Rhepoxynius hudsoni REMAP Region 2 1998 1998
Rhepoxynius hudsoni REMAP Region 2 1998 1998
Rhithropanopeus hatrrisi EMAP Virginian Province 1993
Rhithropanopeus harrisii REMAP Region 2 1998 1998
Rhithropanopeus harrisii REMAP Region 2 1998 1999
Rhyacophilidae ABN, New Jersey Department of Environmental Protection 1998
Rhynchocoela REMAP Region 2 1998 1998
Rhynchocoela REMAP Region 2 1998 1999
Rictaxis punctostriatus REMAP Region 2 1998 1998
Rictaxis punctostriatus REMAP Region 2 1998 1999
Sabellaria vulgaris REMAP Region 2 1998 1998
Sabellaria vulgaris REMAP Region 2 1998 1999
Sabellariidae REMAP Region 2 1998 1998
Sabellidae REMAP Region 2 1998 1998
Sabellidae REMAP Region 2 1998 1999
Schistomeringos rudolphi REMAP Region 2 1998 1998
Scolelepis REMAP Region 2 1998 1998
Scolelepis squamata REMAP Region 2 1998 1998
Scolelepis texana REMAP Region 2 1998 1998
Scoletoma acicularum REMAP Region 2 1998 1998
Scoloplos sp. Aqua Survey Inc., Benthic Survey 2005
Serpulidae REMAP Region 2 1998 1998
Sialidae ABN, New Jersey Department of Environmental Protection 1998
Siliqua costata REMAP Region 2 1998 1998
Simuliidae ABN, New Jersey Department of Environmental Protection 1998
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Sampling

Latin Name Data Group Year
Siphlonuridae ABN, New Jersey Department of Environmental Protection 1998
Solenidae REMAP Region 2 1998 1998
Sphaeriidae National Coastal Assessment — Northeast/New Jersey Coast 2000
Sphaeriidae Aqua Survey Inc., Benthic Survey 2005
Sphaeriidae ABN, New Jersey Department of Environmental Protection 1998
Sphaerium Aqua Survey Inc., Benthic Survey 2005
Spio REMAP Region 2 1998 1998
Spio filicornis REMAP Region 2 1998 1998
Spio filicornis REMAP Region 2 1998 1999
Spio setosa REMAP Region 2 1998 1999
Spio setosa REMAP Region 2 1998 1998
Spiochaetopterus oculatus REMAP Region 2 1998 1999
Spiochaetopterus oculatus REMAP Region 2 1998 1998
Spionidae REMAP Region 2 1998 1998
Spionidae REMAP Region 2 1998 1999
Spiophanes bombyx REMAP Region 2 1998 1998
Spisula REMAP Region 2 1998 1998
Spisula solidissima REMAP Region 2 1998 1998
Spongillidae ABN, New Jersey Department of Environmental Protection 1998
Stenothoidae REMAP Region 2 1998 1998
Sthenelais boa REMAP Region 2 1998 1998
Streblospio benedicti National Coastal Assessment — Northeast/New Jersey Coast 2002
Streblospio benedicti EMAP Virginian Province 1993
Streblospio benedicti Aqua Survey Inc., Benthic Survey 2005
Streblospio benedicti REMAP Region 2 1998 1998
Streblospio benedicti REMAP Region 2 1998 1999
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Sampling
Latin Name Data Group Year

Streptoblospio benedicti Tierra Solutions Benthic Survey 1999/2000
Streptosyllis arenae REMAP Region 2 1998 1998
Streptosyllis pettiboneae REMAP Region 2 1998 1998
Streptosyllis pettiboneae REMAP Region 2 1998 1999
Syllidae REMAP Region 2 1998 1998
Syllis gracilis REMAP Region 2 1998 1998
Synidotea sp. e REMAP Region 2 1998 1998
Synidotea sp. e REMAP Region 2 1998 1999
Tabanidae ABN, New Jersey Department of Environmental Protection 1998
Taeniopterygidae ABN, New Jersey Department of Environmental Protection 1998
Talitridae ABN, New Jersey Department of Environmental Protection 1998
Tanaissus psammophilus REMAP Region 2 1998 1998
Tectonatica pusilla REMAP Region 2 1998 1998
Tellina REMAP Region 2 1998 1998
Tellina REMAP Region 2 1998 1999
Tellina agilis REMAP Region 2 1998 1998
Tellina agilis REMAP Region 2 1998 1999
Tellinidae REMAP Region 2 1998 1998
Terebellidae REMAP Region 2 1998 1998
Terebellidae REMAP Region 2 1998 1998
Tetrastemmatidae ABN, New Jersey Department of Environmental Protection 1998
Tharyx REMAP Region 2 1998 1998
Tharyx acutus REMAP Region 2 1998 1998
Tharyx acutus REMAP Region 2 1998 1999

Thienemannimyia group Tierra Solutions Benthic Survey 1999/2000
Tipulidae ABN, New Jersey Department of Environmental Protection 1998
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Sampling

Latin Name Data Group Year
Travisia carnea Aqua Survey Inc., Benthic Survey 2005
Travisia parva REMAP Region 2 1998 1998
Tricorythidae ABN, New Jersey Department of Environmental Protection 1998
Tubificidae National Coastal Assessment — Northeast/New Jersey Coast 2000
Tubificidae National Coastal Assessment — Northeast/New Jersey Coast 2002
Tubificidae ABN, New Jersey Department of Environmental Protection 1998
Tubificoides heterochaetus Tierra Solutions Benthic Survey 1999/2000
Tubulanus REMAP Region 2 1998 1999
Tubulanus REMAP Region 2 1998 1998
Turbellaria REMAP Region 2 1998 1998
Turbellaria REMAP Region 2 1998 1999
Turbonilla REMAP Region 2 1998 1998
Turbonilla REMAP Region 2 1998 1998
Turbonilla REMAP Region 2 1998 1998
Turbonilla interrupta REMAP Region 2 1998 1998
Unciola REMAP Region 2 1998 1998
Unciola REMAP Region 2 1998 1999
Unciola dissimilis REMAP Region 2 1998 1998
Unciola irrorata REMAP Region 2 1998 1998
Unciola irrorata REMAP Region 2 1998 1998
Unciola serrata REMAP Region 2 1998 1998
Unciola serrata REMAP Region 2 1998 1999
Urnatellidae ABN, New Jersey Department of Environmental Protection 1998
Urosalpinx cinera REMAP Region 2 1998 1998
Veliidae ABN, New Jersey Department of Environmental Protection 1998
Veneridae REMAP Region 2 1998 1998
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Sampling
Latin Name Data Group Year
Viviparidae ABN, New Jersey Department of Environmental Protection 1998
Xanthidae EMAP Virginian Province 1993
Xanthidae REMAP Region 2 1998 1998
Xanthidae REMAP Region 2 1998 1999
Yoldia limatula REMAP Region 2 1998 1998

Sources: Aqua Survey (2005), NJDEP (2000); Tierra Solutions (2002a); USEPA REMAP (1993b, 1999, 2002c)
ABN — ambient biomonitoring network

EMAP — Environmental Monitoring and Assessment Program

REMAP — Regional Environmental Monitoring and Assessment Program
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Table 11-2. Quality Indicators for Toxicity Tests Based on ASTM and USEPA Protocols

Test Quality Indicators

Minimum control survival of 70%; mean weight of surviving control organisms 0.48 mg ash-free dry weight.

All organisms in a test must be from the same source.

Tests must be started with second- to third-instar larvae.

Test organisms must be cultured and tested at 23°C (+ 1°C).

All test chambers should be identical and should contain the same amount of sediment and overlying water.

Hardness, alkalinity, and ammonia in the overlying water typically should not vary by more than 50% during the test, and
10-day dissolved oxygen should be maintained above 2.5 mg/L in the overlying water.

dcllhdiag‘i;‘:g‘ e The daily mean test temperature must be within 1°C of 23°C. The instantaneous temperature must always be within 3°C of
23°C.

The LC50 for a positive control test should be within the mean LC50 £ 2 standard deviations of the control chart.
Natural physico-chemical characteristics of test sediment collected from the field should be within the tolerance limits of the
test organisms.

e Storage of sediment collected in the field should be < 8 weeks, preferably <14 days.

Storage of sediments for toxicity testing should be at 4 °C

Minimum negative control survival of 80%.

All organisms in a test must be from the same source.

Age of H. azteca at the start of the test must be between 7 to 14 days old.

Test organisms must be cultured and tested at 23°C (£ 1°C).

All test chambers should be identical and should contain the same amount of sediment and overlying water.

Hardness, alkalinity, and ammonia of overlying water typically should not vary by more than 50% during the test, and

28-day dissolved oxygen should be maintained above 2.5 mg/L in the overlying water.

Hyalella azteca | ® The daily mean test temperature must be within + 1°C of 23°C. The instantaneous temperature must always be within

test 1 3°C of 23°C.

e Natural physico-chemical characteristics of test sediment collected from the field should be within the tolerance limits of the
test organisms.

e The LC50 for a positive control test should be within the mean LC50 + 2 standard deviations of the control chart for the lab
conducting the test.

e Storage of sediment collected in the field should be < 8 weeks, preferably < 14 days.

e Storage of sediments for toxicity testing should be at 4 °C.

® Chironomus dilutus is also Chironomus tentans.
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Test Quality Indicators

e Mean mortality in the negative control £ 10%, individual replicate mortality should not exceed 20%.
e All organisms in a test must be from the same source.
e The mean of the daily test temperature must be within £ 1°C of 15°C.
e Test conducted under continuous light.

10-day e Dissolved oxygen, pH, and salinity within the acceptable ranges established by the protocol.

Qtr)r:jri)tzhfecsa; e All test chambers should be identical and should contain the same amount of sediment and overlying water.
[ ]

The LC50 for a positive control test should be within the mean LC50 £ 2 standard deviations of the control chart for the lab

conducting the test.
Storage of sediment collected in the field should be < 8 weeks, preferably < 14 days.
Storage of sediments for toxicity testing should be at 4 °C
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Table 11-3. Quality Indicators for Bioaccumulation Tests Based on ASTM and USEPA Protocols

Test Quality Indicators

¢ Negative-control sediment must be included.

e All organisms in a test must be from the same source.

o Number of L. variegatus in a 4-day toxicity screening test should not be significantly reduced in the test sediment relative to
the control sediment.

e Test organisms should burrow into the sediment. Avoidance of test sediment by L. variegatus may decrease
bioaccumulation.

e Test organisms must be cultured at 23°C (+ 3°C) and tested at 23°C (x 1°C).

ﬁs;‘gg?fc s e The mean of the daily test temperature must be within £ 1°C of 23°C. The instantaneous temperature must always be within
umbriculu

variegatus test:

1 3°C of 23°C.

All test chambers should be identical and should contain the same amount of sediment and overlying water.

Hardness, alkalinity, and ammonia in the overlying water typically should not vary more than 50% during the sediment
exposure, and dissolved oxygen should be maintained above 2.5 mg/L in the overlying water.

Natural physico-chemical characteristics of sediment collected from the field should be within tolerance limits of the test
organisms.

Storage of sediment collected in the field should be < 8 weeks, preferably <14 days.

Storage of sediments for toxicity testing should be at 4 °C.

28-day
Neanthes
virens test

90% survival in negative control.

All organisms in a test must be from the same source.

Daily mean temperature of 12-16°C, within + 2°C of target, with no readings beyond +3°C.

Aeration is provided to all test chambers and the dissolved oxygen is maintained at least 60% saturation.

All test chambers should be identical and should contain the same amount of sediment and overlying water.

Natural physico-chemical characteristics of sediment collected from the field should be within tolerance limits of the test
organisms.

Storage of sediment collected in the field should be < 8 weeks, preferably <14 days.

Storage of sediments for toxicity testing should be at 4 °C:
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Matrix Tissue and Sediment

Analytical Group® PCBs — Congeners

Concentration Level Low

QC Sample
QC Sample and/or Assesses Error for
Data Quality Activity Used to Sampling (S),
Sampling Analytical Indicators Measurement Performance Assess Measurement | Analysis (A) or Both
Procedure® Method/SOP® (DQIs) Criteria Performance (S &A)
a) When detected, the
concentration should be less than
the reporting limit or < 10 times
the highest concentration found in
the batch of samples;
USEPA 1668A/ Accuracy/bias — b) signal to noise ratio should be
M2 contamination > 10 for the extraction standard; Method blank A

c) detection level should be < 4
times the limit of detection;

Tissue: M39, d) recoveries of the extraction

M40, M41°€ standard should be 25%

Sediment: minimum or meet ¢ and d.

Attachment D Signal to noise should be > 2.5:1
for the 1 pg/uL selected PCB
congeners peak to verify absence
of bad injection. To verify

USEPA 1668A/ Accuracy/bias — absence of carryover, there Spiked solvent blank A

M2

contamination

should be no target analyte peak
with signal to noise ratio > 2.5:1
or if above, the response should
be less than 1% of the target
analyte in the batch control spike.
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Matrix

Tissue and Sediment

Analytical Group?®

PCBs — Congeners

Concentration Level Low

Sampling

) Analytical
Procedure

Method/SOP®

Data Quality
Indicators

(DQls)

Measurement Performance
Criteria

QC Sample and/or
Activity Used to
Assess Measurement
Performance

QC Sample
Assesses Error for
Sampling (S),
Analysis (A) or Both
(S&A)

USEPA 1668A/
M2

Tissue: M39,
M40, M41°€

Accuracy/bias —
contamination

a) When detected, the
concentration should be less than
the reporting limit or < 10 times
the highest concentration found in
the batch of samples;

b) signal to noise ratio > 10 for
the extraction standard;

c) detection level < 4 times the
limit of detection;

d) recoveries of the extraction
standard should be 25%
minimum or meet ¢ and d.

Equipment rinsate
blanks®

S&A

Sediment:
Attachment D
(cont.)

USEPA 1668A/
M2

Accuracy/bias,
precision

PD between the relative response
factor of the batch control spike
and the initial calibration should
be < 20% for target species and
< 30% for extraction
standard/cleanup standard; RPD
between the beginning and
ending batch control spike should
be < 10% for target species and
< 20% for extraction
standard/cleanup standard.

Batch control spike

USEPA 1668A/
M2

Accuracy/bias

Percent recovery = 30 — 140%

Extraction standard
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Revision Date: 10/8/09

Matrix Tissue and Sediment
Analytical Group?® PCBs — Congeners
Concentration Level Low
QC Sample
QC Sample and/or Assesses Error for
Data Quality Activity Used to Sampling (S),
Sampling Analytical Indicators Measurement Performance Assess Measurement | Analysis (A) or Both
Procedure® Method/SOP® (DQIs) Criteria Performance (S &A)
PD of certified target analytes
USEPQS%SN Accuracy/bias within 25% of reference values CRM A
when within the ICAL.
Tissue: M39, RPD should be < 20% when
M4Q, M41 USEPA 1668A/ Precision within the cgllbratlon curve and MD S&A
Sediment: M2 the sample is a true laboratory
Attachment D duplicate
(cont.) USEPA 1668A/ s RPD < 50% if both samples are , L e
M2 Precision >5x QL. Field duplicate S&A
USEPA 1668A/ Completeness > 90% Data completeness S&A
M2 check

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 23 for analytical SOPs and tissue sampling.
Benthic invertebrate tissue will not be collected from the field for chemical analysis as part of this QAPP. Tissues in organisms that undergo

sediment toxicity testing in the laboratory will be analyzed.

ICAL — initial calibration

Rinsate blank will be created from the homogenization equipment.
Field duplicates apply to sediments only.

CRM - certified reference material PD — percent difference

QAPP — quality assurance project plan

MD — matrix duplicate
PCB — polychlorinated biphenyl

QC — quality control
QL - quantitation limit

RPD - relative percent difference

RSD - relative standard deviation

SOP - standard operating procedure

USEPA — US Environmental Protection Agency
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Matrix

Tissue and Sediment

Analytical Group?

PCBs — Aroclors

Concentration Level

Low

QC Sample and/or QC Sample Assesses
Activity Used to Assess Error for Sampling
Sampling Analytical Data Quality Measurement Measurement (S), Analysis (A) or
Procedure” Method/SOP® Indicators (DQIs) Performance Criteria Performance Both (S & A)
USEPA SW-846 8082/ Accuracy/bias — Method blank/instrument
M35 contamination No target compound > QL blank A
USEPA SW-846 8082/ Accuracy/bias — Equipment rinsate
M35 contamination No target compound > QL blanks® S&A
USEPA SW-846 8082/ . Compound-specific
. M35 Accuracy/bias (see SOP) LCS A
Tissue: M39, Percent recovery is
C .
e USEPA STl o410 80827 | Accuracylbias, compound-specific MS/MSD S&A
Aﬁa'cmhﬁq”eht 5 P (see SOP), RPD < 50%
USEPA SW-846 8082/ Precision RPD < 50%for target MD S&A
M35 compounds > 5 x QL
USEPA SW-846 8082/ - RPD < 50% for target . ; e
M35 Precision compounds > 5 x QL. Field duplicate S&A
USEPA SW-846 8082/ Completeness > 90% Data completeness S&A
M35 check

sediment toxicity testing in the laboratory will be analyzed.

d

e

LCS — laboratory control sample
MD — matrix duplicate

MS — matrix spike

MSD — matrix spike duplicate

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 23 for analytical SOPs and tissue sampling.
Benthic invertebrate tissue will not be collected from the field for chemical analysis as part of this QAPP. Tissues in organisms that undergo

Rinsate blank will be created from the homogenization equipment.
Field duplicates apply to sediments only.

PCB - polychlorinated biphenyl

QAPP — quality assurance project plan
QC - quality control

QL - quantitation limit

RPD - relative percent difference
SOP - standard operating procedure
USEPA - US Environmental Protection Agency
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Matrix Tissue and Sediment
Analytical Group® PCDDs/PCDFs
Concentration Level Low
QC Sample QC Sample
and/or Activity Assesses Error
Data Quality Used to Assess for Sampling
Sampling Analytical Indicators Measurement (S), Analysis (A)
Procedure® Method/SOP” (DQIs) Measurement Performance Criteria Performance or Both (S& A)
a) No target compound should be detected
above signal to noise ratio > 2.5:1;
b) when detected, the concentration should be
less than the reporting limit or <10 times the
highest concentration found in the batch of
USEPA 16138/ | Accuracy/bias — | S2mples;
M3 contamination c) signal to noise should be > 10:1 for extraction Method blank A
standard (isotopically labeled standard added
before extraction);
d) detection level should be < 4 times limit of
detection;
e) recoveries of the extraction standard should
Tissue: M39, be 40% minimum or meet ¢ and d.
M40° No target analyte peak should have a signal-to-
Sediment: USEPA 1613B/ | Accuracy/bias — | noise ratio > 2.5:1 or if above 2.5:1, the response Spiked solvent A
Attachment D M3 contamination | should be < 1% of the target analyte in the batch blank
control spike.
No target compound should be detected above
.- _ | signal to noise ratio > 2.5:1; when detected, the
USEP,:\A:;I613B/ i?:t:ﬁlrﬁzlt?sn concentration should be less than the reporting Equipment S&A
limit or <10 times the highest concentration rinsate blank®
found in the batch of samples.
PD between the relative response factor of the
batch control spike and the initial calibration
USEPA 1613B/ | Accuracy/bias, | should be <20% for target species and < 30% Batch control A

M3

precision

for extraction standard/cleanup standard; RPD
between the beginning and ending batch control
spike should be < 10% for target species and <

spike
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Matrix Tissue and Sediment
Analytical Group?® PCDDs/PCDFs
Concentration Level Low
QC Sample QC Sample
and/or Activity Assesses Error
Data Quality Used to Assess for Sampling
Sampling Analytical Indicators Measurement (S), Analysis (A)
Procedure” Method/SOP® (DQIs) Measurement Performance Criteria Performance or Both (S&A)
20% for extraction standard/cleanup standard.
A
USEPA 1613B/ s RPD <20% when within the calibration curve and
M3 Precision the sample is a true laboratory duplicate. MD S&A
USEPA 101381 | Precision | RPD <50% if both samples are > 5 x QL. Field duplicate® S&A
Data
USEPQ;MBB/ Completeness | 290% comprI]etel?ess S&A
chec

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 23 for analytical SOPs and tissue sampling.
Benthic invertebrate tissue will not be collected from the field for chemical analysis as part of this QAPP. Tissues in organisms that undergo

sediment toxicity testing in the laboratory will be analyzed.

d

e

CDF - chlorinated dibenzofuran

CRM - certified reference material

ICAL — initial calibration
LCS - laboratory control sample
MD — matrix duplicate

MS — matrix spike

PCDD - polychlorinated dibenzo-p-dioxin
PCDF — polychlorinated dibenzofuran
PD — percent difference

QAPP — quality assurance project plan
QC - quality control

Rinsate blank will be created from the homogenization equipment.
Field duplicates apply to sediments only.
CDD - chlorinated dibenzo-p-dioxin

QL~- quantitation limit

RPD - relative percent difference

RSD - relative standard deviation

SOP - standard operating procedure

USEPA — US Environmental Protection
Agency
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QAPP Worksheet No. 12. Measurement Performance Criteria Table (cont.)

Matrix Tissue and Sediment
Analytical Group? PAHs
Concentration Level Low
QC Sample
QC Sample and/or Assesses Error
Activity Used to Assess for Sampling (S),
Sampling Analytical Data Quality Measurement Measurement Analytical (A) or
Procedure” Method/SOP® Indicators (DQIs) Performance Criteria Performance both (S & A)
CARB 429 Accuracy/bias — Method blank/
Modified/M4 contamination No target compound > EML instrument blank A
CARB 429 Accuracy/bias — . . d
Modified/M4 contamination No target compound > EML Equipment rinsate blank S&A
CARB 429 . o
Modified/M4 Accuracy/bias 50 — 150% LCS A
Tissue: M39, CARB 429 . Recovery within limits set by
M40° Modified/M4 Accuracy/bias CRM manufacturer CRM A
Sediment: CARB 429 Accuracv/bias Compound-specific Pre-extraction internal A
Attachment D Modified/M4 y (see SOP) standards
CARB 429 - RPD < 50% if both samples
Modified/M4 Precision are > 5 x QL MD S&A
CARB 429 - RPD < 50% if both samples . . e
Modified/M4 Precision are > 5 x QL Field duplicate S&A
CARB 429 o
Modified/M4 Completeness = 90% Data completeness check S&A

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 23 for analytical SOPs and tissue sampling.
Benthic invertebrate tissue will not be collected from the field for chemical analysis as part of this QAPP. Tissues in organisms that undergo

sediment toxicity testing in the laboratory will be analyzed.

d

e

EML — estimated mini

mum level

LCS — laboratory control sample

MD — matrix duplicate

Rinsate blank will be created from the homogenization equipment.
Field duplicates apply to sediments only.
CRM - certified reference material

PAH — polycyclic aromatic hydrocarbon
QAPP — quality assurance project plan
QC - quality control

QL - quantitation limit

RPD - relative percent difference
SOP - standard operating procedure
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Matrix Tissue and Sediment
Analytical Group? Alkylated PAHs
Concentration Level Low
QC Sample and/or QC Sample Assesses
Activity Used to Assess Error for Sampling
Sampling Analytical Data Quality Measurement Performance Measurement (S), Analytical (A) or
Procedure” Method/SOP" Indicators (DQIs) Criteria Performance both (S & A)
USEPA SW-846 Accuracy/bias — Method blank/
8270D/M43, M46 contamination No target compound > QL instrument blank A
USEPA SW-846 Accuracy/bias — . . d
8270D/M43. M46 contamination No target compound > QL Equipment rinsate blank S&A
USEPA SW-846 ; - 0
8270D/M43. M46 Accuracy/bias Percent recovery = 50 — 150% LCS A
Tissue: M39, USEPA SW-846 - RPD = 30% for target e
M40° 8270D/M43, M46 Precision compound > 5 x QL MD S&A
Sediment: USEPA SW-846 Accuracy/bias, Percent recovery = 50 — 150%, MS/MSD S&A
Attachment D | 8270D/M43, M46 precision RPD < 30%
USEPA SW-846 Accuracy/bias 50 — 200% of the daily CCV Pre-extraction internal A
8270D/M43, M46 y area for the internal standards standards
USEPA SW-846 - RPD < 50% if both samples are . . e
8270D/M43. M46 Precision >5x QL Field duplicate S&A
USEPA SW-846 o Data completeness
8270D/M43, M46 Completeness 2 90% check S&A

[

toxicity testing in the laboratory will be analyzed.

d

e

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 23 for analytical SOPs and tissue sampling.
Benthic invertebrate tissue will not be collected from the field for chemical analysis as part of this QAPP. Tissues in organisms that undergo sediment

Rinsate blank will be created from the homogenization equipment.
Field duplicates apply to sediments only.

CCV - continuing calibration verification MSD — matrix spike duplicate

CRM - certified reference material
LCS — laboratory control sample

MD — matrix duplicate
MS — matrix spike

PAH — polycyclic aromatic hydrocarbon
QAPP — quality assurance project plan
QC - quality control

QL — quantitation limit

RPD - relative percent difference
SOP - standard operating procedure
USEPA — US Environmental Protection Agency
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Matrix

Tissue and Sediment

Analytical Group?

Organochlorine Pesticides

Concentration Level

Low

QC Sample
QC Sample and/or Assesses Error for
Activity Used to Assess Sampling (S),
Sampling Data Quality Measurement Measurement Analysis (A) or Both
Procedure” Analytical Method/SOP® | Indicators (DQIs) Performance Criteria Performance (S&A)
USEPA 1699 Modified Accuracy/bias —
(NYSDEC HRMS-2)/ YIDIE No target compound > QL Method blank A
M5 M6 M7 contamination
USEPA 1699 Modified Accuracy/bias —
(NYSDEC HRMS-2)/ YIDIE No target compound > QL | Equipment rinsate blanks® S&A
M5, M6, M7 contamination
USEPA 1699 Modified . : -
(NYSDEC HRMS-2)/ Accuracy/bias Compound-specific Ongoing precision and A
M5. M6. M7 (see SOP) recovery sample (or LCS)
USEPA 1699 Modified Recovery within limits set
m%ge: M39, (NYSIVIDSE(I-\J/I GHRMI\/I78-2)/ Accuracy/bias by CRM manufacturer CRM A
Sediment: USEPA 1699 Modified o)
Attachment D |  (NYSDEC HRMS-2)/ Precision RPD = 25% Tboth MD S&A
M5, M6, M7 samples are xQ
U(E\E(ggéggl?lR'\/ll\/cl)gg?/d Accuracv/bias Recovery 10 — 200% per Pre-extraction internal A
M5. M6. M7 Y laboratory SOP standard
USEPA 1699 Modified o)
(NYSDEC HRMS-2)/ Precision RP? <50 /°>'f5b°th|_ Field duplicate® S&A
M5, M6, M7 samples are xQ
USEPA 1699 Modified
(NYSDEC HRMS-2)/ Completeness 2 90% Data completeness check S&A

M5, M6, M7

a
b

c

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 23 for analytical SOPs and tissue sampling.
Benthic invertebrate tissue will not be collected from the field for chemical analysis as part of this QAPP. Tissues in organisms that undergo
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Matrix Tissue and Sediment

Analytical Group?® Organochlorine Pesticides

Concentration Level Low
QC Sample
QC Sample and/or Assesses Error for
Activity Used to Assess Sampling (S),
Sampling Data Quality Measurement Measurement Analysis (A) or Both
Procedure® Analytical Method/SOP® | Indicators (DQIs) Performance Criteria Performance (S&A)

sediment toxicity testing in the laboratory will be analyzed.
Rinsate blank will be created from the homogenization equipment.
Field duplicates apply to sediments only.
CRM - certified reference material

HRMS — high-resolution mass spectrometry
LCS - laboratory control sample

MD — matrix duplicate

e

NYSDEC — New York State Department

of Environmental Conservation
QAPP — quality assurance project plan
QC — quality control

QL - quantitation limit

RPD - relative percent difference
SOP - standard operating procedure
USEPA — US Environmental Protection Agency
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Matrix

Tissue and Sediment

Analytical Group?

Metals (ICP/MS)

Concentration Level Low
QC Sample and/or QC Sample Assesses
Activity Used to Error for Sampling
Sampling Analytical Data Quality Measurement Assess Measurement (S), Analysis (A) or
Procedure” Method/SOP" Indicators (DQIs) Performance Criteria Performance Both (S & A)
USEPA SW-846 6020/ Accuracy/bias —
M8, M9, M10 contamination No target compound > QL Method blank A
USEPA SW-846 6020/ Accuracy/bias — Equipment rinsate
M8, M9, M10 contamination No target compound > QL blanks® S&A
USEPA SW-846 6020/ ; Percent recovery
M8, M9. M10 Accuracy/bias = 75— 125% LCS A
Tissue: M39, | USEPA SW-846 6020/ . Percent recovery
M40° M8, M9, M10 Accuracy/bias = 75— 125% MS S&A
Sediment: USEPA SW-846 6020/ . Percent recovery
Attachment D M8, M9, M10 Accuracy/bias = 70— 130% CRM A
USEPA SW-846 6020/ . o
M8, M9. M10 Precision RPD < 30% MD S&A
USEPA SW-846 6020/ L RPD < 50% if both . . e
M8, M9. M10 Precision samples are > 5 x QL Field duplicate S&A
USEPA SW-846 6020/ Data completeness
M8, M9, M10 Completeness 2 90% check S&A

sediment toxicity testing in the laboratory will be analyzed.

d

e

CRM - certified reference material

ICP/MS — inductively coupled plasma/mass spectrometry

LCS — laboratory control sample
MD — matrix duplicate

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 23 for analytical SOPs and tissue sampling.
Benthic invertebrate tissue will not be collected from the field for chemical analysis as part of this QAPP. Tissues in organisms that undergo

Rinsate blank will be created from the homogenization equipment.
Field duplicates apply to sediments only.

MS — matrix spike

QAPP — quality assurance project plan

QC - quality control
QL - quantitation limit

RPD - relative percent difference
SOP - standard operating procedure
USEPA - US Environmental Protection Agency
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Matrix

Tissue and Sediment

Analytical Group?

Metals (ICP)

Concentration Level Low

QC Sample and/or QC Sample Assesses
Data Quality Activity Used to Assess Error for Sampling
Sampling Analytical Indicators Measurement Measurement (S), Analysis (A) or
Procedure” Method/SOP® (DQIs) Performance Criteria Performance Both (S & A)
USEPA SW-846 6010B/ | Accuracy/bias —
M8, M9, M11 contamination No target compound > QL Method blank A
USEPA SW-846 6010B/ | Accuracy/bias — Equipment rinsate
M8, M9, M11 contamination | 'O target compound > QL blanks® S&A
USEPA SW-846 6010B/ . Percent recovery
M8, M9, M11 Accuracy/bias = 75— 125% LCS A
Tissue: M39, | USEPA SW-846 6010B/ , Percent recovery
M240° M8, M9, M11 Accuracy/bias = 70 — 130% MS S&A
Sediment: USEPA SW-846 6010B/ . Recovery within limits set
Attachment D M8, M9, M11 Accuracy/bias | cpM manufacturer CRM A
USEPA SW-846 6010B/ _,
M8, M9, M11 Precision RPD < 30% MD S&A
USEPA SW-846 6010B/ - RPD < 50% if both : , e
M8, M9, M11 Precision samples are > 5 x QL Field duplicate S&A
USEPA SW-846 6010B/ Data completeness
M8, M9, M11 Completeness 290% check S&A

sediment toxicity testing in the laboratory will be analyzed.

d

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 23 for analytical SOPs and tissue sampling.
Benthic invertebrate tissue will not be collected from the field for chemical analysis as part of this QAPP. Tissues in organisms that undergo

Rinsate blank will be created from the homogenization equipment.

e

CRM - certified reference material
ICP — inductively coupled plasma
LCS - laboratory control sample
MD — matrix duplicate

Field duplicates apply to sediments only.

MS — matrix spike

QAPP - quality assurance project plan
QC - quality control

QL — quantitation limit

RPD - relative percent difference
SOP - standard operating procedure
USEPA - US Environmental Protection Agency
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Matrix

Tissue and Sediment

Analytical Group?

Metals (Selenium)

Concentration Level Low

QC Sample and/or
Activity Used to

QC Sample Assesses
Error for Sampling (S),

Sampling Analytical Data Quality Measurement Assess Measurement Analysis (A) or Both
Procedure” Method/SOP" Indicators (DQIs) Performance Criteria Performance (S&A)
USEPA SW-846 7742/ Accuracy/bias — No target compound
M8, M9, M12 contamination > QL Method blank A
USEPA SW-846 7742/ Accuracy/bias — No target compound Equipment rinsate S&A
M8, M9, M12 contamination > QL blanks®
USEPA SW-846 7742/ ; Percent recovery
M8, M9, M12 Accuracy/bias = 75 — 125%% LCS A
Tissue: M39, USEPA SW-846 7742/ . Percent recovery e
Ma0? M8, M9, M12 Accuracy/bias = 60 — 130% MS S&A
Sediment: USEPA SW-846 7742/ A : Recovery within limits set RM A
Attachment D M8, M9, M12 ceuracy/bias by CRM manufacturer ¢
USEPA SW-846 7742/ L
M8, M9, M12 Precision RPD < 30% MD S&A
USEPA SW-846 7742/ . RPD < 50% if both . C e
M8, M9, M12 Precision samples are > 5 x QL Field duplicate S&A
USEPA SW-846 7742/ o Data completeness
M8, M9, M12 Completeness = 90% check S&A

sediment toxicity testing in the laboratory will be analyzed.

d

e

CRM - certified reference material
LCS — laboratory control sample
MD — matrix duplicate

MS — matrix spike

Rinsate blank will be created from the homogenization equipment.
Field duplicates apply to sediments only.

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 23 for analytical SOPs and tissue sampling.
Benthic invertebrate tissue will not be collected from the field for chemical analysis as part of this QAPP. Tissues in organisms that undergo

QAPP - quality assurance project plan

QC - quality control
QL - quantitation limit

RPD - relative percent difference
SOP - standard operating procedure
USEPA — US Environmental Protection Agency
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Matrix

Tissue and Sediment

Analytical Group?

Total Mercury

Concentration Level | Low

QC Sample and/or QC Sample Assesses
Activity Used to Error for Sampling
Sampling Analytical Data Quality Measurement Performance Assess Measurement (S), Analysis (A) or
Procedure® | Method/SOP® | Indicators (DQIs) Criteria Performance Both (S & A)
Average MB < 2 x MDL and
USEPA 1631/ Accuracy/bias — standard deviation < 0.67 x MDL or Method blank A
M14, M15 contamination < 0.1 x the concentration of project
samples
USEPA 1631/ Accuracy/bias — Equipment rinsate
M14, M15 contamination No target compound > QL blanks® S&A
Tissue: M39, Uf/EZAIJI?M/ Accuracy/bias Percent recovery = 75 -125% CRM A
M40° , M15
Sediment: USEPA 1631/ Accuracy/bias, _ o
Attachment D M14, M15 precision Percent recovery = 70 — 130% MS/MSD S&A
USEPA 1631/ . o
M14, M15 Precision RPD < 30% MD S&A
USEPA 1631/ - RPD < 50% if both samples are . ; e
M14, M15 Precision >5x QL Field duplicate S &A
USEPA 1631/ o Data completeness
M14, M15 Completeness = 90% check S&A

toxicity testing in the laboratory will be analyzed.

d

e

CRM - certified reference material

MB — method blank
MD — matrix duplicate
MDL — method detection limit

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 23 for analytical SOPs and tissue sampling.
Benthic invertebrate tissue will not be collected from the field for chemical analysis as part of this QAPP. Tissues in organisms that undergo sediment

Rinsate blank will be created from the homogenization equipment.
Field duplicates apply to sediments only.

MS — matrix spike

MSD — matrix spike duplicate

QAPP — quality assurance project plan
QC - quality control

QL — quantitation limit
RPD - relative percent difference

SOP - standard operating procedure

USEPA - US Environmental Protection Agency
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Matrix Tissue and Sediment
Analytical Group? Methylmercury
Concentration Level Low
QC Sample and/or QC Sample Assesses
Activity Used to Error for Sampling
Sampling Analytical Data Quality Measurement Performance Assess Measurement (S), Analysis (A) or
Procedure” Method/SOP" Indicators (DQIs) Criteria Performance Both (S & A)
Accuracy/bias — MB < 2 x MDL, standard
USEPA 1630/M16 YIbIE deviation < 2/3 MDL or 1/10 of Method blank A
contamination .
associated samples
USEPA 1630/ Accuracy/bias — Equipment rinsate
M16 contamination No target compound > QL blanks® S&A
Tissue: M39, USEI;/IA,I\QGSO/ Accuracy/bias Percent recovery = 65 — 135% CRM A
M40° .
: ) USEPA 1630/ Accuracy/bias, Percent recovery = 65 — 135%;
Sediment. M16 precision RPD < 35% MS/MSD S&A
Attachment D USEPA 1630/ RPD < 35% 2 x MRL if
.- < 35% or+2 x i
M 16 Precision samples < 5 x MRL MD S&A
USEPA 1630/ - RPD < 50% if both samples are . ; e
M16 Precision >5x QL Field duplicate S&A
USEPA 1630/ o Data completeness
M16 Completeness = 90% check S&A

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 23 for analytical SOPs and tissue sampling.
Benthic invertebrate tissue will not be collected from the field for chemical analysis as part of this QAPP. Tissues in organisms that undergo

sediment toxicity testing in the laboratory will be analyzed.

d

e

CRM - certified reference material

MB — method blank

MD — matrix duplicate
MDL — method detection limit
MRL — method reporting limit

Rinsate blank will be created from the homogenization equipment.
Field duplicates apply to sediments only.

MS — matrix spike

MSD — matrix spike duplicate

QAPP — quality assurance project plan
QC — quality control

QL — quantitation limit

RPD - relative percent difference
SOP - standard operating procedure
USEPA — US Environmental Protection Agency
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Matrix Tissue and Sediment
Analytical Group? SVOCs
Concentration Level | Low

QC Sample and/or

QC Sample Assesses

Data Quality Activity Used to Error for Sampling
Sampling Indicators Measurement Assess Measurement (S), Analytical (A) or
Procedure” | Analytical Method/SOP" (DQIs) Performance Criteria Performance both (S & A)
USEPA SW-846 8270C/ | Accuracylbias — | 'O ta?:gg?n”:npgn“[‘ad; QL Method blank/ A
M17, M18, M19, M20 contamination . instrument blank
contaminants > 5 x QL
USEPA SW-846 8270C/ | Accuracy/bias — No target compound > QL, Equipment rinsate
A no common lab d S&A
M17, M18, M19, M20 contamination . blanks
contaminants > 5 x QL
USEPA SW-846 8270C/ . Compound-specific
M17, M18, M19, M20 | Accuracy/bias (see SOP) LCS A
Tissue: M39, USEPA SW-846 8270C/ | Accuracy/bias, Compound-specific
MAO® M17, M18, M19, M20 precision (see SOP) MS/MSD S&A
Sediment: USEPA SW-846 8270C/ . Percent recovery .
Attachment D R17, R18, R19, R20 Accuracy/bias = 40 — 140% CRM (sediment only) A
USEPA SW-846 8270C/ . Compound-specific
M17, M18, M19, M20 Accuracy/bias (see SOP) Surrogates A
USEPA SW-846 8270C/ Precision Compound-specific MD
M17, M18, M19, M20 (see SOP)
USEPA SW-846 8270C/ - RPD < 50% if both samples . . e
M17, M18, M19, M20 Precision are > 5 x QL Field duplicate S&A
USEPA SW-846 8270C/ Completeness > 90% Data completeness S&A

M17, M18, M19, M20

check

toxicity testing in the laboratory will be analyzed.

CRM - certified reference material

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 23 for analytical SOPs and tissue sampling.
Benthic invertebrate tissue will not be collected from the field for chemical analysis as part of this QAPP. Tissues in organisms that undergo sediment

Rinsate blank will be created from the homogenization equipment.
Field duplicates apply to sediments only.

MSD — matrix spike duplicate

RPD - relative percent difference
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Revision Number: 0
Revision Date: 10/8/09

Matrix

Tissue and Sediment

Analytical Group?® SVOCs

Concentration Level | Low

Sampling
Procedure®

Analytical Method/SOP"

Data Quality
Indicators

(DQIs)

Measurement
Performance Criteria

QC Sample and/or
Activity Used to
Assess Measurement
Performance

QC Sample Assesses
Error for Sampling
(S), Analytical (A) or
both (S & A)

LCS — laboratory control sample
MD — matrix duplicate
MS — matrix spike

QAPP — quality assurance project plan
QC - quality control
QL - quantitation limit

SOP - standard operating procedure
SVOC - semivolatile organic compound
USEPA — US Environmental Protection Agency
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Revision Number: 0
Revision Date: 10/8/09

Matrix Tissue and Sediment
Analytical Group? Butyltins
Concentration Level | Low
QC Sample and/or QC Sample Assesses
Activity Used to Assess Error for Sampling
Sampling Analytical Data Quality Measurement Measurement (S), Analysis (A) or
Procedure” Method/SOP” Indicators (DQIs) Performance Criteria Performance Both (S & A)
Krone et al. (1989)/ Accuracy/bias —
M21, M22 contamination No target compound >QL Method blank A
Krone et al. (1989)/ Accuracy/bias — Equipment rinsate
M21, M22 contamination No target compound >QL blanks® S&A
Krone et al. (1989)/ ; Compound-specific
. M21, M22 Accuracy/bias (see SOP) LCS A
Tissue: M39, Recovery is compound-
M40° Krone et al. (1989)/ |  Accuracy/bias, y - P MS/MSD S8 A
Sediment: M21, M22 precision speciiic
Attachmeﬁt D ’ (see SOP), RPD < 40%
Krone et al. (1989)/ -
M21, M22 Precision RPD < 40% MD S&A
Krone et al. (1989)/ - RPD < 50% if both samples . e
M21, M22 Precision are > 5 x QL Laboratory duplicate S&A
Krone et al. (1989)/ o Data completeness
M21, M22 Completeness 2 90% check S&A

d

e

LCS - laboratory control sample

MD — matrix duplicate

MS — matrix spike

MSD — matrix spike duplicate
QAPP — quality assurance project plan
QC - quality control

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 23 for analytical SOPs and tissue sampling.
Benthic invertebrate tissue will not be collected from the field for chemical analysis as part of this QAPP. Tissues in organisms that undergo
sediment toxicity testing in the laboratory will be analyzed.
Rinsate blank will be created from the homogenization equipment.
Field duplicates apply to sediments only.

QL - quantitation limit

RPD - relative percent difference
SOP - standard operating procedure
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Matrix

Tissue

Analytical Group?

General Chemistry — Lipids

Concentration Level

Low

QC Sample and/or Activity

QC Sample Assesses
Error for Sampling

Sampling Analytical Data Quality Measurement Used to Assess (S), Analysis (A) or
Procedure” Method/SOP® Indicators (DQIs) Performance Criteria Measurement Performance Both (S & A)
Bligh-Dyer/M23 Precision RPD < 20% MD S&A
Bligh-Dyer/M23 Contamination <QL Method blank A
M39, M40 Bligh-Dyer/M23 Accuracy Rgsoc‘:’gl\‘/’l within imits set CRM A
Bligh-Dyer/M23 Completeness > 90% Data completeness check S&A

®  Reference number from QAPP Worksheet No. 23.

sediment toxicity testing in the laboratory will be analyzed.

CRM - certified reference material
MD — matrix duplicate
QAPP — quality assurance project plan

QC — quality control

QL — quantitation limit

RPD - relative percent difference

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.

Benthic invertebrate tissue will not be collected from the field for chemical analysis as part of this QAPP. Tissues in organisms that undergo

SM - standard method
SOP - standard operating procedure
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QAPP Worksheet No. 12. Measurement Performance Criteria Table (cont.)

Matrix Tissue and Sediment

Analytical Group? General Chemistry — Percent Moisture

Concentration Level Not Applicable

QC Sample and/or Activity | QC Sample Assesses
Used to Assess Error for Sampling
Sampling Analytical Data Quality Measurement Measurement (S), Analysis (A) or
Procedure” Method/SOP" Indicators (DQIs) Performance Criteria Performance Both (S & A)
SM2540G . o
Tissue:M39 Modified/M24 Precision RPD < 20% MD A
M40° SM2540G . RPD < 50% if both . . d
Sediment: Modified/M24 Precision samples are > 5 x QL Field duplicate S&A
Attachment D SM2540G o
Modified/M24 Completeness > 90% Data completeness check S&A

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.

Reference number from QAPP Worksheet No. 23 for analytical SOPs and tissue sampling. Reference number from QAPP Worksheet No 21
for sediments sampling.

Benthic invertebrate tissue will not be collected from the field for chemical analysis as part of this QAPP. Tissues in organisms that undergo
sediment toxicity testing in the laboratory will be analyzed.

¢ Field duplicates apply to sediments only.

MD — matrix duplicate QC - quality control

MRL — method reporting limit QL — quantitation limit

PCB — polychlorinated biphenyl RPD - relative percent difference
QAPP — quality assurance project plan SOP - standard operating procedure
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Matrix

Sediment

Analytical Group?

Herbicides

Concentration Level Low

QC Sample
QC Sample and/or Assesses Error for
Activity Used to Assess Sampling (S),
Sampling Data Quality Measurement Measurement Analysis (A) or
Procedure® SOP° Indicators (DQIs) Performance Criteria Performance Both (S & A)
USEPA SW 846 Accuracy/bias —
8151A/M45 contamination No target compound > QL Method blank A
USEPA SW 846 Accuracy/bias — . . d
8151A/M45 contamination No target compound > QL | Equipment rinsate blank S&A
USEPA SW 846 . Percent recovery
8151A/M45 Accuracy/bias Z 30 — 150% LCS A
USEPA SW 846 Accuracy/bias, Percent recovery
3 8151A/M45 precision =30 - 150%, RPD < 30% MS/MSD S&A
USEPA SW 846 -
8151A/M45 Precision RPD <30% MD S&A
USEPA SW 846 L RPD < 50% if both . .
8151A/M45 Precision samples are > 5 x QL Field duplicate S&A
USEPA SW 846 o
8151A/M45 Completeness = 90% Data completeness check S&A

a o o [

LCS — laboratory control sample

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 21.
Reference number from QAPP Worksheet No. 23.
Rinsate blank will be created from the homogenization equipment.

QAPP — quality assurance project plan

SOP - standard operating procedure

MD — matrix duplicate
MS — matrix spike
MSD — matrix spike duplicate

QC - quality control
QL - quantitation limit
RPD - relative percent difference

USEPA — US Environmental Protection Agency
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Matrix

Sediment

Analytical Group?

VOCs

Concentration Level | Low

QC Sample and/or
Activity Used to

QC Sample Assesses
Error for Sampling

Sampling Analytical Data Quality Measurement Performance | Assess Measurement (S), Analytical (A) or
Procedure” Method/SOP° Indicators (DQIs) Criteria Performance both (S & A)
USEPA SW-846 Accuracyl/bias — Ng;;r r?%tncl‘;”gpc‘;‘:]’t‘:r;r%h’tgo Method blank/ A
5035A/8260B/M44 contamination >5x QL instrument blank
. No target compound > QL, no
USEPA SW-846 Accuracy/bias — . .
5035A/8260B/M44 contamination common lag )c(:oC;\Eammants Trip blank S&A
USEPA SW-846 . Compound-specific
s 5035A/8260B/M44 Accuracy/bias (see SOP) LCS A
USEPA SW-846 Accuracy/bias, Compound-specific
5035A/8260B/M44 precision (see SOP) MS/MSD S&A
USEPA SW-846 . Compound-specific
5035A/8260B/M44 Accuracy/bias (see SOP) Surrogates A
USEPA SW-846 . RPD < 50% if both samples . .
5035A/8260B/M44 Precision are > 5 x QL Field duplicate S&A
USEPA SW-846 o Data completeness
5035A/8260B/M44 Completeness 2 90% check S&A

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
®  Reference number from QAPP Worksheet No. 21.
¢ Reference number from QAPP Worksheet No. 23.
LCS - laboratory control sample

MS — matrix spike

MSD — matrix spike duplicate

QAPP — quality assurance project plan

QC - quality control
QL - quantitation limit

VOC - volatile organic carbon
USEPA — US Environmental Protection Agency

RPD - relative percent difference
SOP - standard operating procedure
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Matrix Sediment
Analytical Group? General Chemistry — TOC
Concentration Level Low
QC Sample
QC Sample and/or Assesses Error for
Activity Used to Assess Sampling (S),
Sampling Analytical Data Quality Measurement Measurement Analytical (A) or
Procedure” Method/SOP° Indicators (DQIs) Performance Criteria Performance both (S & A)
Lloyd Kahn/ Accuracy/bias — Method blank/instrument
M25 contamination No target compound > QL blank A
Lloyd Kahn/ . Percent recovery
M25 Accuracy/bias = 75— 125% LCS A
Lloyd Kahn/ Accuracy/bias — . . d
M25 contamination No target compound > QL Equipment rinsate blank S&A
Lloyd Kahn/ . Percent recovery
3 M25 Accuracy/bias =75 _ 125% MS S&A
Hoya Kahn/ Precision RPD < 25% MD S 8A
Lloyd Kahn/ L RPD < 50% if both samples . :
M25 Precision are > 5 x QL Field duplicate S&A
Lloyd Kahn/ o Data completeness
M25 Completeness 290% check S&A

a

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.

®  Reference number from QAPP Worksheet No. 21.
¢ Reference number from QAPP Worksheet No. 23.

d

MD — matrix duplicate
MS — matrix spike

QAPP — quality assurance project plan

QC - quality control

Rinsate blank will be created from the homogenization equipment.
LCS - laboratory control sample

QL — quantitation limit

RPD - relative percent difference
SOP - standard operating procedure

TOC - total organic carbon
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Matrix Sediment
Analytical Group? Grain Size
Concentration Level Not Applicable
QC Sample
QC Sample and/or Assesses Error for
Activity Used to Assess Sampling (S),
Sampling Analytical Data Quality Measurement Measurement Analysis (A) or Both
Procedure” Method/SOP° Indicators (DQIs) Performance Criteria Performance (S&A)
ASTM D422/M26 Precision RPD < 20% MD S&A
3 ASTM D422/M26 Completeness =2 90% Data completeness check S&A
Y
ASTM D422/M26 Precision RPD < 50% if both Field duplicate S&A
samples are > 5 x QL
a

b

Cc

ASTM — American Society for Testing and Materials
MD — matrix duplicate

NA — not applicable

QAPP — quality assurance project plan

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 21.
Reference number from QAPP Worksheet No. 23.

QC - quality control
RPD - relative percent difference
SOP - standard operating procedure
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Matrix Sediment
Analytical Group? General Chemistry — Total Sulfide
Concentration Level Low
QC Sample
QC Sample and/or Assesses Error for
Activity Used to Sampling (S),
Sampling Analytical Data Quality Measurement Assess Measurement | Analysis (A) or Both
Procedure” Method/SOP° Indicators (DQIs) Performance Criteria Performance (S&A)
USEPA SW-846 N No target compounds
9030M/M32 Contamination > QL Method blank A
USEPA SW-846 . Percent recovery
9030M/M32 Accuracy/bias = 51— 125% LCS A
USEPA SW-846 . Percent recovery
X 9030M/M32 Accuracy/bias = 46 — 144% MS S&A
USEPA SW-846 - o
9030M/M32 Precision RPD < 43% MD S &A
USEPA SW-846 - RPD < 50% if both . .
9030M/M32 Precision samples are > 5 x QL Field duplicate S&A
USEPA SW-846 o Data completeness
9030M/M32 Completeness = 90% check S&A

a

®  Reference number from QAPP Worksheet No. 21.

¢ Reference number from QAPP Worksheet No. 23.
LCS - laboratory control sample QAPP — quality assurance project plan QC —
MD — matrix duplicate quality control
MS — matrix spike QL — quantitation limit

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.

RPD - relative percent difference
SOP - standard operating procedure
USEPA — US Environmental Protection Agency
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Matrix

Sediment

Analytical Group?

General Chemistry — Cyanide

Concentration Level Low

QC Sample
QC Sample and/or Assesses Error for
Activity Used to Assess Sampling (S),
Sampling Analytical Data Quality Measurement Measurement Analysis (A) or Both
Procedure” Method/SOP° Indicators (DQIs) | Performance Criteria Performance (S&A)
USEPA SW-846 L No target compounds
9012A/M28, M29 Contamination > QL Method blank A
USEPA SW-846 Accuracy/bias — No target compounds . . d
9012A/M28, M29 contamination >QL Equipment rinsate blank S&A
USEPA SW-846 . Percent recovery
9012A/M28, M29 Accuracy/bias = 85— 115% LCS A
USEPA SW-846 . Percent recovery
3 9012A/M28, M29 Accuracy/bias = 75— 125% MS S&A
USEPA SW-846 . o
9012A/M28, M29 Precision RPD < 20% MD S &A
USEPA SW-846 - RPD < 50% if both . .
9012A/M28, M29 Precision samples are > 5 x QL Field duplicate S&A
USEPA SW-846 Completeness = 90% Data completeness check S&A

9012A/M28, M29

o o o [

Rinsate blank will be created from the homogenization equipment.
LCS - laboratory control sample
MD — matrix duplicate

MS — matrix spike

QAPP — quality assurance project plan

QC - quality control

QL - quantitation limit

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 21.
Reference number from QAPP Worksheet No. 23.

RPD - relative percent difference
SOP - standard operating procedure
USEPA — US Environmental Protection Agency
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Matrix

Sediment

Analytical Group?

General Chemistry — Total Phosphorus

Concentration Level Low

QC Sample
QC Sample and/or Activity Assesses Error for
Used to Assess Sampling (S),

Sampling Data Quality Measurement Measurement Analysis (A) or Both
Procedure” SOP° Indicators (DQIs) Performance Criteria Performance (S&A)

USEPA 365.3 I

Modified/M31 Contamination No target compounds > QL Method blank A

USEPA 365.3 Accuracy/bias — . . d

Modified/M31 contamination No target compounds > QL Equipment rinsate blank S&A

USEPA 365.3 . Percent recovery

Modified/M31 Accuracy/bias = 85— 115% LCS A

USEPA 365.3 . Percent recovery
3 Modified/M31 Accuracy/bias = 75— 125% MS S&A

USEPA 365.3 .

Modified/M31 Precision RPD = 20% MD S &A

USEPA 365.3 . < 50% if both samples . .

Modified/M31 Precision are > 5 x QL Field duplicate S&A

USEPA 365.3 o

Modified/M31 Completeness <90% Data completeness check S&A

o o o [

LCS - laboratory control sample
MD — matrix duplicate

MS — matrix spike
QAPP — quality assurance project plan
QC - quality control

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 21.
Reference number from QAPP Worksheet No. 23.
Rinsate blank will be created from the homogenization equipment.

QL - quantitation limit

RPD - relative percent difference

SOP - standard operating procedure

USEPA — US Environmental Protection Agency
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Matrix Sediment
Analytical Group® General Chemistry — Total Kjeldahl Nitrogen
Concentration Level Low
QC Sample
QC Sample and/or Assesses Error for
Activity Used to Assess Sampling (S),
Sampling Analytical Data Quality Measurement Measurement Analysis (A) or Both
Procedure” Method/SOP° Indicators (DQIs) Performance Criteria Performance (S&A)
ASTM D'\:;g%o—sg-oz/ Contamination No target compounds > QL Method blank A
ASTM D3590-89-02/ Accuracy/b@s - No target compounds > QL Equipment rinsate blank® S&A
M30 contamination
ASTM D3590-89-02/ ; Percent recovery
M30 Accuracy/bias =70 — 108% LCS A
ASTM D3590-89-02/ : Percent recovery
3 M30 Accuracy/bias = 38 — 138% MS S&A
ASTM D'\le53%0—89—02/ Precision RPD < 20% MD S &A
ASTM D3590-89-02/ - < 50% if both samples are . .
M30 Precision >5x QL Field duplicate S&A
ASTM D“?;ISB%O-SQ-OZ/ Completeness <90% Data completeness check S&A

o o o [

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 21.
Reference number from QAPP Worksheet No. 23.

Rinsate blank will be created from the homogenization equipment.
ASTM — American Society for Testing and Materials
LCS - laboratory control sample
MD — matrix duplicate

MS — matrix spike

QAPP — quality assurance project plan

QC - quality control
QL - quantitation limit

RPD - relative percent difference
SOP - standard operating procedure
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Matrix Sediment
Analytical Groupa General Chemistry — AVS/SEM
Concentration Level Low
QC Sample and/or QC Sample Assesses
Activity Used to Error for Sampling
Sampling Data Quality Measurement Performance | Assess Measurement (S), Analysis (A) or
Procedure® SOP° Indicators (DQIs) Criteria Performance Both (S & A)
USEPA 821R91100, Accuracy/bias —
SW-846 contam?lnation No target compound >QL Method blank A
610C/6020/M13
Percent recovery
USEPA 821R91100, _ o .
SW-846 Accuracy/bias ‘f(fm‘pgﬁg Cfsfg;g;(f LCS A
610C/6020/M13 (see SOP for metals)
USEPA 821R91100, Percent recovery
SW-846 Accuracy/bias =66 — 117% for AVS; MS S&A
3 610C/6020/M13 compound-specific (see SOP)
USEPA 821R91100, o .
SW-846 Precision RPD = e for AYS: RPD MD S &A
610C/6020/M13 = oue
USEPA 821R91100, o
SW-846 Precision RPD < 2?6/">'f5bf(’tgl_samp'es Field duplicate S&A
610C/6020/M13
USEPA 821R91100, Data completeness
SW-846 Completeness > 90% chepck S&A
610C/6020/M13

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
®  Reference number from QAPP Worksheet No. 21.
Reference number from QAPP Worksheet No. 23.
QAPP — quality assurance project plan
QC - quality control
QL - quantitation limit
RPD - relative percent difference

AVS — acid volatile sulfide

LCS — laboratory control sample
MD — matrix duplicate

MS — matrix spike

SEM - simultaneously extracted metals
SOP - standard operating procedure
USEPA — US Environmental Protection Agency
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Matrix Sediment
Analytical Group? General Chemistry — Ammonia-N
Concentration Level Low
QC Sample and/or Activity | QC Sample Assesses
Used to Assess Error for Sampling
Sampling Analytical Data Quality Measurement Measurement (S), Analysis (A) or
Procedure” Method/SOP° Indicators (DQIs) Performance Criteria Performance Both (S & A)
USEPA 350.1 o
Modified/M27 Contamination No target compounds > QL Method blank A
USEPA 350.1 . Percent recovery
Modified/M27 Accuracy/bias = 58— 131% LCS A
USEPA 350.1 ; Percent recovery
5 Modified/M27 Accuracylbias = 66-127% MS S&A
USEPA 350.1 . 0
Modified/M27 Precision RPD <32% MD S &A
USEPA 350.1 - RPD < 50% if both samples . .
Modified/M27 Precision are > 5 x QL Field duplicate S&A
USEPA 350.1 o
Modified/M27 Completeness > 90% Data completeness check S&A

a

Reference number from QAPP Worksheet No. 21.

c

LCS - laboratory control sample
MD — matrix duplicate

MS — matrix spike

QAPP — quality assurance project plan

QC - quality control

Reference number from QAPP Worksheet No. 23.

QL — quantitation limit

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.

RPD - relative percent difference
SOP - standard operating procedure
USEPA — US Environmental Protection Agency
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Matrix

Sediment

Analytical Group®

TPH — Extractables

Concentration Level Low

QC Sample and/or

QC Sample Assesses

Data Quality Activity Used to Assess Error for Sampling
Sampling Analytical Indicators Measurement Measurement (S), Analysis (A) or
Procedure® Method/SOP° (DQIs) Performance Criteria Performance Both (S & A)
OQA-QAM-025-02/08/ | Accuracy/bias — No target compound >QL Method blank/ A
M33 contamination (5x MDL) instrument blank
OQA-QAM-025-02/08/ | Accuracy/bias — No target compound >QL . . d
M33 contamination (5 x MDL) Equipment rinsate blanks S&A
OQA-QAM-025-02/08/ . Percent recovery
M33 Accuracy/bias =70 — 120% LCS A
OQA-QAM-025-02/08/ . Percent recovery
X M33 Accuracy/bias = 60 — 120% Surrogates A
OQA-QAM-025-02/08/ Accuracy/bias, Percent recovery
M33 precision = 70 — 130%, RPD < 30 % MS/MSD SE&A
OQA-QAM-025-02/08/ . RPD < 50% if both samples
M33 Precision are > 5 x QL MD A
OQA-QAM-025-02/08/ - RPD < 50% if both samples . .
M33 Precision are > 5 x QL Field duplicate S&A
OQA'QAMA%ZS'OZ/OS/ Completeness >90% Data completeness check S&A

o o o o

LCS - laboratory control sample
MD — matrix duplicate

MDL — method detection limit
MS — matrix spike

MSD — matrix spike duplicate

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
Reference number from QAPP Worksheet No. 21.
Reference number from QAPP Worksheet No. 23.
Rinsate blank will be created from the homogenization equipment.

OQA - Office of Quality Assurance
QAM — quality assurance manual
QAPP — quality assurance project plan
QC - quality control

QL — quantitation limit

RPD - relative percent difference
SOP - standard operating procedure
TPH — total petroleum hydrocarbons
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Matrix

Sediment

Analytical Group®

TPH — Purgeables

Concentration Level Low

QC Sample and/or
Activity Used to

QC Sample Assesses

Data Quality Assess Error for Sampling
Sampling Indicators Measurement Measurement (S), Analysis (A) or
Procedure® Analytical Method/SOP° (DQls) Performance Criteria Performance Both (S & A)
USEPA SW-846 8015B . Method
Modified and Maine Method /_\ccc?r?tr:r?i/rﬁzlt?jn_ No targe>t 8?_mpound blank/instrument S&A
4.2.17/M34 blank/trip blank
USEPA SW-846 8015B Percent recove
Modified. and Maine Method Accuracy/bias _ o Y LCS A
4.2.17/M34 =70-120%
USEPA SW-846 8015B Percent recove
Modified and Maine Method Accuracy/bias _ o Y Surrogates A
5 4.2.17/M34 =70-130%
USEPA SW-846 80158 Accuracy/bias Percent recove
Modified and Maine Method oy ’ _ o Yy o MS/MSD S&A
4.2 17/M34 precision =80 - 120%, RPD = 30%
USEPA SW-846 8015B o
Modified and Maine Method Precision RP[? =50 A’>'f5b°th|_ Field duplicate S&A
4.217/M34 samples are > 5 x Q
USEPA SW-846 8015B Data completeness
Modified and Maine Method Completeness 2 90% P S&A

4.2.17/M34

check

a

Reference number from QAPP Worksheet No. 21.
¢ Reference number from QAPP Worksheet No. 23.
LCS - laboratory control sample
MS — matrix spike
MSD — matrix spike duplicate
QAPP — quality assurance project plan

Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.

QC - quality control

QL - quantitation limit

RPD - relative percent difference
SOP - standard operating procedure

TPH — total petroleum hydrocarbons
USEPA — US Environmental Protection Agency
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Matrix

Sediment

Analytical Group®

TPH — Alkanes

Concentration Level Low

QC Sample and/or QC Sample Assesses
Data Quality Activity Used to Error for Sampling
Sampling Analytical Indicators Measurement Performance Assess Measurement (S), Analysis (A) or
Procedure® Method/SOP° (DQls) Criteria Performance Both (S & A)
No target compound >QL
USEPA SW-846 Accuracy/bias — (5 x MDL) or > 10% of any Method blank/ A
8015D/M46, M47, M48 contamination sample result for the same instrument blank
compound
No target compound >QL
USEPA SW-846 Accuracy/bias — (5 x MDL) or > 10% of any Equipment rinsate S&A
8015D/M46, M47, M48 contamination sample result for the same blanks®
compound
USEPA SW-846 . -
\ 8015D/M46, M47, M48 Accuracy/bias Percent recovery = 50 — 130% LCS A
USEPA SW-846 . _
8015D/M46, M47, M48 Accuracy/bias Percent recovery = 50 — 130% Surrogates A
USEPA SW-846 Accuracy/bias, Percent recovery = 50 — 150%,
8015D/M46, M47, M48 precision RPD < 30% MS/MSD S&A
USEPA SW-846 Precision RPD < 30% if both samples are MD A
8015D/M46, M47, M48 >5x QL
USEPA SW-846 - RPD < 50% if both samples are . .
8015D/M46, M47, M48 Precision >5x QL Field duplicate S&A
USEPA SW-846 o Data completeness
8015D/M46, M47, Mag | Completeness = 90% check S&A
@ Refer to QAPP Worksheet No. 15 for a complete list of analytes for each analytical group.
®  Reference number from QAPP Worksheet No. 21.
¢ Reference number from QAPP Worksheet No. 23.
d

LCS — laboratory control sample

MD — matrix duplicate
MDL — method detection limit
MS — matrix spike

Rinsate blank will be created from the homogenization equipment.

MSD — matrix spike duplicate
QAPP - quality assurance project plan

QC - quality control
QL - quantitation limit

RPD - relative percent difference

SOP - standard operating procedure

TPH — total petroleum hydrocarbons

USEPA - US Environmental Protection Agency
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Secondary Data

Data Source

(originating organization, report title

and date)

Data Generator(s)
(originating organization, data types, data
generation/collection dates)

How Data Will Be Used

Limitations on Data Use

Benthic community
data

Taxonomic Identification of benthic
invertebrates in the LPR in support
of the LPRRP, Aqua Survey for
NJDOT/OMR. September 2005

Aqua Survey (2005) Taxonomic
identification of benthic invertebrates
from sediment collected in the lower
17.4 miles of the LPR in support of
the LPRRP. June/July 2005

USEPA EMAP within the National

Coastal Assessment —
Northeast/New Jersey Coast,
available online at

http://www.epa.gov/emap/nca/html/

about.html).

USEPA and EMAP. Taxonomic

identification and biomass of benthic
invertebrates from numerous stations
along New Jersey coast. 2000, 2002.

RI ESP Benthic Invertebrate
Community Survey, Tierra
Solutions (2002a).

Tierra Solutions. Evaluation of
structure and composition of benthic
invertebrate community in LPRSA,
and comparison to Mullica River
(reference area). Fall 1999 and
spring 2000.

NJDEP (2007) ambient
biomonitoring network

NJDEP. Taxonomic identification of
benthic invertebrates from one station
in LPRSA (at Dundee Dam) and six
stations in tributaries to the Passaic
River (e.g., Second River, Third
River, and Saddle River). 2006.

The benthic community
data will be incorporated
into the data collected in
the current sampling
effort to increase the
understanding of the
benthic community in the
LPRSA.

Identification was
performed on a subsampled
of approximately 100
organisms.

Benthic community data is
limited to three stations in
the LPRSA and one station
in Newark Bay near the
mouth of the Passaic River.
These data were available
on the USEPA EMAP
Website; however, an
associated report outlining
study methods was not
identified.

Tierra Solutions benthic
community survey in the
LPRSA is limited to
approximately RM 1 to
RM 7.

NJDEP assemblage data
for the LPRSA is limited to
one station in LPRSA and
six stations in three
tributaries.

Identification was
performed on a subsampled
of approximately 100
organisms (all organisms
selected for identification
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Secondary Data

Data Source

(originating organization, report title

and date)

Data Generator(s)
(originating organization, data types, data
generation/collection dates)

How Data Will Be Used

Limitations on Data Use

Benthic community
data (cont.)

NJDEP (2000) ambient
biomonitoring network

NJDEP. Taxonomic identification of
benthic invertebrates from one station
in LPRSA (at Dundee Dam) and six
stations in tributaries to the Passaic
River (e.g., Second River, Third
River, and Saddle River). 1998.

NJDEP (1994) ambient
biomonitoring network

NJDEP. Taxonomic identification of
benthic invertebrates from one station
in LPRSA (at Dundee Dam) and six
stations in tributaries to the Passaic
River (e.g., Second River, Third
River, and Saddle River). 1993.

USEPA REMAP, Region 2, within

National Coastal Assessment
available online at

http://www.epa.gov/emap/nca/html/

abouthtml)

USEPA and REMAP, Region 2.
Taxonomic identification and biomass
of benthic invertebrates from
numerous stations in Region 2. 1998,
1999.

were > or = 2 mm in size).

NJDEP assemblage data
for the LPRSA is limited to
one station in LPRSA and
six stations in three
tributaries.

Identification was
performed on a subsampled
of approximately 100
organisms.

NJDEP assemblage data
for the LPRSA is limited to
one station in LPRSA and
six stations in three
tributaries.

Identification was
performed on a subsampled
of approximately 100
organisms.

Benthic community data is
limited to one station in
LPRSA and one station in
Newark Bay near the mouth
of the river.

These data were available
on the USEPA REMAP
website, however an
associated report outlining
study methods was not
identified.
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Secondary Data

Data Source
(originating organization, report title
and date)

Data Generator(s)
(originating organization, data types, data
generation/collection dates)

How Data Will Be Used

Limitations on Data Use

Benthic community
data (cont.)

Northeast Fisheries Science Center
(2005). Benthic Macrofauna and
Associated Hydrographic
Observations Collected in Newark
Bay, New Jersey, between June
1993 and March 1994

Northeast Fisheries Science Center
(Stehlik et al. 2005). Taxonomic
identification of benthic invertebrates
from numerous stations in Newark
Bay 1993, 1994.

USEPA EMAP within the National
Coastal Assessment —
Northeast/New Jersey Coast,
available online at
http://www.epa.gov/emap/nca/html/
about.html).

USEPA and EMAP. Taxonomic
identification and biomass of benthic
invertebrates from numerous stations
in Virginian Province. 1990, 1993

Benthic community data is
limited to two stations in
Newark Bay near the mouth
of the river.

Benthic community data is
limited to two stations in the
LPRSA.

These data were available
on the USEPA EMAP
Website; however, an
associated report outlining
study methods was not
identified.
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Secondary Data

Data Source
(originating organization, report title
and date)

Data Generator(s)

(originating organization, data types, data

generation/collection dates)

How Data Will Be Used

Limitations on Data Use

Toxicity test data

USEPA EMAP within the National
Coastal Assessment —
Northeast/New Jersey Coast,
available online at
http://www.epa.gov/emap/nca/html/
about.html). 2000, 2002

USEPA and EMAP. Sediment toxicity
tests using amphipod, Ampelisca
abdita. 2000, 2002

Phase 1 Toxicity Identification
Evaluation, Tierra Solutions (Tierra
Solutions 2002b; Kay et al. 2008)

Tierra Solutions. Investigation of
sediment toxicity to benthic
invertebrates in the LPRSA.
Sediment and porewater toxicity tests
using amphipod, Ampelisca abdita.
July 2000.

Sediment Quality Triad Analysis,
Tierra Solutions (lannuzzi et al.
2008)

Tierra Solutions. Investigation of
sediment toxicity to benthic
invertebrates in the LPRSA.
Sediment toxicity tests using
amphipod, Ampelisca abdita and
polychaete, Neanthes
arenaceodentata. 1999

USEPA REMAP, Region 2, within
National Coastal Assessment
available online at
http://www.epa.gov/emap/nca/html/
about.html)

USEPA and REMAP, Region 2.
Sediment toxicity tests using
amphipod, Ampelisca abdita.1998

The toxicity data will be
incorporated into the data
collected in the current
sampling effort to
increase the
understanding of adverse
effects to benthic
invertebrate associated
with exposure to
sediments in the LPRSA.

Toxicity testing data with
Ampelisca abdita at three
stations in the LPRSA and
one station in Newark Bay
near the mouth of the river

These data were available
on the USEPA EMAP
Website; however, an
associated report outlining
study methods was not
identified.

Toxicity testing was
performed at 5Slocations in
the lower reach of the
LPRSA (approximately RM
1to RM 7).

Toxicity testing was
performed at 12 locations in
the lower reach of the
LPRSA (approximately RM
1to RM 7).

Toxicity testing data with
Ampelisca abdita is limited
to one station in LPRSA
and one station in Newark
Bay near the mouth of the
river.
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Secondary Data

Data Source
(originating organization, report title
and date)

Data Generator(s)

(originating organization, data types, data

generation/collection dates)

How Data Will Be Used

Limitations on Data Use

Toxicity test data
(cont.)

USEPA EMAP within the National
Coastal Assessment —
Northeast/New Jersey Coast,
available online at
http://www.epa.gov/emap/nca/html/
about.html).

USEPA and EMAP, Virginian
Province Coast. Sediment toxicity
tests using amphipod, Ampelisca
abdita. 1990, 1993

Toxicity testing data with
Ampelisca abdita is limited
to two stations in the
LPRSA

Tissue-residue/
bioaccumulation
data

USEPA EMAP within the National
Coastal Assessment —
Northeast/New Jersey Coast,
available online at
http://www.epa.gov/emap/nca/html/
about.html).

USEPA and EMAP. Crab and lobster
tissue data. 2000, 2002

CARP. Available online at
(http://www.carpweb.org/main.html)

CARP. Invertebrate tissue data
collection from 1999 to 2004.

The tissue residue data
will be incorporated into
the data collected in the
current sampling effort to
increase the
understanding of
bioaccumulation in
benthic invertebrate
exposed to sediments in
the LPRSA.

Crab tissue chemistry data
available at two stations in
the LPRSA and one station
in Newark Bay near the
mouth of the Passaic River.
Samples were only
analyzed for PAHs, PCB
Aroclors, one PCB
congener, metals, and
pesticides

CARP only collected
invertebrate tissue for four
species (i.e., blue crab,
opossum shrimp, ribbed
mussel and seven spine
bay shrimp) at RM 2.6 in
the LPRSA. Samples were
only analyzed for
PCDDs/PCDFs, PAHs,
PCBs (Aroclors and
congeners), metals, and
pesticides.
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Secondary Data

Data Source
(originating organization, report title
and date)

Data Generator(s)

(originating organization, data types, data

generation/collection dates)

How Data Will Be Used

Limitations on Data Use

Tissue-residue/
bioaccumulation
data (cont.)

Tierra Solutions. Passaic River
Study Area ESP Biota Sampling
Program, 1999- 2001. (PREmis
project database created January
21, 2006)

Tierra Solutions. Passaic River Study

Area ESP Biota Sampling Program.
Data were collected in autumn 1999,
spring 2000, and late summer 2001.

PREmis database (created
January 21, 2006; available online
at http://ourpassaic.org )

NYSDEC, fish and invertebrate
tissue, 1993 (data queried from
PREmis database)

Tierra Solutions, Inc., Passaic 1995
Biological Sampling Program (data
queried from PREmis database)

Caged bivalve study, Tierra
Solutions (2003).

Tierra Solutions. Caged bivalve
(Geukensia demissus) study in

LPRSA, and in reference areas.
Summer and fall 1999.

Tierra Solutions Biota
Sampling Program
collected blue crabs only
fromRM 1to RM 7.
Samples were analyzed for
PCDDs/PCDFs, PAHSs,
PCBs (Aroclors and
congeners), metals,
SVOCs, herbicides, and
pesticides.

Limited to blue crab at one
location near the mouth of
the LPR (RM 0.1). Sample
was analyzed for PCDDs/
PCDFs, PCBs (Aroclors),
metals, and pesticides.

Limited to blue crab at
locations in the estuarine
zone only (RM 1.1 to RM
4.5). Samples were
analyzed for PCDDs/
PCDFs, PAHs, PCBs
(Aroclors and congeners),
metals, SVOCs, TPH, and
pesticides.

28-day caged bivalve study
at 15 station in LPRSA
approximately RM 1 to
RM7. Samples were
analyzed for PCDDs/
PCDFs, PAHs, PCBs
(Aroclors and congeners),
metals, SVOCs, herbicides,
and pesticides.
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Secondary Data

Data Source
(originating organization, report title
and date)

Data Generator(s)
(originating organization, data types, data
generation/collection dates)

How Data Will Be Used

Limitations on Data Use

Tissue-residue/
bioaccumulation
data (cont.)

NJDEP, PCBs, chlordane, and
DDTs in selected fish and shellfish
from New Jersey waters, 1986 —
1987: results from New Jersey’s
Toxics in Biota Monitoring Program
(NJDEP 1990); NJDEP, PCBs,
chlordane, and DDTs in selected
fish and shellfish from New Jersey
waters, 1988 — 1991: Results from
New Jersey’s Toxics in Biota
Monitoring Program (NJDEP 1993);
NJDEP, A study of 2, 3, 7, 8-
tetrachlorodibenzo-p-dioxin
contamination in select finfish,
crustaceans and sediments of New
Jersey waterways (Belton et al.
1985); Final report: routine
monitoring program for toxics in
fish (Horwitz et al. 2005); 2004
monitoring program for chemical
contaminants in fish from the State
of New Jersey: second year of
routine monitoring program, final
report. No. 06-04F (Horwitz et al.
2006); NJDEP 2004 Routine
Monitoring Program for Toxics in
Fish: Year 2 — Estuarine and
Marine Waters (crab data),
available online at
(http://www.state.nj.us/dep/dsr/200
4data.htm).

NJDEP, fish and crab tissue data.
Data were collected from 1986 to
2004.

NJDEP collected tissue for
blue crab at limited
locations in the LPRSA
(Newark Bay and Monroe
Street Bridge [RM 16]).
Detection limits not known.
No sample coordinates.
Unknown if data was
validated. Samples were
analyzed for PCDDs/
PCDFs, PCBs (Aroclors
and congeners), and
pesticides.
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Secondary Data

Data Source
(originating organization, report title
and date)

Data Generator(s)

(originating organization, data types, data

generation/collection dates)

How Data Will Be Used

Limitations on Data Use

Sediment image
profile survey

Sediment Profile Imaging (SPI)
survey of the LPR, Germano &
Associates (2005)

Germano & Associates. Sediment
Profile Imaging (SPI) survey of
Sediment and Benthic Habitat
Characteristics of the lower 16 river
miles of the LPR. July 2005.

The SPI data will be used
to identify areas with fine-
grained and coarse-
grained sediments.

None

Predicted tide
tables

NOAA online tide data available at
(http://tidesandcurrents.noaa.gov/ti

des09/)

NOAA, tide predictions, 2009

Tide predictions will be
used to determine when
stations can be accessed
by boat.

Raw tidal elevation data
obtained from the NOAA
website have not been
subjected to the National
Ocean Service's QC or QA
procedures and do not
meet the criteria and
standards of official
National Ocean Service
data. They are released for
limited public use as
preliminary data to be used
only with appropriate
caution.

Sediment texture
maps

Malcolm Pirnie. 2006.

LPRRP. Draft geochemical
evaluation (step 2). Prepared for
USEPA Region 2 and USACE.
Malcolm Pirnie, Inc., White Plains,
NY (Malcolm Pirnie 2006).

Aqua Survey. Vector digital data,
April 21, 2005 to June 16, 2005, as
cited in Malcolm Pirnie (2006)

Sediment texture maps
will be used to identify
areas with fine-grained
and coarse-grained
sediments.

Side scan sonar survey
data is limited to general
grain size characterization.
Sediment texture map
coverage ends at

~RM 16.1.

Bathymetry maps

Malcolm Pirnie. 2006.

LPRRP. Draft geochemical
evaluation (step 2). Prepared for
USEPA Region 2 and USACE.
Malcolm Pirnie, Inc., White Plains,
NY (Malcolm Pirnie 2006).

Aqua Survey. Vector digital data,
April 21, 2005, to June 16, 2005, as
cited in Malcolm Pirnie (2006)

Bathymetry maps will be
used to help identify
areas with fine-grained
and coarse-grained
sediments.

Multi-beam bathymetric
data may be incomplete in
places at shoreline and
near structures.
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QAPP Worksheet No. 14. Summary of Project Tasks

Project Area: LPRSA

Sampling Tasks:

Sediment Collection for SQT (Benthic Community, Sediment Chemistry, and Sediment Toxicity):

Sampling locations will be distributed throughout the LPRSA for the SQT as described on Worksheet No. 11.
Locations within a given segment will be selected to represent shallow nearshore areas (- 2 ft MLW and shallower)
and subtidal areas (deeper than - 2 ft MLW), and fine (= 60% fines)- and coarse (< 60% fines)-grained sediment
within these depth zones to the degree that these habitat features are present in a river mile segment. Twenty—seven
sediment samples in the nearshore areas were co-located with mummichog and darter/killifish sampling locations'® to
support the fish tissue-residue line of evidence and the wildlife assessment in the ERA. The sediment sampling at
these stations will be coordinated with the fish tissue effort. Twenty SQT sampling locations were co-located with the
bioaccumulation test locations and the remaining 51 SQT station locations were placed randomly within the four
habitat types described above. Sampling design and locations are further described on Worksheet No. 11 and No. 18
and presented on Figure 1.

At each of the 97 selected locations between RM 0 and RM 16, a minimum of four replicates (0.2 m ) will be collected
within a radius of 10 m and the biological active zone (0-15 cm) will be sampled for SQT analyses. A 0.1 m? por’uon
from the center of each grab will be allocated to benthic community analysis at the estuarine stations and a 0.5 m?
portion will be allocated to benthic community analysis at the freshwater stations. The remaining sediment (0-15 cm)
will be homogenized and then apportioned into appropriate containers for toxicity tests and chemistry analysis. A
minimum of 8 L (2 gallons) and 5.7 L (1.5 gallons) per sample is needed for the toxicity tests and chemistry analysis,
respectively. Additional grabs will be collected if the first four grabs provide insufficient sediment to meet the toxicity
and chemistry requirements. The four benthic community allocations will be kept separate to provide 4 replicates per
location. The estuarine benthic community samples will be collected from a 0.1- -m? area and sieved in the field
laboratory using a 1.0-mm sieve, and the freshwater benthic community samples will be collected from a 0.5- -m? area
and sieved through a 0.5-mm sieve. The remaining contents will be transferred into appropriate containers and
preserved with buffered formalin (final concentration about 10%).

Up to five additional locations may be sampled by hand above RM 16. The sampling of these locations will depend
on access agreement, safety of the field crew, and accessibility of sediment locations. If sampling is possible, the
stations will be recorded using a hand-held GPS (see Attachment B). The sediment will be collected by a hand-held
grab sampler (e.g., Ponar) or, if necessary, by scooping sediment from a depth of 15 cm with a dedicated, clean,

'% Co-located nearshore sediments will be co-located with mummichog, darter/killifish, and decapods, as appropriate, based on species caught
during the fish/decapod sampling effort. A field modification will be prepared, if necessary, once the fish/decapod tissue collection effort is
completed documenting the specific locations to be co-located with sediment sampling.
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QAPP Worksheet No. 14. Summary of Project Tasks (cont.)

large stainless steel serving spoon. The sediment will be placed into a pre-cleaned stainless steel bowl and
homogenized as described in Attachment D. Any large non-sediment items such as rocks, shells, wood chips, or
organisms (e.g., clams) will be removed (i.e., scraped off any surface) prior to homogenization. Homogenized
sediment will then be split into the appropriate sample containers as described in Attachment E.

Sediment Collection for Bioaccumulation Testing:

For the bioaccumulation testing, it is expected that sufficient sediment will be collected at 20 of the SQT stations.
Further details on selection process for the bioaccumulation stations are presented in Attachment J. At each location
a minimum of 4 power grab replicates (0.2 m?) will be collected, if feasible, within a radius of 10 m. A total of 64.3 L
(17 gallons) and 30 L (8 gallons) will be collected at the freshwater and estuarine stations, respectively, based on a
tissue requirement of 115 g (pre-homogenization) and the following sediment volumes:

e Neanthes virens 30 L of estuarine surface sediment per sample

Sampling Tasks (cont.): | The sediment volume for the bioaccumulation test with Lumbriculus variegatus depends on the TOC contents of the
sample. The protocol for the Lumbriculus bioaccumulation test requires 50:1 ratio between TOC in sediment and dry
weight of worms in each replicate. Based on the tissue mass requirement of 115 g (pre-homogenization) and an
average TOC of 6% in the LPRSA (based on preliminary LRC surface sediment data) 64.3 L (17 gallons) of surface
sediments will be collected at each freshwater station for the Lumbriculus test. At stations with lower TOC this
bioaccumulation test may produce less than 115 g (pre-homogenization) of tissue because according to protocol
(ASTM 2007a), the ratio between tissue dry weight to TOC is 1:50.

Sediment Collection for Human Health Exposure:

In addition to the SQT locations described above, sediment will be collected from up to 14 additional locations will
also be sampled for sediment chemistry only. Nine of these samples have targeted locations at certain shallow
nearshore locations for the HHRA (“Human Exposure Locations” presented on Figure 1) and up to five additional
“floater” locations of potential human exposure interest may be identified while in the field (e.g., boat clubs, docks,
and other locations of human activity such as fishing that are not currently identified for sampling).
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Analysis Tasks:

At each sampling location, coordinates and water depth will be recorded.

Following collection, the sediment samples will be homogenized in the field laboratory and the sediment samples will
be shipped to the analytical laboratory for chemical analysis and to the toxicity testing laboratory for toxicity or
bioaccumulation testing. The benthic community samples will be shipped to the taxonomy laboratory.

Tissue samples derived from the bioaccumulation tests and sediment samples will be analyzed for the chemicals
listed in Worksheet No. 10.

The benthic community samples will be identified to lowest practical taxonomic level and in concordance with the
taxonomic level from other surveys in New Jersey (Worksheet No. 11, Table 11-1) following the rapid bioassessment
protocols (Barbour et al. 1999).

The toxicity tests will be conducted according to USEPA and ASTM protocols (ASTM 2004, 2007b; USEPA 2000b)
(quality indicators are presented in Table 11-2). The Hyalella test will be conducted on both freshwater and estuarine
sediment samples. The interstitial salinity in each sediment sample will be measured in the laboratory upon receipt.
Samples with interstitial salinity of 0 to 5 ppt will be tested at overlying-water salinity of O ppt (i.e., freshwater at 100
ppm of water hardness) using Hyalella azteca acclimated to freshwater. Samples with interstitial salinity >5 ppt will be
tested at overlying-water salinity of 10 ppt using Hyalella azteca acclimated to water with a salinity of 10 ppt. For
further details, including the three toxicity test SOPs, see Attachment M.

The bioaccumulation test will be conducted according to USEPA and ASTM protocols (ASTM 2007a; ODEQ 1999;
USEPA and USACE 1998; USEPA 1993, 2000b) (quality indicators are presented in Table 11-3). The four
bioaccumulation test SOPs are included in Attachment M.

QC Tasks:

All field notes and forms completed during the field sampling task will be checked daily by the Field Coordinator (FC).
The FC will also communicate daily with the Task QA/QC Manager to confirm PQOs are being met.

Electronic sampling equipment (e.g., GPS units) will be calibrated, maintained, tested and inspected according to
manufacturers’ specifications as necessary to ensure they are functioning properly (refer to Worksheet No. 22).

The analytical laboratories will follow QC procedures outlined in this QAPP (see Worksheet Nos. 19, 24, and 25),
their SOPs for the analytical methods being conducted (see Worksheet No. 23), and their quality management plan.

Chemical data will be validated according to procedures outlined in this QAPP (see Worksheet Nos. 35 and 36).

The biological laboratories will follow QC procedures outlined in this QAPP (see Worksheet No.14), their SOPs for
the toxicity and bioaccumulation tests being conducted (see Attachment M), and their quality management plan.
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Other community and chemistry data that are summarized in Worksheet Nos. 10 and 13 will also be reviewed and

Secondary Data: potentially used to accomplish project objectives.

The data management task will include keeping accurate records of field activities and observations so that project
team members using the data will have accurate and appropriate documentation. Data management activities will be
conducted in accordance with the project data management plan using the Technical Committee (TC) data rules. The
overall project data management plans will be developed by the data management contractor in collaboration with
Windward. As part of the transition of performance of the RI/FS to the CPG, an overall data management plan will be
Data Management developed prior to thg i_nitiation of Qata gollection. This plan \{viII detail internal data managemeqt protocols as well as
Tasks: procedures for submitting the multimedia electronic data deliverable (MEDD) to USEPA in Region 2. Data transfer to
USEPA will include a multi-media EDD that conforms to the 2007 USEPA Region 2 MEDD format. The MEDD will include all
qualified and rejected data (including the reported, numerical value for rejected data). Field data will be stored in its native
format and in the project sampling database. GPS data will also be downloaded and stored electronically in a project
file. Laboratory analytical data will be loaded into the project sampling database, verified against the laboratory
reports, merged with corresponding field data, and updated based on validation. Subsequently, the spatial data will
be mapped for the data report.
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It is important that field activities be documented in an organized, chronologic, and accurate manner. All field
activities will be recorded in a field logbook maintained by the FC. The field logbook is intended to provide sufficient
data and observations to enable participants to reconstruct events that occurred during the sampling period.
Procedures for documentation are presented in Attachment H. All relevant forms and records are presented on
Worksheet No. 29. In general, the following information must be recorded:

e The identities and affiliation of the personnel conducting field activities.

e Model numbers and serial numbers of instruments and/or equipment being used, will, to the extent available,
be recorded in the field log.

e A description of the type of field work being conducted and the equipment used

e The date and time the field activities were initiated and completed, with specific temporal information for each
task (e.g., record the time activities commenced at each individual location, if applicable)

e The site where the field activities were conducted and also any locations within that site where work was

Documentation and performed (e.g., specific sampling sites, coordinates, and depths)

Records: The general methodology used to conduct the activities

Communications with project managers and personnel regarding field activities

Field collected data (e.g., GPS measurements)

Daily health and safety briefings

Deviations from QAPP, SOP, or project health and safety plan (HSP) (Attachment L), reason for change, and

any corrective actions taken. Corrective actions will be electronically documented on the Protocol Modification

Form (Attachment A)

All entries must be made in language that is objective, factual, and free of personal feelings or other terminology that
might prove inappropriate.

The Surface Sediment Collection Form (Attachment D) will be filled out electronically to document sediment sampling
location information.

A record of all personnel briefed on the HSP will be maintained by the FC, Site Safety and Health Officer, or
designee. The record will be archived at Windward’s Seattle office upon completion of the sampling efforts.

The FC will also communicate frequently with the Investigative Organization Task QA/QC Manager to confirm PQOs
Assessment/Audit Tasks | are being met. Assessment/audit tasks will be conducted, as summarized in Worksheet No. 31. Reviews of field
activities/sampling method compliance and laboratory method compliance will be conducted periodically.

All field records will be reviewed by the FC for completeness and accuracy, and verified by the Task QA/QC Manager

or a designee.
Data Review Tasks: . . . ) ) .
All data will be presented in a data report. In addition, the data report will also undergo a senior and peer review

process before the final draft is submitted to USEPA (see Worksheet Nos. 34 through 37 for relevant procedures).
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A field operations report summarizing the sampling efforts will be provided to USEPA within 90 days after completion
of the effort. A map illustrating the actual sampling locations will also be prepared.

Data reports will be prepared once the sediment chemistry, toxicity testing, and community results have been
Deliverables: validated. These data reports will be provided to USEPA within 90 days of receipt of data from the laboratories or the
data validator.

A tissue chemistry data report will be prepared once the tissue chemistry results have been validated. This data
report will be provided to USEPA within 90 days of receipt of validated data and will include validation results.
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Matrix: Tissue

Analytical Group, Method, and Laboratory: PCBs — Congeners, USEPA 1668A, Analytical Perspectives, Wilmington, NC
SOP from Worksheet 23: M2

Concentration Level: Low

Achievable Laboratory Achievable Laboratory
Limits Limits
Project Analytical Method” (11 £2-g sample)® (1 g-sample)°
Quantitation MDL Method QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg ww)® | (mg/kg ww) ww) ww) ww) ww) ww) ww)

PCBs by Congeners
PCB 1 2051-60-7 0.0231¢ 4.63E-05 8.0E-06 2.0E-05 1.59E-06 4.20E-06 1.75E-05 4.63E-05
PCB 2 2051-61-8 0.0231¢ 4.46E-05 4.0E-07 1.0E-06 1.56E-06 4.05E-06 1.72E-05 4 46E-05
PCB 3 2051-62-9 0.0231¢ 4 46E-05 9.0E-06 2.0E-05 1.56E-06 4.05E-06 1.71E-05 4 46E-05
PCB 4 13029-08-8 0.0231¢ 7.93E-05 1.7E-05 5.0E-05 2.85E-06 7.21E-06 3.13E-05 7.93E-05
PCB 5 16605-91-7 0.0231¢ 8.75E-05 1.E-06 5.E-06 3.02E-06 7.95E-06 3.33E-05 8.75E-05
PCB 6 25569-80-6 0.0231¢ 9.02E-05 1.E-06 5.E-06 3.12E-06 8.20E-06 3.43E-05 9.02E-05
PCB7 33284-50-3 0.0231¢ 8.60E-05 2.E-06 5.E-06 2.97E-06 7.82E-06 3.27E-05 8.60E-05
PCB 8 34883-43-7 0.0231¢ 8.98E-05 1.2E-05 5.0E-05 3.10E-06 8.16E-06 3.41E-05 8.98E-05
PCB 9 34883-39-1 0.0231¢ 8.95E-05 2.E-06 5.E-06 3.09E-06 8.14E-06 3.40E-05 8.95E-05
PCB 10 33146-45-1 0.0231¢ 8.39E-05 2.E-06 5.E-06 2.88E-06 7.63E-06 3.17E-05 8.39E-05
PCB 11 2050-67-1 0.0231¢ 9.20E-05 1.0E-05 2.0E-05 3.16E-06 8.36E-06 3.48E-05 9.20E-05
PCB 12 2974-92-7 0.0231¢ 9.28E-05 3.E-06 1.0E-05 3.19E-06 8.43E-06 3.51E-05 9.28E-05
PCB 13 2974-90-5 0.0231¢ 9.28E-05 3.E-06 1.0E-05 3.19E-06 8.43E-06 3.51E-05 9.28E-05
PCB 14 34883-41-5 0.0231¢ 8.60E-05 3.E-06 1.0E-05 2.97E-06 7.82E-06 3.27E-05 8.60E-05
PCB 15 2050-68-2 0.0231¢ 8.97E-05 1.8E-05 5.0E-05 3.11E-06 8.16E-06 3.42E-05 8.97E-05
PCB 16 38444-78-9 0.0231¢ 4.05E-05 4.E-06 1.0E-05 1.48E-06 3.68E-06 1.63E-05 4.05E-05
PCB 17 37680-66-3 0.0231¢ 4.20E-05 9.E-06 2.0E-05 1.49E-06 3.81E-06 1.64E-05 4.20E-05
PCB 18 37680-65-2 0.0231¢ 4.20E-05 1.7E-05 5.0E-05 1.49E-06 3.82E-06 1.64E-05 4.20E-05
PCB 19 38444-73-4 0.0231¢ 4.10E-05 4.E-06 1.0E-05 1.48E-06 3.73E-06 1.63E-05 4.10E-05
PCB 20 38444-84-7 0.0231¢ 5.92E-05 1.9E-05 5.0E-05 2.08E-06 5.39E-06 2.29E-05 5.92E-05
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Achievable Laboratory Achievable Laboratory
Limits Limits
Project Analytical Method” (11 £2-g sample)® (1 g-sample)*
Quantitation MDL Method QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg ww)? | (mg/kg ww) ww) ww) ww) ww) ww) ww)

PCB 21 55702-46-0 0.0231¢ 6.04E-05 5.E-06 2.0E-05 2.10E-06 5.49E-06 2.31E-05 6.04E-05
PCB 22 38444-85-8 0.0231¢ 5.90E-05 9.E-06 2.0E-05 2.08E-06 5.37E-06 2.29E-05 5.90E-05
PCB 23 55720-44-0 0.0231¢ 5.94E-05 5.E-06 2.0E-05 2.08E-06 5.40E-06 2.29E-05 5.94E-05
PCB 24 55702-45-9 0.0231¢ 4.34E-05 5.E-06 2.0E-05 1.51E-06 3.95E-06 1.66E-05 4.34E-05
PCB 25 55712-37-3 0.0231¢ 6.00E-05 5.E-06 2.0E-05 2.09E-06 5.45E-06 2.30E-05 6.00E-05
PCB 26 38444-81-4 0.0231¢ 5.99E-05 8.E-06 2.0E-05 2.09E-06 5.44E-06 2.30E-05 5.99E-05
PCB 27 38444-76-7 0.0231¢ 4.27E-04 6.E-06 2.0E-05 1.50E-06 3.89E-06 1.65E-05 4 27E-04
PCB 28 7012-37-5 0.0231¢ 5.92E-05 1.9E-05 5.0E-05 2.08E-06 5.39E-06 2.29E-05 5.92E-05
PCB 29 15862-07-4 0.0231¢ 5.99E-05 8.E-06 2.0E-05 2.09E-06 5.44E-06 2.30E-05 5.99E-05
PCB 30 35693-92-6 0.0231¢ 4.20E-05 1.7E-05 5.0E-05 1.49E-06 3.82E-06 1.64E-05 4.20E-05
PCB 31 16606-02-3 0.0231¢ 6.07E-05 1.5E-05 5.0E-05 2.10E-06 5.51E-06 2.31E-05 6.07E-05
PCB 32 38444-77-8 0.0231¢ 4.38E-05 8.E-06 2.0E-05 1.52E-06 3.98E-06 1.67E-05 4.38E-05
PCB 33 38444-86-9 0.0231¢ 6.04E-05 5.E-06 2.0E-05 2.10E-06 5.49E-06 2.31E-05 6.04E-05
PCB 34 37680-68-5 0.0231¢ 5.89E-05 7.E-06 2.0E-05 2.08E-06 5.36E-06 2.28E-05 5.89E-05
PCB 35 37680-69-6 0.0231¢ 5.84E-05 8.E-06 2.0E-05 2.07E-06 5.31E-06 2.28E-05 5.84E-05
PCB 36 38444-87-0 0.0231¢ 5.98E-05 8.E-06 2.0E-05 2.09E-06 5.43E-06 2.30E-05 5.98E-05
PCB 37 38444-90-5 0.0231¢ 5.82E-05 1.3E-05 5.0E-05 2.07E-06 5.29E-06 2.27E-05 5.82E-05
PCB 38 53555-66-1 0.0231¢ 5.96E-05 8.E-06 2.0E-05 2.09E-06 5.42E-06 2.30E-05 5.96E-05
PCB 39 38444-88-1 0.0231¢ 5.97E-05 9.E-06 2.0E-05 2.09E-06 5.42E-06 2.30E-05 5.97E-05
PCB 40 38444-93-8 0.0231¢ 1.69E-05 1.2E-05 5.0E-05 0.64E-06 1.53E-06 7.00E-06 1.69E-05
PCB 41 52663-59-9 0.0231¢ 1.70E-05 1.2E-05 5.0E-05 0.65E-06 1.54E-06 7.13E-06 1.70E-05
PCB 42 36559-22-5 0.0231¢ 1.71E-05 6.E-06 2.0E-05 0.65E-06 1.55E-06 7.20E-06 1.71E-05
PCB 43 70362-46-8 0.0231¢ 1.76E-05 9.E-06 2.0E-05 0.68E-06 1.60E-06 7.45E-06 1.76E-05
PCB 44 41464-39-5 0.0231¢ 1.70E-05 1.9E-05 5.0E-05 0.64E-06 1.54E-06 6.99E-06 1.70E-05
PCB 45 70362-45-7 0.0231¢ 1.65E-05 5.E-06 2.0E-05 0.62E-06 1.50E-06 6.81E-06 1.65E-05
PCB 46 41464-47-5 0.0231¢ 1.65E-05 1.0E-05 2.0E-05 0.63E-06 1.50E-06 6.88E-06 1.65E-05
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Achievable Laboratory Achievable Laboratory
Limits Limits
Project Analytical Method” (11 £2-g sample)® (1 g-sample)*
Quantitation MDL Method QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg ww)? | (mg/kg ww) ww) ww) ww) ww) ww) ww)

PCB 47 2437-79-8 0.0231¢ 1.70E-05 1.9E-05 5.0E-05 0.64E-06 1.54E-06 6.99E-06 1.70E-05
PCB 48 70362-47-9 0.0231¢ 1.69E-05 8.E-06 2.0E-05 0.63E-06 1.54E-06 6.97E-06 1.69E-05
PCB 49 41464-40-8 0.0231¢ 1.71E-05 1.1E-05 5.0E-05 0.63E-06 1.55E-06 6.93E-06 1.71E-05
PCB 50 62796-65-0 0.0231¢ 1.64E-05 6.E-06 2.0E-05 0.61E-06 1.49E-06 6.74E-06 1.64E-05
PCB 51 68194-04-7 0.0231¢ 1.63E-05 5.E-06 2.0E-05 0.61E-06 1.48E-06 6.76E-06 1.63E-05
PCB 52 35693-99-3 0.0231¢ 1.69E-05 1.9E-05 5.0E-05 0.64E-06 1.54E-06 7.04E-06 1.69E-05
PCB 53 41464-41-9 0.0231¢ 1.64E-05 6.E-06 2.0E-05 0.61E-06 1.49E-06 6.74E-06 1.64E-05
PCB 54 15968-05-5 0.0231¢ 1.29E-05 1.2E-05 5.0E-05 0.48E-06 1.17E-06 5.23E-06 1.29E-05
PCB 55 74338-24-2 0.0231¢ 2.97E-05 1.2E-05 5.0E-05 1.11E-06 2.7E-06 1.22E-05 2.97E-05
PCB 56 41464-43-1 0.0231¢ 3.00E-05 1.0E-05 2.0E-05 1.11E-06 2.73E-06 1.22E-05 3.00E-05
PCB 57 70424-67-8 0.0231¢ 3.04E-05 1.2E-05 5.0E-05 1.11E-06 2.77E-06 1.22E-05 3.04E-05
PCB 58 41464-49-7 0.0231¢ 2.98E-05 1.3E-05 5.0E-05 1.11E-06 2.71E-06 1.22E-05 2.98E-05
PCB 59 74472-33-6 0.0231¢ 1.73E-05 6.E-06 2.0E-05 0.63E-06 1.58E-06 6.94E-06 1.73E-05
PCB 60 33025-41-1 0.0231¢ 3.04E-05 1.3E-05 5.0E-05 1.11E-06 2.77E-06 1.23E-05 3.04E-05
PCB 61 33284-53-6 0.0231¢ 3.02E-05 1.7E-05 5.0E-05 1.11E-06 2.75E-06 1.22E-05 3.02E-05
PCB 62 54230-22-7 0.0231¢ 1.73E-05 6.E-06 2.0E-05 0.63E-06 1.58E-06 6.94E-06 1.73E-05
PCB 63 74472-34-7 0.0231¢ 3.10E-05 1.4E-05 5.0E-05 1.12E-06 2.82E-06 1.23E-05 3.10E-05
PCB 64 52663-58-8 0.0231¢ 1.77E-05 7.E-06 2.0E-05 0.63E-06 1.61E-06 6.97E-06 1.77E-05
PCB 65 33284-54-7 0.0231¢ 1.70E-05 1.9E-05 5.0E-05 0.64E-06 1.54E-06 6.99E-06 1.70E-05
PCB 66 32598-10-0 0.0231¢ 3.00E-05 1.6E-05 5.0E-05 1.11E-06 2.73E-06 1.22E-05 3.00E-05
PCB 67 73575-53-8 0.0231¢ 3.03E-05 1.5E-05 5.0E-05 1.11E-06 2.76E-06 1.22E-05 3.03E-05
PCB 68 73575-52-7 0.0231¢ 3.04E-05 1.5E-05 5.0E-05 1.11E-06 2.76E-06 1.22E-05 3.04E-05
PCB 69 60233-24-1 0.0231¢ 1.71E-05 1.1E-05 5.0E-05 0.63E-06 1.55E-06 6.93E-06 1.71E-05
PCB 70 32598-11-1 0.0231¢ 3.02E-05 1.7E-05 5.0E-05 1.11E-06 2.75E-06 1.22E-05 3.02E-05
PCB 71 41464-46-4 0.0231¢ 1.69E-05 1.2E-05 5.0E-05 0.64E-06 1.53E-06 7.00E-06 1.69E-05
PCB 72 41464-42-0 0.0231¢ 3.03E-05 1.6E-05 5.0E-05 1.11E-06 2.75E-06 1.22E-05 3.03E-05
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Achievable Laboratory Achievable Laboratory
Limits Limits
Project Analytical Method” (11 £2-g sample)® (1 g-sample)*
Quantitation MDL Method QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg ww)? | (mg/kg ww) ww) ww) ww) ww) ww) ww)

PCB 73 74338-23-1 0.0231¢ 1.72E-05 1.6E-05 5.0E-05 0.63E-06 1.56E-06 6.94E-06 1.72E-05
PCB 74 32690-93-0 0.0231¢ 3.02E-05 1.7E-05 5.0E-05 1.11E-06 2.75E-06 1.22E-05 3.02E-05
PCB 75 32598-12-2 0.0231¢ 1.73E-05 6.E-06 2.0E-05 0.63E-06 1.58E-06 6.94E-06 1.73E-05
PCB 76 70362-48-0 0.0231¢ 3.02E-05 1.7E-05 5.0E-05 1.11E-06 2.75E-06 1.22E-05 3.02E-05
PCB 77 32598-13-3 2.4E-04° 2.95E-05 1.7E-05 5.0E-05 1.11E-06 2.68E-06 1.11E-05 2.95E-05
PCB 78 70362-49-1 0.0231¢ 2.99E-05 1.7E-05 5.0E-05 1.12E-06 2.72E-06 1.23E-05 2.99E-05
PCB 79 41464-48-6 0.0231¢ 3.05E-05 1.7E-05 5.0E-05 1.11E-06 2.77E-06 1.23E-05 3.05E-05
PCB 80 33284-52-5 0.0231¢ 3.03E-05 1.8E-05 5.0E-05 1.11E-06 2.76E-06 1.22E-05 3.03E-05
PCB 81 70362-50-4 1.2E-04° 2.97E-05 1.8E-05 5.0E-05 1.11E-06 2.7E-06 1.22E-05 2.97E-05
PCB 82 52663-62-4 0.0231¢ 2.06E-05 1.3E-05 5.0E-05 0.8E-06 1.87E-06 8.85E-06 2.06E-05
PCB 83 60145-20-2 0.0231¢ 1.99E-05 2.2E-05 5.0E-05 0.77E-06 1.81E-06 8.46E-06 1.99E-05
PCB 84 52663-60-2 0.0231¢ 2.00E-05 1.2E-05 5.0E-05 0.77E-06 1.82E-06 8.47E-06 2.00E-05
PCB 85 65510-45-4 0.0231¢ 1.98E-05 1.0E-05 2.0E-05 0.75E-06 1.80E-06 8.21E-06 1.98E-05
PCB 86 55312-69-1 0.0231¢ 1.99E-05 1.5E-05 5.0E-05 0.75E-06 1.81E-06 8.27E-06 1.99E-05
PCB 87 38380-02-8 0.0231¢ 1.99E-05 1.5E-05 5.0E-05 0.75E-06 1.81E-06 8.27E-06 1.99E-05
PCB 88 55215-17-3 0.0231¢ 1.99E-05 1.2E-05 5.0E-05 0.77E-06 1.81E-06 8.46E-06 1.99E-05
PCB 89 73575-57-2 0.0231¢ 2.00E-05 1.9E-05 5.0E-05 0.77E-06 1.82E-06 8.49E-06 2.00E-05
PCB 90 68194-07-0 0.0231¢ 1.98E-05 2.4E-05 1.0E-04 0.75E-06 1.80E-06 8.27E-06 1.98E-05
PCB 91 68194-05-8 0.0231¢ 2.01E-05 1.2E-05 5.0E-05 0.75E-06 1.83E-06 8.27E-06 2.01E-05
PCB 92 52663-61-3 0.0231¢ 2.01E-05 1.2E-05 5.0E-05 0.78E-06 1.83E-06 8.55E-06 2.01E-05
PCB 93 73575-56-1 0.0231¢ 1.98E-05 2.2E-05 5.0E-05 0.76E-06 1.80E-06 8.36E-06 1.98E-05
PCB 94 73575-55-0 0.0231¢ 1.99E-05 1.2E-05 5.0E-05 0.77E-06 1.81E-06 8.48E-06 1.99E-05
PCB 95 38379-99-6 0.0231¢ 1.99E-05 2.2E-05 5.0E-05 0.75E-06 1.81E-06 8.28E-06 1.99E-05
PCB 96 73575-54-9 0.0231¢ 1.11E-05 2.1E-05 5.0E-05 0.42E-06 1.01E-06 4.64E-06 1.11E-05
PCB 97 41464-51-1 0.0231¢ 1.99E-05 1.5E-05 5.0E-05 0.75E-06 1.81E-06 8.27E-06 1.99E-05
PCB 98 60233-25-2 0.0231¢ 2.02E-05 2.2E-05 5.0E-05 0.78E-06 1.84E-06 8.55E-06 2.02E-05
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Achievable Laboratory Achievable Laboratory
Limits Limits
Project Analytical Method” (11 £2-g sample)® (1 g-sample)*
Quantitation MDL Method QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg ww)? | (mg/kg ww) ww) ww) ww) ww) ww) ww)

PCB 99 38380-01-7 0.0231¢ 1.99E-05 2.2E-05 5.0E-05 0.75E-06 1.80E-06 8.30E-06 1.99E-05
PCB 100 39485-83-1 0.0231¢ 1.98E-05 2.2E-05 5.0E-05 0.76E-06 1.80E-06 8.36E-06 1.98E-05
PCB 101 37680-73-2 0.0231¢ 1.98E-05 2.4E-05 1.0E-04 0.75E-06 1.80E-06 8.27E-06 1.98E-05
PCB 102 68194-06-9 0.0231¢ 1.99E-05 2.2E-05 5.0E-05 0.75E-06 1.81E-06 8.22E-06 1.99E-05
PCB 103 60145-21-3 0.0231¢ 2.00E-05 2.3E-05 5.0E-05 0.75E-06 1.82E-06 8.25E-06 2.00E-05
PCB 104 56558-16-8 0.0231¢ 1.11E-05 2.3E-05 5.0E-05 0.42E-06 1.01E-06 4.60E-06 1.11E-05
PCB 105 32598-14-4 0.092° 1.94E-06 1.1E-05 2.0E-06 0.73E-06 1.76E-06 8.06E-06 1.94E-06
PCB 106 70424-69-0 0.0231¢ 1.99E-05 1.4E-05 5.0E-05 0.75E-06 1.81E-06 8.22E-06 1.99E-05
PCB 107 70424-68-9 0.0231¢ 1.20E-05 2.7E-05 1.0E-04 0.75E-06 1.81E-06 8.24E-06 1.20E-05
PCB 108 70362-41-3 0.0231¢ 1.99E-05 1.5E-05 5.0E-05 0.75E-06 1.81E-06 8.27E-06 1.99E-05
PCB 109 74472-35-8 0.0231¢ 2.05E-05 1.0E-05 2.0E-05 0.75E-06 1.86E-06 8.25E-06 2.05E-05
PCB 110 38380-03-9 0.0231¢ 1.99E-05 2.4E-05 1.0E-04 0.75E-06 1.81E-06 8.20E-06 1.99E-05
PCB 111 39635-32-0 0.0231¢ 2.02E-06 2.4E-05 1.0E-04 0.75E-06 1.83E-06 8.24E-06 2.02E-06
PCB 112 74472-36-9 0.0231¢ 1.98E-05 2.5E-05 1.0E-04 0.75E-06 1.80E-06 8.22E-06 1.98E-05
PCB 113 68194-10-5 0.0231¢ 1.98E-05 2.4E-05 1.0E-04 0.75E-06 1.80E-06 8.27E-06 1.98E-05
PCB 114 74472-37-0 0.092° 1.88E-05 1.2E-05 5.0E-05 0.72E-06 1.71E-06 7.87E-06 1.88E-05
PCB 115 74472-38-1 0.0231¢ 2.06E-05 2.4E-05 1.0E-04 0.76E-06 1.87E-06 8.31E-06 2.06E-05
PCB 116 18259-05-7 0.0231¢ 1.98E-05 1.0E-05 2.0E-05 0.75E-06 1.80E-06 8.21E-06 1.98E-05
PCB 117 68194-11-6 0.0231¢ 2.03E-05 1.0E-05 2.0E-05 0.76E-06 1.85E-06 8.33E-06 2.03E-05
PCB 118 31508-00-6 0.092° 1.82E-05 1.9E-05 5.0E-05 0.69E-06 1.65E-06 7.57E-06 1.82E-05
PCB 119 56558-17-9 0.0231¢ 1.99E-05 1.5E-05 5.0E-05 0.75E-06 1.81E-06 8.27E-06 1.99E-05
PCB 120 68194-12-7 0.0231¢ 1.99E-05 1.5E-05 5.0E-05 0.75E-06 1.81E-06 8.23E-06 1.99E-05
PCB 121 56558-18-0 0.0231¢ 2.02E-05 2.1E-05 5.0E-05 0.75E-06 1.84E-06 8.25E-06 2.02E-05
PCB 122 76842-07-4 0.0231¢ 1.89E-05 1.2E-05 5.0E-05 0.72E-06 1.72E-06 7.96E-06 1.89E-05
PCB 123 65510-44-3 0.092° 1.97E-05 1.5E-05 5.0E-05 0.74E-06 1.79E-06 8.19E-06 1.97E-05
PCB 124 70424-70-3 0.0231¢ 1.20E-05 2.7E-05 1.0E-04 0.75E-06 1.81E-06 8.24E-06 1.20E-05
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Achievable Laboratory Achievable Laboratory
Limits Limits
Project Analytical Method” (11 £2-g sample)® (1 g-sample)*
Quantitation MDL Method QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg ww)? | (mg/kg ww) ww) ww) ww) ww) ww) ww)

PCB 125 74472-39-2 0.0231¢ 1.99E-05 1.5E-05 5.0E-05 0.75E-06 1.81E-06 8.27E-06 1.99E-05
PCB 126 57465-28-8 2.7E-05° 4.02E-05 1.4E-05 5.0E-05 1.43E-06 3.66E-06 1.57E-05 4.02E-05
PCB 127 39635-33-1 0.0231¢ 1.96E-05 2.8E-05 1.0E-04 0.73E-06 1.78E-06 8.05E-06 1.96E-05
PCB 128 38380-07-3 0.0231¢ 3.59E-05 1.2E-05 5.0E-05 1.26E-06 3.26E-06 1.39E-05 3.59E-05
PCB 129 55215-18-4 0.0231¢ 1.24E-05 2.1E-05 5.0E-05 0.45E-06 1.12E-06 5.00E-06 1.24E-05
PCB 130 52663-66-8 0.0231¢ 1.31E-05 1.4E-05 5.0E-05 0.49E-06 1.19E-06 5.35E-06 1.31E-05
PCB 131 61798-70-7 0.0231¢ 1.23E-05 1.2E-05 5.0E-05 0.45E-06 1.12E-06 5.00E-06 1.23E-05
PCB 132 38380-05-1 0.0231¢ 1.23E-05 1.2E-05 5.0E-05 0.45E-06 1.12E-06 4.99E-06 1.23E-05
PCB 133 35694-04-3 0.0231¢ 1.23E-05 1.7E-05 5.0E-05 0.45E-06 1.12E-06 4.99E-06 1.23E-05
PCB 134 52704-70-8 0.0231¢ 1.34E-05 1.3E-05 5.0E-05 0.5E-06 1.22E-06 5.48E-06 1.34E-05
PCB 135 52744-13-5 0.0231¢ 1.22E-05 1.1E-05 5.0E-05 0.45E-06 1.11E-06 4 97E-06 1.22E-05
PCB 136 38411-22-2 0.0231¢ 9.95E-06 9.E-06 2.0E-05 0.37E-06 0.90E-06 4.06E-06 9.95E-06
PCB 137 35694-06-5 0.0231¢ 1.22E-05 3.0E-05 1.0E-04 0.45E-06 1.11E-06 4.92E-06 1.22E-05
PCB 138 35065-28-2 0.0231¢ 1.24E-05 2.1E-05 5.0E-05 0.45E-06 1.12E-06 5.00E-06 1.24E-05
PCB 139 56030-56-9 0.0231¢ 1.22E-05 2.0E-05 5.0E-05 0.45E-06 1.11E-06 4.93E-06 1.22E-05
PCB 140 59291-64-4 0.0231¢ 1.22E-05 2.0E-05 5.0E-05 0.45E-06 1.11E-06 4.93E-06 1.22E-05
PCB 141 52712-04-6 0.0231¢ 1.23E-05 9.E-06 2.0E-05 0.45E-06 1.12E-06 4.98E-06 1.23E-05
PCB 142 41411-61-4 0.0231¢ 1.27E-05 3.1E-05 1.0E-04 0.47E-06 1.16E-06 5.19E-06 1.27E-05
PCB 143 68194-15-0 0.0231¢ 1.23E-05 1.3E-05 5.0E-05 0.46E-06 1.12E-06 5.03E-06 1.23E-05
PCB 144 68194-14-9 0.0231¢ 1.25E-05 1.7E-05 5.0E-05 0.46E-06 1.13E-06 5.07E-06 1.25E-05
PCB 145 74472-40-5 0.0231¢ 9.45E-06 3.2E-05 1.0E-04 0.35E-06 0.86E-06 3.84E-06 9.45E-06
PCB 146 51908-16-8 0.0231¢ 1.23E-05 1.8E-05 5.0E-05 0.45E-06 1.12E-06 4.98E-06 1.23E-05
PCB 147 68194-13-8 0.0231¢ 1.22E-05 1.8E-05 5.0E-05 0.45E-06 1.11E-06 4.94E-06 1.22E-05
PCB 148 74472-41-6 0.0231¢ 1.22E-05 3.2E-05 1.0E-04 0.45E-06 1.11E-06 4.97E-06 1.22E-05
PCB 149 38380-04-0 0.0231¢ 1.22E-05 1.8E-05 5.0E-05 0.45E-06 1.11E-06 4.94E-06 1.22E-05
PCB 150 68194-08-1 0.0231¢ 9.58E-06 3.3E-05 1.0E-04 0.35E-06 0.87E-06 3.90E-06 9.58E-06
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Achievable Laboratory Achievable Laboratory
Limits Limits
Project Analytical Method” (11 £2-g sample)® (1 g-sample)*
Quantitation MDL Method QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg ww)? | (mg/kg ww) ww) ww) ww) ww) ww) ww)

PCB 151 52663-63-5 0.0231¢ 1.22E-05 1.1E-05 5.0E-05 0.45E-06 1.11E-06 4 97E-06 1.22E-05
PCB 152 68194-09-2 0.0231¢ 9.50E-06 2.4E-05 1.0E-04 0.35E-06 0.86E-06 3.86E-06 9.50E-06
PCB 153 35065-27-1 0.0231¢ 1.21E-05 1.3E-05 5.0E-05 0.44E-06 1.10E-06 4.85E-06 1.21E-05
PCB 154 60145-22-4 0.0231¢ 1.21E-05 1.1E-05 5.0E-05 0.44E-06 1.10E-06 4.89E-06 1.21E-05
PCB 155 33979-03-2 0.0231¢ 9.55E-06 3.4E-05 1.0E-04 0.35E-06 0.87E-06 3.88E-06 9.55E-06
PCB 156 38380-08-4 0.092° 4.95E-05 1.3E-05 5.0E-05 1.74E-06 4.50E-06 1.91E-05 4 95E-05
PCB 157 69782-90-7 0.092° 4 .95E-05 1.3E-05 5.0E-05 1.74E-06 4.50E-06 1.91E-05 4 .95E-05
PCB 158 74472-42-7 0.0231¢ 1.22E-05 1.1E-05 2.0E-05 0.44E-06 1.11E-06 4 .88E-06 1.22E-05
PCB 159 39635-35-3 0.0231¢ 3.62E-05 3.5E-05 1.0E-04 1.27E-06 3.29E-06 1.39E-05 3.62E-05
PCB 160 41411-62-5 0.0231¢ 1.22E-05 2.1E-05 5.0E-05 0.45E-06 1.11E-06 4 91E-06 1.22E-05
PCB 161 74472-43-8 0.0231¢ 1.22E-05 3.5E-05 1.0E-04 0.44E-06 1.10E-06 4.82E-06 1.22E-05
PCB 162 39635-34-2 0.0231¢ 3.66E-05 3.5E-05 1.0E-04 1.27E-06 3.33E-06 1.40E-05 3.66E-05
PCB 163 74472-44-9 0.0231¢ 1.24E-05 2.1E-05 5.0E-05 0.45E-06 1.12E-06 5.00E-06 1.24E-05
PCB 164 74472-45-0 0.0231¢ 1.22E-05 1.4E-05 5.0E-05 0.44E-06 1.11E-06 4.82E-06 1.22E-05
PCB 165 74472-46-1 0.0231¢ 1.22E-05 3.6E-05 1.0E-04 0.45E-06 1.11E-06 4.90E-06 1.22E-05
PCB 166 41411-63-6 0.0231¢ 3.59E-05 1.2E-05 5.0E-05 1.26E-06 3.26E-06 1.39E-05 3.59E-05
PCB 167 52663-72-6 0.092 3.92E-05 1.1E-05 5.0E-05 1.27E-06 3.29E-06 1.39E-05 3.92E-05
PCB 168 59291-65-5 0.0231¢ 1.21E-05 1.3E-05 5.0E-05 0.44E-06 1.10E-06 4.85E-06 1.21E-05
PCB 169 32774-16-6 9.2E-05° 5.28E-05 1.6E-05 5.0E-05 1.82E-06 4.80E-06 2.01E-05 5.28E-05
PCB 170 35065-30-6 0.0231¢ 3.49E-05 1.6E-05 5.0E-05 1.28E-06 3.18E-06 1.41E-05 3.49E-05
PCB 171 52663-71-5 0.0231¢ 2.96E-05 3.7E-05 1.0E-04 1.1E-06 2.69E-06 1.21E-05 2.96E-05
PCB 172 52663-74-8 0.0231¢ 2.93E-05 3.8E-05 1.0E-04 1.1E-06 2.67E-06 1.20E-05 2.93E-05
PCB 173 68194-16-1 0.0231¢ 2.96E-05 3.7E-05 1.0E-04 1.1E-06 2.69E-06 1.21E-05 2.96E-05
PCB 174 38411-25-5 0.0231¢ 2.96E-05 1.9E-05 5.0E-05 1.1E-06 2.69E-06 1.21E-05 2.96E-05
PCB 175 40186-70-7 0.0231¢ 2.97E-05 3.8E-05 1.0E-04 1.1E-06 2.70E-06 1.21E-05 2.97E-05
PCB 176 52663-65-7 0.0231¢ 9.93E-06 3.9E-05 1.0E-04 0.37E-06 0.90E-06 4.10E-06 9.93E-06
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Achievable Laboratory Achievable Laboratory
Limits Limits
Project Analytical Method” (11 £2-g sample)® (1 g-sample)*
Quantitation MDL Method QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg ww)? | (mg/kg ww) ww) ww) ww) ww) ww) ww)

PCB 177 52663-70-4 0.0231¢ 2.94E-05 1.4E-05 5.0E-05 1.10E-06 2.67E-06 1.22E-05 2.94E-05
PCB 178 52663-67-9 0.0231¢ 1.32E-05 2.2E-05 5.0E-05 0.48E-06 1.20E-06 5.31E-06 1.32E-05
PCB 179 52663-64-6 0.0231¢ 1.15E-05 2.3E-05 5.0E-05 0.43E-06 1.04E-06 4.68E-06 1.15E-05
PCB 180 35065-29-3 0.0231¢ 3.04E-05 1.4E-05 5.0E-05 1.11E-06 2.76E-06 1.22E-05 3.04E-05
PCB 181 T74472-47-2 0.0231¢ 3.03E-05 4.0E-05 1.0E-04 1.11E-06 2.75E-06 1.22E-05 3.03E-05
PCB 182 60145-23-5 0.0231¢ 3.02E-05 4.0E-05 1.0E-04 1.11E-06 2.74E-06 1.22E-05 3.02E-05
PCB 183 52663-69-1 0.0231¢ 3.10E-05 4.0E-05 1.0E-04 1.12E-06 2.81E-06 1.23E-05 3.10E-05
PCB 184 74472-48-3 0.0231¢ 1.14E-05 4.0E-05 1.0E-04 0.42E-06 1.04E-06 4.66E-06 1.14E-05
PCB 185 52712-05-7 0.0231¢ 3.06E-05 4.0E-05 1.0E-04 1.11E-06 2.78E-06 1.22E-05 3.06E-05
PCB 186 74472-49-4 0.0231¢ 1.23E-05 4.1E-05 1.0E-04 0.45E-06 1.11E-06 4 97E-06 1.23E-05
PCB 187 52663-68-0 0.0231¢ 3.01E-05 1.9E-05 5.0E-05 1.11E-06 2.73E-06 1.22E-05 3.01E-05
PCB 188 74487-85-7 0.0231¢ 1.05E-05 2.3E-05 5.0E-05 0.39E-06 0.95E-06 4.32E-06 1.05E-05
PCB 189 39635-31-9 0.092° 1.92E-05 1.8E-05 5.0E-05 0.75E-06 1.75E-06 8.29E-06 1.92E-05
PCB 190 41411-64-7 0.0231¢ 3.60E-05 2.3E-05 5.0E-05 1.29E-06 3.27E-06 1.42E-05 3.60E-05
PCB 191 74472-50-7 0.0231¢ 3.01E-05 4.2E-05 1.0E-04 1.10E-06 2.73E-06 1.21E-05 3.01E-05
PCB 192 74472-51-8 0.0231¢ 2.96E-05 4.2E-05 1.0E-04 1.10E-06 2.69E-06 1.21E-05 2.96E-05
PCB 193 69782-91-8 0.0231¢ 3.04E-05 1.4E-05 5.0E-05 1.11E-06 2.76E-06 1.22E-05 3.04E-05
PCB 194 35694-08-7 0.0231¢ 1.86E-05 1.7E-05 5.0E-05 0.73E-06 1.69E-06 8.01E-06 1.86E-05
PCB 195 52663-78-2 0.0231¢ 1.87E-05 4.3E-05 1.0E-04 0.73E-06 1.70E-06 8.08E-06 1.87E-05
PCB 196 42740-50-1 0.0231¢ 9.11E-06 4.3E-05 1.0E-04 0.36E-06 0.83E-06 3.95E-06 9.11E-06
PCB 197 33091-17-7 0.0231¢ 9.57E-06 2.5E-05 1.0E-04 0.36E-06 0.87E-06 3.95E-06 9.57E-06
PCB 198 68194-17-2 0.0231¢ 9.18E-06 2.0E-05 1.0E-04 0.37E-06 0.83E-06 4.08E-06 9.18E-06
PCB 199 52663-75-9 0.0231¢ 9.18E-06 2.0E-05 1.0E-04 0.37E-06 0.83E-06 4.08E-06 9.18E-06
PCB 200 52663-73-7 0.0231¢ 9.25E-06 2.5E-05 1.0E-04 0.36E-06 0.84E-06 3.94E-06 9.25E-06
PCB 201 40186-71-8 0.0231¢ 9.32E-06 4.4E-05 1.0E-04 0.36E-06 0.85E-06 3.94E-06 9.32E-06
PCB 202 2136-99-4 0.0231¢ 9.20E-06 4.4E-05 1.0E-04 0.35E-06 0.84E-06 3.90E-06 9.20E-06
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Achievable Laboratory Achievable Laboratory
Limits Limits
Project Analytical Method” (11 £2-g sample)® (1 g-sample)*
Quantitation MDL Method QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg

Analyte Number (mg/kg ww)? | (mg/kg ww) ww) ww) ww) ww) ww) ww)
PCB 203 52663-76-0 0.0231¢ 9.10E-06 4.4E-05 1.0E-04 0.36E-06 0.83E-06 3.99E-06 9.10E-06
PCB 204 74472-52-9 0.0231¢ 9.29E-06 4 5E-05 1.0E-04 0.36E-06 0.84E-06 3.94E-06 9.29E-06
PCB 205 74472-53-0 0.0231¢ 1.78E-05 4.5E-05 1.0E-04 0.69E-06 1.62E-06 7.60E-06 1.78E-05
PCB 206 40186-72-9 0.0231¢ 3.84E-05 4.5E-05 1.0E-04 1.55E-06 3.49E-06 1.71E-05 3.84E-05
PCB 207 52663-79-3 0.0231¢ 3.04E-05 4 5E-05 1.0E-04 1.19E-06 2.77E-06 1.31E-05 3.04E-05
PCB 208 52663-77-1 0.0231¢ 3.00E-05 4.6E-05 1.0E-04 1.19E-06 2.73E-06 1.31E-05 3.00E-05
PCB 209 2051-24-3 0.0231¢ 1.25E-06 1.5E-05 5.0E-05 0.48E-06 1.13E-06 5.31E-06 1.25E-06

Note Project data will be reported in units appropriate to the analytical method.

DQLs have not been approved by USEPA. DQLs based on the lowest available ecological tissue thresholds based on tissue-residue TRVs (if
available) including TRVs derived for the protection of benthos and fish as well as dietary TRVs for the protection of wildlife receptors. See
Attachment K for benthos, fish, and wildlife thresholds used to derive DQLs. DQLs (including ecological thresholds presented in Attachment K)
are very conservative, generic analytical goals used solely for the purpose of evaluating laboratory analytical methods and achievable
laboratory limits; these are not project-specific screening levels or PRGs. These values will be developed in subsequent phases of the project.
Analytical MDLs and QLs are those documented in validated methods.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and
QLs will vary based on sample-specific factors. For PCBs, the MDL and QL are based on extraction of 11 +2-g samples. The MDLs and QLs
for the 1-g samples were determined by multiplying the MDLs and QLs for the 11 + 2-g samples by a factor of 11. The laboratory detection
limit will be based on the sample specific EDL. Actual EDLs will vary based on sample-specific factors, including sample mass.

¢ The DQL was based on risk for total PCBs. DQLs have not been approved by USEPA.

DQLs for the twelve dioxin-like PCB congeners calculated by dividing the 2,3,7,8-TCDD DQL by its respective mammal or bird toxic
equivalence factor as cited in Van den Berg et al (1998) and (2006), respectively. DQLs have not been approved by USEPA.

CAS — Chemical Abstract Service PCB — polychlorinated biphenyl USEPA — US Environmental Protection Agency
DQL — data quality level PRG - preliminary remediation goal ww — wet weight

EDL — estimated detection limit QL - quantitation limit

MDL — method detection limit TRV - toxicity reference value

Bold indicates chemicals for which the achievable laboratory limits exceed the DQL.
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Quality Assurance Project Plan
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Tissue

Analytical Group, Method, and Laboratory: PCBs — Aroclors, USEPA SW-846 8082, Alpha Analytical, Mansfield, MA
SOP from Worksheet 23: M35

Concentration Level: Low

Project . X Achievab_le .
DQL Quantitation Limit Analytical Method Laboratory Limits
(mg/kg Goal MDL Method QL MDL QL
Analyte CAS Number ww)? (mg/kg ww) (mg/kg ww) (mg/kg ww) (mg/kg) (mg/kg)

Aroclor 1016 12674-11-2 0.0231¢ 0.004 NA NA 0.001 0.004
Aroclor 1221 11104-28-2 0.0231¢ 0.004 NA NA 0.002 0.004
Aroclor 1232 11141-16-5 0.0231¢ 0.004 NA NA 0.002 0.004
Aroclor 1242 53469-21-9 0.0231¢ 0.004 NA NA 0.001 0.004
Aroclor 1248 12672-29-6 0.0231¢ 0.004 NA NA 0.001 0.004
Aroclor 1254 11097-69-1 0.0231¢ 0.004 NA NA 0.001 0.004
Aroclor 1260 11096-82-5 0.0231¢ 0.004 NA NA 0.002 0.004
Aroclor 1262 37324-23-5 0.0231¢ 0.004 NA NA 0.002 0.004
Aroclor 1268 11100-14-4 0.0231¢ 0.004 NA NA 0.002 0.004

Note Project data will be reported in units appropriate to the analytical method.
DQLs have not been approved by USEPA. DQLs based on the lowest available ecological tissue thresholds based on tissue-residue
TRVs (if available) including TRVs derived for the protection of benthos and fish as well as dietary TRVs for the protection of wildlife
receptors. See Attachment K for benthos, fish, and wildlife thresholds used to derive DQLs. DQLs (including ecological thresholds
presented in Attachment K) are very conservative, generic analytical goals used solely for the purpose of evaluating laboratory analytical
methods and achievable laboratory limits; these are not project-specific screening levels or PRGs. These values will be developed in
subsequent phases of the project.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL,
the value was determined to be NA.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs
and QLs will vary based on sample-specific factors, including sample mass. Tissue QL and MDL is based on sediment QL and MDL. The
laboratory conducts MDL studies with spikes that go through the extraction and analytical process; therefore, dry weight or wet weight
units do not apply.

¢ The DQL was based on risk for total PCBs. DQLs have not been approved by USEPA.
CAS — Chemical Abstract Service PCB — polychlorinated biphenyl

DQL - data quality level PRG — preliminary remediation goal

USEPA — US Environmental Protection Agency
ww — wet weight
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Project X Achievable
DQL Quantitation Limit Analytical Method Laboratory Limits®
(mg/kg Goal MDL Method QL MDL QL
Analyte CAS Number ww)? (mg/kg ww) (mg/kg ww) (mg/kg ww) (mg/kQg) (mg/kQg)
MDL — method detection limit QL — quantitation limit
NA — not available TRV - toxicity reference value
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Matrix: Tissue

Analytical Group, Method, and Laboratory: PCDDs/PCDFs, USEPA 1613B, Analytical Perspectives, Wilmington, NC
SOP from Worksheet 23: M3

Concentration Level: Low

Project ' X Achievablle .
Quantitation Analytical Method Laboratory Limits
DQL Limit Goal MDL Method QL MDLs QLs
Analyte CAS Number (mg/kg ww)? (mg/kg ww) (mg/kg ww) (mg/kg ww) | (mg/kg ww) | (mg/kg ww)
1,2,3,4,6,7,8-HpCDD 35822-46-9 2.75E-04° 5.70E-07 NA 5.00E-06 2.10E-07 5.70E-07
1,2,3,4,6,7,8-HpCDF 67562-39-4 1.95E-04¢ 2.10E-07 NA 5.00E-06 8.70E-08 2.10E-07
1,2,3,4,7,8-HxCDD 39227-28-6 1.95E-06" 6.60E-07 NA 5.00E-06 2.73E-07 6.60E-07
1,2,3,4,7,8-HxCDF 70648-26-9 1.95E-05¢ 1.89E-07 NA 5.00E-06 7.80E-08 1.89E-07
1,2,3,4,7,8,9-HpCDF 55673-89-7 1.95E-04¢ 3.00E-07 NA 5.00E-06 1.26E-07 3.00E-07
1,2,3,6,7,8-HxCDD 57653-85-7 2.75E-05° 6.60E-07 NA 5.00E-06 2.73E-07 6.60E-07
1,2,3,6,7,8-HxCDF 57117-44-9 1.95E-05¢ 1.80E-07 NA 5.00E-06 7.50E-08 1.80E-07
1,2,3,7,8,9-HxCDD 19408-74-3 2.75E-05° 6.90E-07 NA 5.00E-06 2.82E-07 6.90E-07
1,2,3,7,8,9-HxCDF 72918-21-9 1.95E-05¢ 2.31E-07 NA 5.00E-06 9.60E-08 2.31E-07
1,2,3,7,8-PeCDD 40321-76-4 1.95E-06" 5.31E-07 NA 5.00E-06 2.19E-07 5.31E-07
1,2,3,7,8-PeCDF 57117-41-6 3.9E-05° 4.89E-07 NA 5.00E-06 1.98E-07 4.89E-07
2,3,4,6,7,8-HxCDF 60851-34-5 1.95E-05¢ 2.01E-07 NA 5.00E-06 8.10E-08 2.01E-07
2,3,4,7,8-PeCDF 57117-31-4 3.9E-06° 4.41E-07 NA 5.00E-06 1.77E-07 4.41E-07
2,3,7,8-TCDD 1746-01-6 1.95E-06 2.10E-07 NA 1.00E-06 9.90E-08 2.10E-07
2,3,7,8-TCDF 51207-31-9 1.2E-05° 2.94E-07 NA 1.00E-06 1.20E-07 2.94E-07
OCDD 3268-87-9 9.16E-03° 9.60E-07 NA 1.00E-05 3.60E-07 9.60E-07
OCDF 39001-02-0 9.2E-03° 9.00E-07 NA 1.00E-05 3.60E-07 9.00E-07

Note Project data will be reported in units appropriate to the analytical method.

DQLs have not been approved by USEPA. DQLs based on the lowest available ecological tissue thresholds based on tissue-residue TRVs (if
available) including TRVs derived for the protection of benthos and fish as well as dietary TRVs for the protection of wildlife receptors. See
Attachment K for benthos, fish, and wildlife thresholds used to derive DQLs. DQLs (including ecological thresholds presented in Attachment
K) are very conservative, generic analytical goals used solely for the purpose of evaluating laboratory analytical methods and achievable
laboratory limits; these are not project-specific screening levels or PRGs. These values will be developed in subsequent phases of the

project.
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Project _ X Achievable .
Quantitation Analytical Method Laboratory Limits
DQL Limit Goal MDL Method QL MDLs QLs
Analyte CAS Number (mg/kg ww)* (mg/kg ww) (mg/kg ww) (mg/kg ww) | (mg/kg ww) | (mg/kg ww)

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL,
the value was determined to be NA.
Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs

and QLs will vary based on sample-specific factors, including sample mass. For PCDDs/PCDFs, the MDL and QL are based on extraction of
10 grams/sample. The laboratory detection limit will be based on the sample specific EDL. Actual EDLs will vary based on sample-specific
factors, including sample mass.
¢ DQLs for individual PCDDs/ PCDFs calculated by dividing the 2,3,7,8-TCDD DQL by its respective mammal or bird toxic equivalence factor
as cited in Van den Berg et al. (1998) and (2006), respectively. DQLs have not been approved by USEPA.

CAS — Chemical Abstract Service

DQL — data quality level

EDL — estimated detection limit
HpCDD - heptachlorodibenzo-p-dioxin
HpCDF — heptachlorodibenzofuran
HxCDD - hexachlorodibenzo-p-dioxin
HxCDF — hexachlorodibenzofuran
MDL — method detection limit

NA — not available

OCDD - octachlorodibenzo-p-dioxin
OCDF - octachlorodibenzofuran

PCDD - polychlorinated dibenzo-p-dioxin
PCDF - polychlorinated dibenzofuran
PeCDD - pentachlorodibenzo-p-dioxin
PeCDF — pentachlorodibenzofuran

PRG - preliminary remediation goal

QL - quantitation limit

TCDD - tetrachlorodibenzo-p-dioxin

TCDF — tetrachlorodibenzofuran

TRV - toxicity reference value
USEPA — US Environmental Protection Agency
ww — wet weight
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Matrix: Tissue

Analytical Group, Method, and Laboratory: PAHs, CARB 429 Modified, Maxxam Analytics, Mississauga, ON
SOP from Worksheet 23: M4

Concentration Level: Low

Project Analyticgl Achievable Laboratory
DQL Quantitation Method Limits®
(mg/kg Limit Goal MDL Method QL MDL QL
Analyte CAS Number ww)? (mg/kg ww) (mg/kg ww) | (mg/kg ww) | (mg/kgww) | (mg/kg ww)
2-Methylnaphthalene 91-57-6 337 0.001 NA NA 0.0001216 0.001
Acenaphthene 83-32-9 0.24¢ 0.001 NA NA 0.0001186 0.001
Acenaphthylene 208-96-8 0.24¢ 0.001 NA NA 0.0001331 0.001
Anthracene 120-12-7 0.24 0.001 NA NA 0.0000792 0.001
Fluorene 86-73-7 0.24° 0.001 NA NA 0.0003043 0.001
Naphthalene 91-20-3 0.24¢ 0.001 NA NA 0.0001165 0.001
Phenanthrene 85-01-8 0.24° 0.001 NA NA 0.0001246 0.001
Benzo[a]anthracene 56-55-3 0.24¢ 0.001 NA NA 0.0001307 0.001
Benzol[a]pyrene 50-32-8 0.24° 0.001 NA NA 0.0002381 0.001
Benzolb]fluoranthene 205-99-2 0.24¢ 0.001 NA NA 0.0002573 0.001
Benzole]pyrene 192-97-2 NA® 0.001 NA NA 0.0000994 0.001
Benzo[g,h,i]perylene 191-24-2 0.24° 0.001 NA NA 0.0001359 0.001
Benzolk]fluoranthene' 207-08-9 0.24° 0.001 NA NA 0.0001935 0.001
Chrysene 218-01-9 0.24° 0.001 NA NA 0.0002475 0.001
Dibenzo[a,hlanthracene 53-70-3 0.24° 0.001 NA NA 0.0001729 0.001
Fluoranthene 206-44-0 0.24¢ 0.001 NA NA 0.0003043 0.001
Indeno-[1,2,3c,d]pyrene 193-39-5 0.24¢ 0.001 NA NA 0.0002026 0.001
Perylene 198-55-0 NA® 0.001 NA NA 0.0001281 0.001
1-Methylnaphthalene 90-12-0 937 0.001 NA NA 0.0001152 0.001
1-Methylphenanthrene 832-69-9 NA® 0.001 NA NA 0.0000721 0.001
2,3,5-Trimethylnaphthalene 2245-38-7 NA® 0.001 NA NA 0.0001275 0.001
2,6-Dimethylnaphthalene 581-42-0 NA® 0.001 NA NA 0.0001006 0.001
Dibenzothiophene 132-65-0 293 0.001 NA NA 0.0001031 0.001
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Project Analytlcal Achievable Laboratory
DQL Quantitation Method" Limits®
(mg/kg Limit Goal MDL Method QL MDL QL
Analyte CAS Number ww)? (mg/kg ww) (mg/kg ww) | (mg/kgww) | (mg/kgww) | (mg/kg ww)
Pyrene 129-00-0 0.24¢ 0.001 NA NA 0.0002738 0.001

Note Project data will be reported in units appropriate to the analytical method.

DQLs have not been approved by USEPA. DQLs based on the lowest available ecological tissue thresholds based on tissue-residue TRVs (if
available) including TRVs derived for the protection of benthos and fish as well as dietary TRVs for the protection of wildlife receptors. See
Attachment K for benthos, fish, and wildlife thresholds used to derive DQLs. DQLs (including ecological thresholds presented in Attachment K)
are very conservative, generic analytical goals used solely for the purpose of evaluating laboratory analytical methods and achievable laboratory
limits; these are not project-specific screening levels or PRGs. These values will be developed in subsequent phases of the project.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL, the
value was determined to be NA.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and
QLs will vary based on sample-specific factors, including sample mass. Tissue RL and MDL is based on sediment RL and MDL.

The DQL for this analyte was based on the DQL for anthracene. DQLs have not been approved by USEPA.

A DQL or project quantitation limit goal could not be established because no toxicity thresholds were available.

Benzolk]fluoranthene will be reported by the laboratory with a C-qualifier, indicating that it co-elutes with benzo[j]fluoranthene.

d
e
f

CARB - California Air Resources Board NA — not available RL — reporting limit

CAS — Chemical Abstract Service PAH — polycyclic aromatic hydrocarbon TRV - toxicity reference value
DQL — data quality level PRG — preliminary remediation goal ww — wet weight

MDL — method detection limit QL — quantitation limit
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Matrix: Tissue
Analytical Group, Method, and Laboratory: Alkylated PAHs, USEPA SW-846 8270D, Alpha Analytical, Mansfield, MA
SOP from Worksheet 23: M43, M46

Concentration Level: Low

Surface Sediment Chemical Analyses and Benthic Invertebrate
Toxicity and Bioaccumulation Testing

Revision Number: 0

Revision Date: 10/8/09

Project . X Achievabile .Lacboratory
DQL Quantitation Analytical Method Limits
(mg/kg Limit Goal MDL Method QL MDL QL
Analyte CAS Number ww)? (mg/kg ww) (mg/kg ww) | (mg/kg ww) (mg/kg) (mg/kg)
C2-Alkylnaphthalenes NA 0.24 0.001 NA NA 0.00009 0.001
C3-Alkylnaphthalenes NA 0.24 0.001 NA NA 0.00009 0.001
C1-Benzanthracene/chrysenes NA 0.24 0.001 NA NA 0.00016 0.001
C1-Dibenzothiophenes NA 0.24 0.001 NA NA 0.00016 0.001
C1-Fluorenes NA 0.24 0.001 NA NA 0.00008 0.001
C1-Phenanthrene/anthracenes NA 0.24 0.001 NA NA 0.00012 0.001
C1-Pyrene/fluoranthenes NA 0.24 0.001 NA NA 0.00017 0.001
C2-Benzanthracene/chrysenes NA 0.24 0.001 NA NA 0.00016 0.001
C2-Dibenzothiophenes NA 293 0.001 NA NA 0.00006 0.001
C2-Fluorenes NA 0.24 0.001 NA NA 0.00008 0.001
C2-Naphthalenes NA 0.24 0.001 NA NA 0.00016 0.001
C2-Phenanthrene/anthracenes NA 0.24 0.001 NA NA 0.00016 0.001
C3-Benzanthracene/chrysenes NA 0.24 0.001 NA NA 0.00016 0.001
C3-Dibenzothiophenes NA 293 0.001 NA NA 0.00016 0.001
C3-Fluorenes NA 0.24 0.001 NA NA 0.00008 0.001
C3-Naphthalenes NA 0.24 0.001 NA NA 0.00016 0.001
C3-Phenanthrene/anthracenes NA 0.24 0.001 NA NA 0.00012 0.001
C4-Benzanthracene/chrysenes NA 0.24 0.001 NA NA 0.00016 0.001
C4-Dibenzothiophenes NA 293 0.001 NA NA 0.00016 0.001
C4-Naphthalenes NA 0.24 0.001 NA NA 0.00016 0.001
C4-Phenanthrenes/anthracenes NA 0.24 0.001 NA NA 0.00016 0.001

Note: Project data will be reported in units appropriate to the analytical method

a

DQLs have not been approved by USEPA. DQLs based on the lowest available ecological tissue thresholds based on tissue-residue TRVs
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Project Achievable Laboratory
DOL Quantitation Analytical Method” Limits®
(ma/kg Limit Goal MDL Method QL MDL QL
Analyte CAS Number ww)? (mg/kg ww) (mg/kg ww) | (mg/kg ww) (mg/kQg) (mg/kg)

(if available) including TRVs derived for the protection of benthos and fish as well as dietary TRVs for the protection of wildlife receptors.
See Attachment K for benthos, fish, and wildlife thresholds used to derive DQLs. DQLs (including ecological thresholds presented in
Attachment K) are very conservative, generic analytical goals used solely for the purpose of evaluating laboratory analytical methods and
achievable laboratory limits; these are not project-specific screening levels or PRGs. These values will be developed in subsequent phases
of the project. DQLs for alkylated PAHs were based on the DQLs presented for the parent PAH, using the lowest of the two parents when
two were present.

b Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL,
the value was determined to be NA.

°  Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs
and QLs will vary based on sample-specific factors. The MDL and QLs are the MDLs and QLs for the parent compound. Tissue MDLs and
QLs are based on sediment MDLs and QLs. The laboratory conducts MDL studies with spikes that go through the extraction and analytical
process; therefore, dry weight or wet weight units do not apply.

CAS — Chemical Abstract Service NA — not available TRV - toxicity reference value

DQL — data quality level PAH — polycyclic aromatic hydrocarbon USEPA — US Environmental Protection Agency
dw — dry weight PRG - preliminary remediation goal ww — wet weight

MDL — method detection limit QL — quantitation limit
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Matrix: Tissue

Analytical Group, Method, and Laboratory: Organochlorine Pesticides, USEPA 1699 Modified (NYSDEC HRMS-2), Maxxam Analytics,

Mississauga, ON

SOP from Worksheet 23: M5, M6, M7

Concentration Level: Low

Project _ X Achievab'le_ .
Quantitation Analytical Method Laboratory Limits
DQL Limit Goal MDL Method QL MDLs QLs
Analyte CAS Number (mg/kg ww)? (mg/kg ww) (mg/kg ww) | (mg/kg ww) (mg/kg ww) | (mg/kg ww)
2,4'-DDD 53-19-0 0.046 0.0001 NA NA 0.0000604 0.0001
2,4'-DDE 3424-82-6 0.046 0.0001 NA NA 0.0000376 0.0001
2,4'-DDT 789-02-6 0.026 0.0001 NA NA 0.0000113 0.0001
4,4'-DDD 72-54-8 0.046 0.0001 NA NA 0.0000197 0.0001
4,4'-DDE 72-55-9 0.046 0.0001 NA NA 0.0000200 0.0001
4,4'-DDT 50-29-3 0.026 0.0001 NA NA 0.0000156 0.0001
Aldrin 309-00-2 0.0069 0.0001 NA NA 0.0000151 0.0001
alpha-BHC 319-84-6 1.37 0.0001 NA NA 0.0000152 0.0001
beta-BHC 319-85-7 1.37¢ 0.0001 NA NA 0.0000177 0.0001
cis-Chlordane 5103-71-9 0.49° 0.0001 NA NA 0.0000525 0.0001
cis-Nonachlor 5103-73-1 0.49 0.0001 NA NA 0.0000655 0.0001
delta-BHC 319-86-8 1.37¢ 0.0001 NA NA 0.0000221 0.0001
Dieldrin 60-57-1 0.057 0.0001 NA NA 0.0000338 0.0001
Endosulfan | 959-98-8 0.031 0.0001 NA NA 0.0000939 0.0001
Endosufan Il 33213-65-9 0.031' 0.0002 NA NA 0.0000661 0.0002
Endosulfan sulfate 1031-07-8 0.031' 0.0001 NA NA 0.0000170 0.0001
Endrin 72-20-8 0.010 0.0001 NA NA 0.0000307 0.0001
Endrin aldehyde 7421-93-4 0.010° 0.0001 NA NA 0.0000531 0.0001
Endrin ketone 53494-70-5 0.010° 0.0001 NA NA 0.0000296 0.0001
gamma-BHC (Lindane) 58-89-9 1.37° 0.0001 NA NA 0.0000123 0.0001
Hexachlorobenzene 118-74-1 0.16 0.0001 NA NA 0.0000049 0.0001
Heptachlor 76-44-8 0.086" 0.0001 NA NA 0.0000124 0.0001
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Project _ X Achievable .
Quantitation Analytical Method Laboratory Limits
DQL Limit Goal MDL Method QL MDLs QLs
Analyte CAS Number (mg/kg ww)? (mg/kg ww) (mg/kg ww) | (mg/kg ww) (mg/kg ww) | (mg/kg ww)

Heptachlor epoxide 1024-57-3 0.086 0.0001 NA NA 0.0000267 0.0001
Methoxychlor 72-43-5 0.05 0.0001 NA NA 0.0005619 0.0001
Oxychlordane 27304-13-8 0.49 0.0001 NA NA 0.0000190 0.0001
trans-Chlordane 5103-74-2 0.49° 0.0001 NA NA 0.0000283 0.0001
trans-Nonachlor 3734-49-4 0.49 0.0001 NA NA 0.0000409 0.0001

Note Project data will be reported in units appropriate to the analytical method.

o Q@ ™ o0 Qo

BHC — benzene hexachloride

CAS — Chemical Abstract Service

DDD - dichlorodiphenyldichloroethane
DDE - dichlorodiphenyldichloroethylene
DDT - dichlorodiphenyltrichloroethane
DQL - data quality level

DQLs have not been approved by USEPA. DQLs based on the lowest available ecological tissue thresholds based on tissue-residue TRVs (if
available) including TRVs derived for the protection of benthos and fish as well as dietary TRVs for the protection of wildlife receptors. See
Attachment K for benthos, fish, and wildlife thresholds used to derive DQLs. DQLs (including ecological thresholds presented in Attachment
K) are very conservative, generic analytical goals used solely for the purpose of evaluating laboratory analytical methods and achievable
laboratory limits; these are not project-specific screening levels or PRGs. These values will be developed in subsequent phases of the
project.
Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL,
the value was determined to be NA.
Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs
and QLs will vary based on sample-specific factors, including sample mass.
The DQL for this analyte was based on the DQL for gamma-BHC. DQLs have not been approved by USEPA.
The DQL for this analyte was based on the DQL for total chlordane. DQLs have not been approved by USEPA.
The DQL for this analyte was based on the DQL for endosulfan. DQLs have not been approved by USEPA.
The DQL for this analyte was based on the DQL for endrin. DQLs have not been approved by USEPA.
The DQL for this analyte was based on the DQL for heptachlor epoxide. DQLs have not been approved by USEPA.
HRMS - high resolution mass spectrometry QL — quantitation limit
MDL — method detection limit TRV - toxicity reference value
NA — not available USEPA — US Environmental Protection Agency
NYSDEC — New York State Department of ww — wet weight

Environmental Conservation
PRG — preliminary remediation goal
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Tissue

Analytical Group, Method, and Laboratory: Metals (ICP/MS), USEPA SW-846 6020, CAS, Kelso, WA
SOP from Worksheet 23: M9, M10

Concentration Level: Low

Achievable
Project Quantitation Analytical Method" Laboratory Limits®
CAS DQL Limit Goal MDL Method QL MDL QL
Analyte Number (mg/kg ww)? (mg/kg ww) (mg/kg ww) (mg/kg ww) (mg/kg ww) (mg/kg ww)
Aluminum 7429-90-5 NA’ 2 NA NA 0.2 2
Antimony 7440-36-0 9,297 0.05 NA NA 0.02 0.05
Arsenic (total) 7440-38-2 1.15° 0.5 NA NA 0.08 0.5
Barium 7440-39-3 31.6 0.05 NA NA 0.03 0.05
Beryllium 7440-41-7 412 0.02 NA NA 0.007 0.02
Cadmium 7440-43-9 0.63 0.02 NA NA 0.02 0.02
Cobalt 7440-48-4 0.62 0.02 NA NA 0.003 0.02
Copper 7440-50-8 34 0.1 NA NA 0.08 0.1
Lead 7439-92-1 1.72 0.02 NA NA 0.008 0.02
Manganese 7439-96-5 549 0.05 NA NA 0.006 0.05
Nickel 7440-02-0 52.6 0.2 NA NA 0.04 0.2
Silver 7440-22-4 NA® 0.02 NA NA 0.008 0.02
Thallium 7440-28-0 0.41 0.02 NA NA 0.005 0.02
Titanium 7440-32-6 NA® 2 NA NA 0.7 2
Zinc 7440-66-6 12.7 0.5 NA NA 0.09 0.5

Note Project data will be reported in units appropriate to the analytical method.

DQLs have not been approved by USEPA. DQLs based on the lowest available ecological tissue thresholds based on tissue-residue TRVs
(if available) including TRVs derived for the protection of benthos and fish as well as dietary TRVs for the protection of wildlife receptors.
See Attachment K for benthos, fish, and wildlife thresholds used to derive DQLs. DQLs (including ecological thresholds presented in
Attachment K) are very conservative, generic analytical goals used solely for the purpose of evaluating laboratory analytical methods and
achievable laboratory limits; these are not project-specific screening levels or PRGs. These values will be developed in subsequent phases
of the project.

Analytical MDLs and QLs are those documented in validated methods.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Achievable
Project Quantitation Analytical Method” Laboratory Limits®
CAS DQL Limit Goal MDL Method QL MDL QL
Analyte Number (mg/kg ww)? (mg/kg ww) (mg/kg ww) (mg/kg ww) (mg/kg ww) (mg/kg ww)

and QLs will vary based on sample-specific factors, including sample mass.
¢ ADQLor project quantitation limit goal could not be established because no toxicity thresholds were available.

¢ The DQL for this analyte is based on the inorganic arsenic DQL. DQLs have not been approved by USEPA.
CAS — Chemical Abstract Service

DQL — data quality level
ICP/MS — inductively coupled plasma/mass

spectrometer

MDL — method detection limit

NA — not available

PRG — preliminary remediation goal

QL — quantitation limit

TRV — toxicity reference value
USEPA — US Environmental Protection Agency

ww — wet weight
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Tissue

Analytical Group, Method, and Laboratory: Metals (ICP), USEPA SW-846 6010B, CAS, Kelso, WA
SOP from Worksheet 23: M9, M11

Concentration Level: Low

Project ) b ) .
DQL Quantitation Analytical Method Achievable Laboratory Limits
(mg/kg Limit Goal MDL Method QL MDL QL
Analyte CAS Number ww)? (mg/kg ww) (mg/kg ww) (mg/kg ww (mg/kg ww) (mg/kg ww)
Calcium 7440-70-2 NA®® 10 NA NA 3 10
Chromium 7440-47-3 0.86 0.2 NA NA 0.07 0.2
Iron 7439-89-6 NA® 2 NA NA 0.7 2
Magnesium 7439-95-4 NA®® 2 NA NA 0.9 2
Potassium 7440-09-7 NA®© 30 NA NA 10 30
Sodium 7440-23-5 NA®® 20 NA NA 5 20
Vanadium 7440-62-2 1.03 0.3 NA NA 0.09 0.3

Note Project data will be reported in units appropriate to the analytical method.

DQLs have not been approved by USEPA. DQLs based on the lowest available ecological tissue thresholds based on tissue-residue
TRVs (if available) including TRVs derived for the protection of benthos and fish as well as dietary TRVs for the protection of wildlife
receptors. See Attachment K for benthos, fish, and wildlife thresholds used to derive DQLs. DQLs (including ecological thresholds
presented in Attachment K) are very conservative, generic analytical goals used solely for the purpose of evaluating laboratory analytical
methods and achievable laboratory limits; these are not project-specific screening levels or PRGs. These values will be developed in
subsequent phases of the project.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL,
the value was determined to be NA.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs
and QLs will vary based on sample-specific factors, including sample mass.

Essential nutrient.

A DQL or project quantitation limit goal could not be established because no toxicity thresholds were available.

d

e

CAS — Chemical Abstract Service NA — not available USEPA — US Environmental Protection
DQL - data quality level PRG - preliminary remediation goal Agency

ICP — inductively coupled plasma QL — quantitation limit ww — wet weight

MDL — method detection limit TRV - toxicity reference value
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Tissue

Analytical Group, Method, and Laboratory: Metals (Selenium), USEPA SW-846-7742, CAS, Kelso, WA
SOP from Worksheet 23: M9, M12

Concentration Level: Low

Project _ X Achievab_le ]_act)oratory
DQL Quantitation Analytical Method Limits
CAS (mg/kg Limit Goal MDL Method QL MDL QL
Analyte Number ww)? (mg/kg ww) (mg/kg ww) | (mg/kg ww) | (mg/kgww) | (mg/kg ww)
Selenium 7782-49-2 0.34 0.1 NA NA 0.02 0.1

Note Project data will be reported in units appropriate to the analytical method.

DQLs have not been approved by USEPA. DQLs based on the lowest available ecological tissue thresholds based on tissue-
residue TRVs (if available) including TRVs derived for the protection of benthos and fish as well as dietary TRVs for the
protection of wildlife receptors. See Attachment K for benthos, fish, and wildlife thresholds used to derive DQLs. DQLs
(including ecological thresholds presented in Attachment K) are very conservative, generic analytical goals used solely for the
purpose of evaluating laboratory analytical methods and achievable laboratory limits; these are not project-specific screening
levels or PRGs. These values will be developed in subsequent phases of the project.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the
MDL or QL, the value was determined to be NA.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
Actual MDLs and QLs will vary based on sample-specific factors, including sample mass.

CAS - Chemical Abstract Service PRG — preliminary remediation goal USEPA — US Environmental Protection
DQL - data quality level QL — quantitation limit Agency
MDL — method detection limit TRV - toxicity reference value ww — wet weight

NA — not available
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Tissue

Analytical Group, Method, and Laboratory: Methylmercury, USEPA 1630, Brooks Rand Labs, Seattle, WA
SOP from Worksheet 23: M16

Concentration Level: Low

Project ) b . e
DQL Quantitation Analytical Method Achievable Laboratory Limits
CAS (mg/kg Limit Goal MDL Method QL MDL QL
Analyte Number ww)? (mg/kg ww) (mg/kg ww) (mg/kg ww) (mg/kg ww) (mg/kg ww)
Methylmercury 22967-92-6 0.0086 0.003 NA NA 0.001 0.003

Note Project data will be reported in units appropriate to the analytical method.
DQLs have not been approved by USEPA. DQLs based on the lowest available ecological tissue thresholds based on tissue-residue TRVs (if
available) including TRVs derived for the protection of benthos and fish as well as dietary TRVs for the protection of wildlife receptors. See
Attachment K for benthos, fish, and wildlife thresholds used to derive DQLs. DQLs (including ecological thresholds presented in Attachment K)
are very conservative, generic analytical goals used solely for the purpose of evaluating laboratory analytical methods and achievable
laboratory limits; these are not project-specific screening levels or PRGs. These values will be developed in subsequent phases of the project.

®  Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL, the
value was determined to be not NA.

¢ Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and
QLs will vary based on sample-specific factors, including sample mass. Project data will be reported data in ng/g to maintain precision.

CAS — Chemical Abstract Service QL - quantitation limit

DQL - data quality level TRV - toxicity reference value

MDL — method detection limit USEPA — US Environmental Protection Agency
NA — not available ww — wet weight

PRG - preliminary remediation goal
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Matrix: Tissue

Analytical Group, Method, and Laboratory: Total Mercury, USEPA 1631, Brooks Rand Labs, LLC, Seattle, WA

SOP from Worksheet 23: M14, M15

Concentration Level: Low

Project ) b ] e
DQL Quantitation Analytical Method Achievable Laboratory Limits
CAS (mg/kg Limit Goal MDL Method QL MDL QL
Analyte Number ww)? (mg/kg ww) (mg/kg ww) (mg/kg ww) (mg/kg ww) (mg/kg ww)
Mercury 7439-97-6 0.0086 0.0001 NA NA 0.00004 0.0001

Note Project data will be reported in units appropriate to the analytical method.
DQLs have not been approved by USEPA. DQLs based on the lowest available ecological tissue thresholds based on tissue-residue TRVs
(if available) including TRVs derived for the protection of benthos and fish as well as dietary TRVs for the protection of wildlife receptors.
See Attachment K for benthos, fish, and wildlife thresholds used to derive DQLs. DQLs (including ecological thresholds presented in
Attachment K) are very conservative, generic analytical goals used solely for the purpose of evaluating laboratory analytical methods and
achievable laboratory limits; these are not project-specific screening levels or PRGs. These values will be developed in subsequent phases

of the project.

b Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL,

the value was determined to be NA.
¢ Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs

and QLs will vary based on sample-specific factors, including sample mass.
CAS — Chemical Abstract Service
DQL — data quality level
MDL — method detection limit

NA — not available

PRG — preliminary remediation goal

QL - quantitation limit

TRV — toxicity reference value

USEPA — US Environmental Protection Agency
ww — wet weight
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Tissue

Analytical Group, Method, and Laboratory: SVOCs, USEPA SW-846 8270C, Alpha Analytical, Mansfield, MA
SOP from Worksheet 23: M17, M18, M19, M20

Concentration Level: Low

Achievable
Project Quantitation Analytical Method" Laboratory Limit®
CAS DQL Limit Goal MDL Method QL MDL QL
Analyte Number (mg/kg ww)? (mg/kg ww) (mg/kg ww) | (mg/kg ww) (mg/kg) (mg/kg)

1,1'-Biphenyl 92-52-4 NA® 0.4 NA NA 0.2 0.4
2,2'-Oxybis (1-Chloropropane) 108-60-1 NA® 04 NA 0.66 0.2 0.4
2,4,5-Trichlorophenol 95-95-4 NA? 04 NA 0.66 0.2 04
2,4,6-Trichlorophenol 88-06-2 NA? 0.4 NA 0.66 0.2 0.4
2,4-Dichlorophenol 120-83-2 NA® 0.8 NA 0.66 0.4 0.8
2,4-Dimethylphenol 105-67-9 37.5 0.4 NA 0.66 0.2 04
2,4-Dinitrophenol 51-28-5 NA® 1.6 NA 3.3 0.8 1.6
2,4-Dinitrotoluene 121-14-2 NA® 0.4 NA 0.66 0.2 04
2,6-Dinitrotoluene 606-20-2 NA® 04 NA 0.66 0.2 04
2-Chloronaphthalene 91-58-7 NA? 0.4 NA 0.66 0.2 0.4
2-Chlorophenol 95-57-8 NA? 0.4 NA 0.66 0.2 0.4
2-Methylnaphthalene® 91-57-6 337 04 NA 0.66 0.2 04
2-Methylphenol 95-48-7 NA® 0.4 NA 0.66 0.2 0.4
2-Nitroaniline 88-74-4 NA® 0.4 NA 3.30 0.2 0.4
2-Nitrophenol 88-75-5 NA? 04 NA 0.66 0.2 04
3,3'-Dichlorobenzidine 91-94-1 NA® 0.4 NA 1.30 0.2 04
3-Nitroaniline 99-09-2 NA® 0.4 NA 3.3 0.2 0.4
4,6-Dinitro-2-methylphenol 534-52-1 NA® 1.6 NA 3.3 0.8 1.6
4-Bromophenyl-phenylether 101-55-3 NA® 0.4 NA 0.66 0.2 0.4
4-Chloro-3-methylphenol 59-50-7 NA® 04 NA 1.3 0.2 04
4-Chloroaniline 106-47-8 NA® 0.4 NA 1.3 0.2 04
4-Chlorophenyl-phenyl ether 7005-72-3 NA® 0.4 NA 0.66 0.2 0.4
4-Methylphenol 106-44-5 76.5 0.4 NA 0.66 0.2 0.4
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Achievable
Project Quantitation Analytical Method” Laboratory Limit®
CAS DQL Limit Goal MDL Method QL MDL QL
Analyte Number (mg/kg ww)? (mg/kg ww) (mg/kg ww) | (mg/kg ww) (mg/kQg) (mg/kQg)

4-Nitroaniline 100-01-6 NA® 0.4 NA NA 0.2 0.4
4-Nitrophenol 100-02-7 NA® 0.8 NA 3.3 0.4 0.8
Acenaphthene® 83-32-9 0.24¢ 0.4 NA 0.66 0.2 0.4
Acenaphthylene® 208-96-8 0.24° 0.4 NA 0.66 0.2 0.4
Acetophenone 98-86-2 NA® 04 NA NA 0.2 04
Anthracene® 120-12-7 0.24 0.4 NA 0.66 0.2 0.4
Atrazine 1912-24-9 NA® 0.4 NA NA 0.2 0.4
Benzaldehyde 100-52-7 NA® 0.4 NA NA 0.2 0.4
Benzo(a)anthracene® 56-55-3 0.24' 0.4 NA 0.66 0.2 0.4
Benzo(a)pyrene® 50-32-8 0.24" 0.4 NA 0.66 0.2 0.4
Benzo(b)fluoranthene® 205-99-2 0.24 0.4 NA 0.66 0.2 0.4
Benzo(g,h,i)perylene® 191-24-2 0.24' 0.4 NA 0.66 0.2 0.4
Benzo(k)fluoranthene® 207-08-9 0.24 0.4 NA 0.66 0.2 0.4
bis-(2-Chloroethoxy)methane 111-91-1 NA® 0.4 NA 0.66 0.2 0.4
bis-(2-Chloroethyl)ether 111-44-4 NA? 0.4 NA 0.66 0.2 04
bis(2-Ethylhexyl) phthalate 117-81-7 0.39 0.4 NA 0.66 0.2 0.4
Butylbenzylphthalate 85-68-7 1.24° 0.4 NA 0.66 0.2 04
Caprolactam 105-60-2 NA? 0.4 NA NA 0.2 0.4
Carbazole 86-74-8 NA® 0.4 NA NA 0.2 0.4
Chrysene® 218-01-9 0.24 0.4 NA 0.66 0.2 0.4
Dibenzo(a,h)-anthracene® 53-70-3 0.24' 0.4 NA 0.66 0.2 0.4
Dibenzofuran 132-64-9 NA® 0.4 NA 0.66 0.2 0.4
Diethylphthalate 84-66-2 1.24° 0.4 NA 0.66 0.2 04
Dimethylphthalate 131-11-3 1.24° 0.4 NA 0.66 0.2 04
Di-n-butylphthalate 84-74-2 0.5 0.4 NA NA 0.2 0.4
Di-n-octylphthalate 117-84-0 1.24° 04 NA 0.66 0.2 0.4
Fluoranthene® 206-44-0 0.24 0.4 NA 0.66 0.2 0.4
Fluorene® 86-73-7 0.24 0.4 NA 0.66 0.2 0.4
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Achievable
Project Quantitation Analytical Method” Laboratory Limit®
CAS DQL Limit Goal MDL Method QL MDL QL
Analyte Number (mg/kg ww)? (mg/kg ww) (mg/kg ww) | (mg/kg ww) (mg/kQg) (mg/kQg)

Hexachlorobenzene" 118-74-1 0.16 04 NA 0.66 0.2 04
Hexachlorobutadiene 87-68-3 1.46 0.4 NA 0.66 0.2 0.4
Hexachloroethane 67-72-1 624 0.4 NA 0.66 0.2 0.4
Hexchlorocyclopentadiene 77-47-4 NA® 04 NA 0.66 0.2 04
Indeno(1,2,3-cd)-pyrene® 193-39-5 0.24' 0.4 NA 0.66 0.2 0.4
Isophorone 78-59-1 NA® 0.4 NA 0.66 0.2 0.4
Naphthalene® 91-20-3 0.24" 0.4 NA 0.66 0.2 0.4
Nitrobenzene 98-95-3 NA® 04 NA 0.66 0.2 04
n-Nitroso-di-n-propylamine 621-64-7 NA® 0.4 NA 0.66 0.2 0.4
n-Nitrosodiphenylamine 86-30-6 NA? 04 NA 0.66 0.2 04
Pentachlorophenol 87-86-5 18.9 0.8 NA 3.30 04 0.8
Phenanthrene® 85-01-8 0.24 0.4 NA 0.66 0.2 0.4
Phenol 108-95-2 375 04 NA 0.66 0.2 0.4
Pyrene® 129-00-0 0.24 0.4 NA 0.66 0.2 0.4

Note Project data will be reported in units appropriate to the analytical method.
DQLs have not been approved by USEPA. DQLs based on the lowest available ecological tissue thresholds based on tissue-residue TRVs (if
available) including TRVs derived for the protection of benthos and fish as well as dietary TRVs for the protection of wildlife receptors. See
Attachment K for benthos, fish, and wildlife thresholds used to derive DQLs. DQLs (including ecological thresholds presented in Attachment
K) are very conservative, generic analytical goals used solely for the purpose of evaluating laboratory analytical methods and achievable
laboratory limits; these are not project-specific screening levels or PRGs. These values will be developed in subsequent phases of the

project.

the value was determined to be NA.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL,

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs

and QLs will vary based on sample-specific factors, including sample mass. The laboratory conducts MDL studies with spikes that go through
the extraction and analytical process; therefore, dry weight or wet weight units do not apply.

A DQL or project quantitation limit goal could not be established because no toxicity thresholds were available.

¢ Analyte will also be reported from the PAH HRGC/HRMS method, the results from the HRGC/HRMS will take precedence over these results.

The analytes 1-methylnaphthalene, 1-methylphenanthrene, 2,3,5-trimethylnaphthalene, 2,6-dimethylnaphthalene, benzo(e)pyrene,

dibenzothiophene, and perylene, originally listed under this method, will be reported by the PAH HRGC/HRMS method only.
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Achievable
Project Quantitation Analytical Method” Laboratory Limit®
CAS DQL Limit Goal MDL Method QL MDL QL
Analyte Number (mg/kg ww)? (mg/kg ww) (mg/kg ww) | (mg/kg ww) (mg/kQg) (mg/kQg)
f

precedence over these results.
CAS - Chemical Abstract Service
DQL - data quality level

HRGC - high-resolution gas chromatography

HRMS - high-resolution mass spectrometry

MDL — method detection limit

The DQL for this analyte was based on the DQL for anthracene. DQLs have not been approved by USEPA.
The DQL for this analyte was based on the DQL di-n-butyl phthalate. DQLs have not been approved by USEPA.
Analyte will also be reported from the organochlorine pesticide HRGC/HRMS method, the results from the HRGC/HRMS will take

NA — not available TRV - toxicity reference value
PAH — polycyclic aromatic hydrocarbon USEPA — US Environmental Protection Agency
PRG — preliminary remediation goal ww — wet weight

QL - quantitation limit
SVOC - semivolatile organic compound

Bold indicates chemicals for which the achievable laboratory limits exceed the DQL.
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Matrix: Tissue

Analytical Group, Method, and Laboratory: Butyltins, Krone et al. (1989), Columbia Analytical Services, Inc., Kelso, WA
SOP from Worksheet 23: M21, M22

Concentration Level: Low

Achievable Laboratory
Project Quantitation Analytical Method" Limit®
CAS DQL Limit Goal MDL Method QL MDL QL
Analyte Number (mg/kg ww)? (mg/kg ww) (mg/kg ww) (mg/kg ww) (mg/kg ww) (mg/kg ww)
Dibutyltin 14488-53-0 0.22° 0.001 NA NA 0.000091 0.001
Monobuyltin 78763-54-9 0.22° 0.001 NA NA 0.00020 0.001
Tetrabutyltin 1461-25-2 0.22° 0.001 NA NA 0.00018 0.001
Tributyltin 36643-28-4 0.22 0.001 NA NA 0.00033 0.001

Note Project data will be reported in units appropriate to the analytical method.
DQLs have not been approved by USEPA. DQLs based on the lowest available ecological tissue thresholds based on tissue-residue TRVs (if
available) including TRVs derived for the protection of benthos and fish as well as dietary TRVs for the protection of wildlife receptors. See
Attachment K for benthos, fish, and wildlife thresholds used to derive DQLs. DQLs (including ecological thresholds presented in Attachment K)
are very conservative, generic analytical goals used solely for the purpose of evaluating laboratory analytical methods and achievable
laboratory limits; these are not project-specific screening levels or PRGs. These values will be developed in subsequent phases of the project.

®  Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL, the
value was determined to be NA.

¢ Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and
QLs will vary based on sample-specific factors, including sample mass.

¢ The DQL for this analyte was based on the DQL for tributyltin. DQLs have not been approved by USEPA.

CAS — Chemical Abstract Service QL — quantitation limit

DQL — data quality level TRV — toxicity reference value

MDL — method detection limit ww — wet weight

NA — not available

PRG — preliminary remediation goal
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Tissue

Analytical Group, Method, and Laboratory: General Chemistry — Percent Moisture, SM2540G Modified, Alpha Analytical, Mansfield, MA
SOP from Worksheet 23: M24

Concentration Level: Low

Achievable
Project Quantitation Analytical Method" Laboratory Limit°
CAS DQL Limit Goal MDL Method QL MDL QL
Analyte Number (%)? (%) (%) (%) (%) (%)
Percent moisture NA NA® NA® NA NA NA NA

Note Project data will be reported in units appropriate to the analytical method.

d

DQLs have not been approved by USEPA. DQLs based on the lowest available ecological tissue thresholds based on tissue-residue TRVs (if
available) including TRVs derived for the protection of benthos and fish as well as dietary TRVs for the protection of wildlife receptors. See
Attachment K for benthos, fish, and wildlife thresholds used to derive DQLs. DQLs (including ecological thresholds presented in Attachment K)
are very conservative, generic analytical goals used solely for the purpose of evaluating laboratory analytical methods and achievable
laboratory limits; these are not project-specific screening levels or PRGs. These values will be developed in subsequent phases of the project.
Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL, the
value was determined to be NA.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and
QLs will vary based on sample-specific factors, including sample mass. When MDLs are not conducted for this analysis, the MDL and QL value
was determined to be NA. Although no MDLs and QLs are provided, the laboratory will use a 5-point (0.0001 g) analytical balance for this
procedure.

A DQL or project quantitation limit goal could not be established because percent moisture is not a chemical stressor.

CAS - Chemical Abstract Service PRG - preliminary remediation goal
DQL — data quality level QL - quantitation limit
MDL — method detection limit TRV — toxicity reference value

NA — not available
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Tissue

Analytical Group: General Chemistry — Lipids, Bligh-Dyer, Columbia Analytical Services, Kelso, WA SOP from Worksheet 23: M23

Concentration Level: Low

Achievable
Project Quantitation Analytical Method" Laboratory Limit°
CAS DQL Limit Goal MDL Method QL MDL QL
Analyte Number (%)? (%) (%) (%) (%) (%)
Lipids NA NA? NA? NA NA NA NA

Note Project data will be reported in units appropriate to the analytical method.

DQLs have not been approved by USEPA. DQLs based on the lowest available ecological tissue thresholds based on tissue-residue TRVs (if
available) including TRVs derived for the protection of benthos and fish as well as dietary TRVs for the protection of wildlife receptors. See
Attachment K for benthos, fish, and wildlife thresholds used to derive DQLs. DQLs (including ecological thresholds presented in Attachment K)
are very conservative, generic analytical goals used solely for the purpose of evaluating laboratory analytical methods and achievable
laboratory limits; these are not project-specific screening levels or PRGs. These values will be developed in subsequent phases of the project.
Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL, the
value was determined to be NA.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and
QLs will vary based on sample-specific factors, including sample mass. When MDLs are not conducted for this analysis, the MDL and QL value
was determined to be NA. Although no MDLs and QLs are provided, the laboratory will use a 5-point (0.0001 g) analytical balance for this

procedure.
¢ ADQLor project quantitation limit goal could not be established because percent lipids is not a chemical stressor.
CAS — Chemical Abstract Service PRG - preliminary remediation goal
DQL - data quality level QL — quantitation limit
MDL — method detection limit TRV - toxicity reference value

NA — not available
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Sediment

Analytical Group, Method, and Laboratory: PCBs — Congeners, USEPA1668A, Analytical Perspectives, Wilmington, NC
SOP from Worksheet 23: M2

Concentration Level: Low

Achievable Laboratory | Achievable Laboratory
Limits Limits
Analytical Method® (10-g sample)* (1-g sample)*
Project Method
Quantitation MDL QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg dw)® b (mg/kg dw) dw) dw) dw) dw) dw) dw)

PCBs by Congeners
PCB 1 2051-60-7 0.0227 4.36E-05 8.0E-06 2.0E-05 1.61E-06 4.36E-06 1.61E-05 4.36E-05
PCB 2 2051-61-8 0.0227 3.33E-05 4.0E-07 1.0E-06 1.28E-06 3.33E-06 1.28E-05 3.33E-05
PCB 3 2051-62-9 0.0227 3.28E-05 9.0E-06 2.0E-05 1.25E-06 3.28E-06 1.25E-05 3.28E-05
PCB 4 13029-08-8 0.0227 1.09E-04 1.7E-05 5.0E-05 4.09E-06 1.09E-05 4.09E-05 1.09E-04
PCB 5 16605-91-7 0.0227 7.59E-05 1.E-06 5.E-06 2.86E-06 7.59E-06 2.86E-05 7.59E-05
PCB 6 25569-80-6 0.0227 8.22E-05 1.E-06 5.E-06 3.09E-06 8.22E-06 3.09E-05 8.22E-05
PCB7 33284-50-3 0.0227 7.23E-05 2.E-06 5.E-06 2.73E-06 7.23E-06 2.73E-05 7.23E-05
PCB 8 34883-43-7 0.0227 8.07E-05 1.2E-05 5.0E-05 3.03E-06 8.07E-06 3.03E-05 8.07E-05
PCB 9 34883-39-1 0.0227 8.10E-05 2.E-06 5.E-06 3.04E-06 8.10E-06 3.04E-05 8.10E-05
PCB 10 33146-45-1 0.0227 6.27E-05 2.E-06 5.E-06 2.35E-06 6.27E-06 2.35E-05 6.27E-05
PCB 11 2050-67-1 0.0227 7.87E-05 1.0E-05 2.0E-05 2.96E-06 7.87E-06 2.96E-05 7.87E-05
PCB 12 2974-92-7 0.0227 8.05E-05 3.E-06 1.0E-05 3.02E-06 8.05E-06 3.02E-05 8.05E-05
PCB 13 2974-90-5 0.0227 8.05E-05 3.E-06 1.0E-05 3.02E-06 8.05E-06 3.02E-05 8.05E-05
PCB 14 34883-41-5 0.0227 7.14E-05 3.E-06 1.0E-05 2.68E-06 7.14E-06 2.68E-05 7.14E-05
PCB 15 2050-68-2 0.0227 8.50E-05 1.8E-05 5.0E-05 3.18E-06 8.50E-06 3.18E-05 8.50E-05
PCB 16 38444-78-9 0.0227 8.42E-05 4. E-06 1.0E-05 3.19E-06 8.42E-06 3.19E-05 8.42E-05
PCB 17 37680-66-3 0.0227 6.25E-05 9.E-06 2.0E-05 2.36E-06 6.25E-06 2.36E-05 6.25E-05
PCB 18 37680-65-2 0.0227 6.23E-05 1.7E-05 5.0E-05 2.35E-06 6.23E-06 2.35E-05 6.23E-05
PCB 19 38444-73-4 0.0227 7.18E-05 4. E-06 1.0E-05 2.72E-06 7.18E-06 2.72E-05 7.18E-05
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Achievable Laboratory | Achievable Laboratory
Limits Limits
Analytical Method® (10-g sample)* (1-g sample)*
Project Method
Quantitation MDL QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg dw)a'b (mg/kg dw) dw) dw) dw) dw) dw) dw)

PCB 20 38444-84-7 0.0227 9.08E-05 1.9E-05 5.0E-05 3.35E-06 9.08E-06 3.35E-05 9.08E-05
PCB 21 55702-46-0 0.0227 8.10E-05 5.E-06 2.0E-05 2.99E-06 8.10E-06 2.99E-05 8.10E-05
PCB 22 38444-85-8 0.0227 9.27E-05 9.E-06 2.0E-05 3.42E-06 9.27E-06 3.42E-05 9.27E-05
PCB 23 55720-44-0 0.0227 9.12E-05 5.E-06 2.0E-05 3.36E-06 9.12E-06 3.36E-05 9.12E-05
PCB 24 55702-45-9 0.0227 4.91E-05 5.E-06 2.0E-05 1.85E-06 4 91E-06 1.85E-05 4 91E-05
PCB 25 55712-37-3 0.0227 8.41E-05 5.E-06 2.0E-05 3.11E-06 8.41E-06 3.11E-05 8.41E-05
PCB 26 38444-81-4 0.0227 8.59E-05 8.E-06 2.0E-05 3.17E-06 8.59E-06 3.17E-05 8.59E-05
PCB 27 38444-76-7 0.0227 5.44E-05 6.E-06 2.0E-05 2.05E-06 5.44E-06 2.05E-05 5.44E-05
PCB 28 7012-37-5 0.0227 9.08E-05 1.9E-05 5.0E-05 3.35E-06 9.08E-06 3.35E-05 9.08E-05
PCB 29 15862-07-4 0.0227 8.59E-05 8.E-06 2.0E-05 3.17E-06 8.59E-06 3.17E-05 8.59E-05
PCB 30 35693-92-6 0.0227 6.23E-05 1.7E-05 5.0E-05 2.35E-06 6.23E-06 2.35E-05 6.23E-05
PCB 31 16606-02-3 0.0227 7.79E-05 1.5E-05 5.0E-05 2.88E-06 7.79E-06 2.88E-05 7.79E-05
PCB 32 38444-77-8 0.0227 4.49E-05 8.E-06 2.0E-05 1.70E-06 4.49E-06 1.70E-05 4 .49E-05
PCB 33 38444-86-9 0.0227 8.10E-05 5.E-06 2.0E-05 2.99E-06 8.10E-06 2.99E-05 8.10E-05
PCB 34 37680-68-5 0.0227 9.48E-05 7.E-06 2.0E-05 3.50E-06 9.48E-06 3.50E-05 9.48E-05
PCB 35 37680-69-6 0.0227 9.64E-05 8.E-06 2.0E-05 3.56E-06 9.64E-06 3.56E-05 9.64E-05
PCB 36 38444-87-0 0.0227 8.55E-05 8.E-06 2.0E-05 3.16E-06 8.55E-06 3.16E-05 8.55E-05
PCB 37 38444-90-5 0.0227 1.02E-04 1.3E-05 5.0E-05 3.77E-06 1.02E-05 3.77E-05 1.02E-04
PCB 38 53555-66-1 0.0227 8.80E-05 8.E-06 2.0E-05 3.25E-06 8.80E-06 3.25E-05 8.80E-05
PCB 39 38444-88-1 0.0227 8.54E-05 9.E-06 2.0E-05 3.16E-06 8.54E-06 3.16E-05 8.54E-05
PCB 40 38444-93-8 0.0227 4.22E-05 1.2E-05 5.0E-05 1.63E-06 4.22E-06 1.63E-05 4.22E-05
PCB 41 52663-59-9 0.0227 4.73E-05 1.2E-05 5.0E-05 1.82E-06 4.73E-06 1.82E-05 4.73E-05
PCB 42 36559-22-5 0.0227 4.92E-05 6.E-06 2.0E-05 1.90E-06 4.92E-06 1.90E-05 4 92E-05
PCB 43 70362-46-8 0.0227 5.53E-05 9.E-06 2.0E-05 2.14E-06 5.53E-06 2.14E-05 5.53E-05
PCB 44 41464-39-5 0.0227 4.03E-05 1.9E-05 5.0E-05 1.56E-06 4.03E-06 1.56E-05 4.03E-05
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Achievable Laboratory | Achievable Laboratory
Limits Limits
Analytical Method® (10-g sample)* (1-g sample)*
Project Method
Quantitation MDL QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg dw)a'b (mg/kg dw) dw) dw) dw) dw) dw) dw)

PCB 45 70362-45-7 0.0227 4.47E-05 5.E-06 2.0E-05 1.72E-06 4.47E-06 1.72E-05 4 47E-05
PCB 46 41464-47-5 0.0227 4.77E-05 1.0E-05 2.0E-05 1.83E-06 4.77E-06 1.83E-05 4.77E-05
PCB 47 2437-79-8 0.0227 4.03E-05 1.9E-05 5.0E-05 1.56E-06 4.03E-06 1.56E-05 4.03E-05
PCB 48 70362-47-9 0.0227 3.96E-05 8.E-06 2.0E-05 1.53E-06 3.96E-06 1.53E-05 3.96E-05
PCB 49 41464-40-8 0.0227 3.54E-05 1.1E-05 5.0E-05 1.37E-06 3.54E-06 1.37E-05 3.54E-05
PCB 50 62796-65-0 0.0227 4.09E-05 6.E-06 2.0E-05 1.58E-06 4.09E-06 1.58E-05 4.09E-05
PCB 51 68194-04-7 0.0227 4.15E-05 5.E-06 2.0E-05 1.61E-06 4.15E-06 1.61E-05 4 15E-05
PCB 52 35693-99-3 0.0227 4.27E-05 1.9E-05 5.0E-05 1.65E-06 4.27E-06 1.65E-05 4 27E-05
PCB 53 41464-41-9 0.0227 4.09E-05 6.E-06 2.0E-05 1.58E-06 4.09E-06 1.58E-05 4.09E-05
PCB 54 15968-05-5 0.0227 2.63E-05 1.2E-05 5.0E-05 1.01E-06 2.63E-06 1.01E-05 2.63E-05
PCB 55 74338-24-2 0.0227 2.57E-05 1.2E-05 5.0E-05 9.11E-06 2.57E-05 9.11E-05 2.57E-05
PCB 56 41464-43-1 0.0227 2.42E-04 1.0E-05 2.0E-05 8.57E-06 2.42E-05 8.57E-05 2.42E-04
PCB 57 70424-67-8 0.0227 2.18E-04 1.2E-05 5.0E-05 7.73E-06 2.18E-05 7.73E-05 2.18E-04
PCB 58 41464-49-7 0.0227 2.46E-04 1.3E-05 5.0E-05 8.72E-06 2.46E-05 8.72E-05 2.46E-04
PCB 59 74472-33-6 0.0227 3.10E-05 6.E-06 2.0E-05 1.20E-06 3.10E-06 1.20E-05 3.10E-05
PCB 60 33025-41-1 0.0227 2.22E-04 1.3E-05 5.0E-05 7.84E-06° 2.22E-05 7.84E-05° 2.22E-04
PCB 61 33284-53-6 0.0227 2.21E-04 1.7E-05 5.0E-05 7.84E-06 2.21E-05 7.84E-05 2.21E-04
PCB 62 54230-22-7 0.0227 3.10E-05 6.E-06 2.0E-05 1.20E-06 3.10E-06 1.20E-05 3.10E-05
PCB 63 74472-34-7 0.0227 1.93E-05 1.4E-05 5.0E-05 6.83E-06 1.93E-06 6.83E-05 1.93E-05
PCB 64 52663-58-8 0.0227 2.73E-05 7.E-06 2.0E-05 1.05E-06 2.73E-06 1.05E-05 2.73E-05
PCB 65 33284-54-7 0.0227 4.03E-05 1.9E-05 5.0E-05 1.56E-06 4.03E-06 1.56E-05 4.03E-05
PCB 66 32598-10-0 0.0227 2.29E-04 1.6E-05 5.0E-05 8.14E-06 2.29E-05 8.14E-05 2.29E-04
PCB 67 73575-53-8 0.0227 2.20E-04 1.5E-05 5.0E-05 7.79E-06 2.20E-05 7.79E-05 2.20E-04
PCB 68 73575-52-7 0.0227 2.17E-04 1.5E-05 5.0E-05 7.68E-06 2.17E-05 7.68E-05 2.17E-04
PCB 69 60233-24-1 0.0227 3.54E-05 1.1E-05 5.0E-05 1.37E-06 3.54E-06 1.37E-05 3.54E-05
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Achievable Laboratory | Achievable Laboratory
Limits Limits
Analytical Method® (10-g sample)* (1-g sample)*
Project Method
Quantitation MDL QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg dw)a'b (mg/kg dw) dw) dw) dw) dw) dw) dw)

PCB 70 32598-11-1 0.0227 2.21E-04 1.7E-05 5.0E-05 7.84E-06 2.21E-05 7.84E-05 2.21E-04
PCB 71 41464-46-4 0.0227 4.22E-05 1.2E-05 5.0E-05 1.63E-06 4.22E-06 1.63E-05 4 22E-05
PCB 72 41464-42-0 0.0227 2.20E-04 1.6E-05 5.0E-05 7.80E-06 2.20E-05 7.80E-05 2.20E-04
PCB 73 74338-23-1 0.0227 3.37E-05 1.6E-05 5.0E-05 1.30E-06 3.37E-06 1.30E-05 3.37E-05
PCB 74 32690-93-0 0.0227 2.21E-04 1.7E-05 5.0E-05 7.84E-06 2.21E-05 7.84E-05 2.21E-04
PCB 75 32598-12-2 0.0227 3.10E-05 6.E-06 2.0E-05 1.20E-06 3.10E-06 1.20E-05 3.10E-05
PCB 76 70362-48-0 0.0227 2.21E-04 1.7E-05 5.0E-05 7.84E-06 2.21E-05 7.84E-05 2.21E-04
PCB 77 32598-13-3 0.0089° 2.53E-04 1.7E-05 5.0E-05 8.93E-06 2.53E-05 8.93E-05 2.53E-04
PCB 78 70362-49-1 0.0227 2.45E-04 1.7E-05 5.0E-05 8.68E-06 2.45E-05 8.68E-05 2.45E-04
PCB 79 41464-48-6 0.0227 2.08E-04 1.7E-05 5.0E-05 7.37E-06 2.08E-05 7.37E-05 2.08E-04
PCB 80 33284-52-5 0.0227 2.15E-04 1.8E-05 5.0E-05 7.61E-06 2.15E-05 7.61E-05 2.15E-04
PCB 81 70362-50-4 0.0044° 2.32E-04 1.8E-05 5.0E-05 8.25E-06 2.32E-05 8.25E-05 2.32E-04
PCB 82 52663-62-4 0.0227 2.44E-04 1.3E-05 5.0E-05 8.31E-06 2.44E-05 8.31E-05 2.44E-04
PCB 83 60145-20-2 0.0227 2.19E-04 2.2E-05 5.0E-05 7.46E-06 2.19E-05 7.46E-05 2.19E-04
PCB 84 52663-60-2 0.0227 2.11E-04 1.2E-05 5.0E-05 7.16E-06 2.11E-05 7.16E-05 2.11E-04
PCB 85 65510-45-4 0.0227 1.70E-04 1.0E-05 2.0E-05 5.78E-06 1.70E-05 5.78E-05 1.70E-04
PCB 86 55312-69-1 0.0227 1.80E-04 1.5E-05 5.0E-05 6.12E-06 1.80E-05 6.12E-05 1.80E-04
PCB 87 38380-02-8 0.0227 1.80E-04 1.5E-05 5.0E-05 6.12E-06 1.80E-05 6.12E-05 1.80E-04
PCB 88 55215-17-3 0.0227 2.34E-04 1.2E-05 5.0E-05 7.92E-06 2.34E-05 7.92E-05 2.34E-04
PCB 89 73575-57-2 0.0227 2.16E-04 1.9E-05 5.0E-05 7.32E-06 2.16E-05 7.32E-05 2.16E-04
PCB 90 68194-07-0 0.0227 1.81E-04 2.4E-05 1.0E-04 6.14E-06 1.81E-05 6.14E-05 1.81E-04
PCB 91 68194-05-8 0.0227 1.63E-04 1.2E-05 5.0E-05 5.53E-06 1.63E-05 5.53E-05 1.63E-04
PCB 92 52663-61-3 0.0227 2.22E-04 1.2E-05 5.0E-05 7.55E-06 2.22E-05 7.55E-05 2.22E-04
PCB 93 73575-56-1 0.0227 2.09E-04 2.2E-05 5.0E-05 7.08E-06 2.09E-05 7.08E-05 2.09E-04
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Achievable Laboratory | Achievable Laboratory
Limits Limits
Analytical Method® (10-g sample)* (1-g sample)*
Project Method
Quantitation MDL QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg dw)a'b (mg/kg dw) dw) dw) dw) dw) dw) dw)

PCB 94 73575-55-0 0.0227 2.22E-04 1.2E-05 5.0E-05 7.51E-06 2.22E-05 7.51E-05 2.22E-04
PCB 95 38379-99-6 0.0227 1.85E-04 2.2E-05 5.0E-05 6.29E-06 1.85E-05 6.29E-05 1.85E-04
PCB 96 73575-54-9 0.0227 3.20E-05 2.1E-05 5.0E-05 1.22E-06 3.20E-06 1.22E-05 3.20E-05
PCB 97 41464-51-1 0.0227 1.80E-04 1.5E-05 5.0E-05 6.12E-06 1.80E-05 6.12E-05 1.80E-04
PCB 98 60233-25-2 0.0227 2.11E-04 2.2E-05 5.0E-05 7.16E-06 2.11E-05 7.16E-05 2.11E-04
PCB 99 38380-01-7 0.0227 1.87E-04 2.2E-05 5.0E-05 6.35E-06 1.87E-05 6.35E-05 1.87E-04
PCB 100 39485-83-1 0.0227 2.09E-04 2.2E-05 5.0E-05 7.08E-06 2.09E-05 7.08E-05 2.09E-04
PCB 101 37680-73-2 0.0227 1.81E-04 2.4E-05 1.0E-04 6.14E-06 1.81E-05 6.14E-05 1.81E-04
PCB 102 68194-06-9 0.0227 1.74E-04 2.2E-05 5.0E-05 5.92E-06 1.74E-05 5.92E-05 1.74E-04
PCB 103 60145-21-3 0.0227 1.72E-04 2.3E-05 5.0E-05 5.83E-06 1.72E-05 5.83E-05 1.72E-04
PCB 104 56558-16-8 0.0227 2.80E-05 2.3E-05 5.0E-05 1.07E-06 2.80E-06 1.07E-05 2.80E-05
PCB 105 32598-14-4 0.0227 1.67E-04 1.1E-05 2.0E-06 5.65E-06 1.67E-05 5.65E-05 1.67E-04
PCB 106 70424-69-0 0.0227 1.61E-04 1.4E-05 5.0E-05 5.48E-06 1.61E-05 5.48E-05 1.61E-04
PCB 107 70424-68-9 0.0227 1.65E-04 2.7E-05 1.0E-04 5.59E-06 1.65E-05 5.59E-05 1.65E-04
PCB 108 70362-41-3 0.0227 1.80E-04 1.5E-05 5.0E-05 6.12E-06 1.80E-05 6.12E-05 1.80E-04
PCB 109 74472-35-8 0.0227 1.35E-04 1.0E-05 2.0E-05 4 .59E-06 1.35E-05 4.59E-05 1.35E-04
PCB 110 38380-03-9 0.0227 1.62E-04 2.4E-05 1.0E-04 5.49E-06 1.62E-05 5.49E-05 1.62E-04
PCB 111 39635-32-0 0.0227 1.53E-04 2.4E-05 1.0E-04 5.19E-06 1.53E-05 5.19E-05 1.53E-04
PCB 112 74472-36-9 0.0227 1.75E-04 2.5E-05 1.0E-04 5.93E-06 1.75E-05 5.93E-05 1.75E-04
PCB 113 68194-10-5 0.0227 1.81E-04 2.4E-05 1.0E-04 6.14E-06 1.81E-05 6.14E-05 1.81E-04
PCB 114 74472-37-0 0.00068° 1.63E-04 1.2E-05 5.0E-05 5.54E-06 1.63E-05 5.54E-05 1.63E-04
PCB 115 74472-38-1 0.0227 1.41E-04 2.4E-05 1.0E-04 4.79E-06 1.41E-05 4.79E-05 1.41E-04
PCB 116 18259-05-7 0.0227 1.70E-04 1.0E-05 2.0E-05 5.78E-06 1.70E-05 5.78E-05 1.70E-04
PCB 117 68194-11-6 0.0227 1.75E-04 1.0E-05 2.0E-05 5.91E-06 1.75E-05 5.91E-05 1.75E-04
PCB 118 31508-00-6 0.0227 1.53E-04 1.9E-05 5.0E-05 5.19E-06 1.53E-05 5.19E-05 1.53E-04
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Achievable Laboratory | Achievable Laboratory
Limits Limits
Analytical Method® (10-g sample)* (1-g sample)*
Project Method
Quantitation MDL QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg dw)a'b (mg/kg dw) dw) dw) dw) dw) dw) dw)

PCB 119 56558-17-9 0.0227 1.80E-04 1.5E-05 5.0E-05 6.12E-06 1.80E-05 6.12E-05 1.80E-04
PCB 120 68194-12-7 0.0227 1.65E-04 1.5E-05 5.0E-05 5.61E-06 1.65E-05 5.61E-05 1.65E-04
PCB 121 56558-18-0 0.0227 1.56E-04 2.1E-05 5.0E-05 5.29E-06 1.56E-05 5.29E-05 1.56E-04
PCB 122 76842-07-4 0.0227 1.80E-04 1.2E-05 5.0E-05 6.11E-06 1.80E-05 6.11E-05 1.80E-04
PCB 123 65510-44-3 0.0227 1.61E-04 1.5E-05 5.0E-05 5.46E-06 1.61E-05 5.46E-05 1.61E-04
PCB 124 70424-70-3 0.0227 1.65E-04 2.7E-05 1.0E-04 5.59E-06 1.65E-05 5.59E-05 1.65E-04
PCB 125 74472-39-2 0.0227 1.80E-04 1.5E-05 5.0E-05 6.12E-06 1.80E-05 6.12E-05 1.80E-04
PCB 126 57465-28-8 0.000034° 3.28E-04 1.4E-05 5.0E-05 1.15E-05 3.28E-05 1.15E-04 3.28E-04
PCB 127 39635-33-1 0.0227 1.53E-04 2.8E-05 1.0E-04 5.19E-06 1.53E-05 5.19E-05 1.53E-04
PCB 128 38380-07-3 0.0227 8.98E-04 1.2E-05 5.0E-05 3.07E-05 8.98E-05 3.07E-04 8.98E-04
PCB 129 55215-18-4 0.0227 5.16E-05 2.1E-05 5.0E-05 1.89E-06 5.16E-06 1.89E-05 5.16E-05
PCB 130 52663-66-8 0.0227 6.69E-05 1.4E-05 5.0E-05 2.45E-06 6.69E-06 2.45E-05 6.69E-05
PCB 131 61798-70-7 0.0227 6.16E-05 1.2E-05 5.0E-05 2.23E-06 6.16E-06 2.23E-05 6.16E-05
PCB 132 38380-05-1 0.0227 5.69E-05 1.2E-05 5.0E-05 2.16E-06 5.69E-06 2.16E-05 5.69E-05
PCB 133 35694-04-3 0.0227 5.87E-05 1.7E-05 5.0E-05 2.13E-06 5.87E-06 2.13E-05 5.87E-05
PCB 134 52704-70-8 0.0227 7.11E-05 1.3E-05 5.0E-05 2.61E-06 7.11E-06 2.61E-05 7.11E-05
PCB 135 52744-13-5 0.0227 5.85E-05 1.1E-05 5.0E-05 2.13E-06 5.85E-06 2.13E-05 5.85E-05
PCB 136 38411-22-2 0.0227 3.72E-05 9.E-06 2.0E-05 1.40E-06 3.72E-06 1.40E-05 3.72E-05
PCB 137 35694-06-5 0.0227 5.22E-05 3.0E-05 1.0E-04 1.89E-06 5.22E-06 1.89E-05 5.22E-05
PCB 138 35065-28-2 0.0227 5.16E-05 2.1E-05 5.0E-05 1.89E-06 5.16E-06 1.89E-05 5.16E-05
PCB 139 56030-56-9 0.0227 5.61E-05 2.0E-05 5.0E-05 2.04E-06 5.61E-06 2.04E-05 5.61E-05
PCB 140 59291-64-4 0.0227 5.61E-05 2.0E-05 5.0E-05 2.04E-06 5.61E-06 2.04E-05 5.61E-05
PCB 141 52712-04-6 0.0227 5.46E-05 9.E-06 2.0E-05 1.99E-06 5.46E-06 1.99E-05 5.46E-05
PCB 142 41411-61-4 0.0227 6.38E-05 3.1E-05 1.0E-04 2.33E-06 6.38E-06 2.33E-05 6.38E-05
PCB 143 68194-15-0 0.0227 5.97E-05 1.3E-05 5.0E-05 2.18E-06 5.97E-06 2.18E-05 5.97E-05
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Achievable Laboratory | Achievable Laboratory
Limits Limits
Analytical Method® (10-g sample)* (1-g sample)*
Project Method
Quantitation MDL QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg dw)a'b (mg/kg dw) dw) dw) dw) dw) dw) dw)

PCB 144 68194-14-9 0.0227 5.84E-05 1.7E-05 5.0E-05 2.14E-06 5.84E-06 2.14E-05 5.84E-05
PCB 145 74472-40-5 0.0227 3.55E-05 3.2E-05 1.0E-04 1.31E-06 3.55E-06 1.31E-05 3.55E-05
PCB 146 51908-16-8 0.0227 5.38E-05 1.8E-05 5.0E-05 1.97E-06 5.38E-06 1.97E-05 5.38E-05
PCB 147 68194-13-8 0.0227 5.49E-05 1.8E-05 5.0E-05 1.99E-06 5.49E-06 1.99E-05 5.49E-05
PCB 148 74472-41-6 0.0227 5.90E-05 3.2E-05 1.0E-04 2.15E-06 5.90E-06 2.15E-05 5.90E-05
PCB 149 38380-04-0 0.0227 5.49E-05 1.8E-05 5.0E-05 1.99E-06 5.49E-06 1.99E-05 5.49E-05
PCB 150 68194-08-1 0.0227 3.47E-05 3.3E-05 1.0E-04 1.30E-06 3.47E-06 1.30E-05 3.47E-05
PCB 151 52663-63-5 0.0227 5.85E-05 1.1E-05 5.0E-05 2.13E-06 5.85E-06 2.13E-05 5.85E-05
PCB 152 68194-09-2 0.0227 3.38E-05 2.4E-05 1.0E-04 1.26E-06 3.38E-06 1.26E-05 3.38E-05
PCB 153 35065-27-1 0.0227 4.41E-05 1.3E-05 5.0E-05 1.62E-06 4.41E-06 1.62E-05 4.41E-05
PCB 154 60145-22-4 0.0227 5.23E-05 1.1E-05 5.0E-05 1.91E-06 5.23E-06 1.91E-05 5.23E-05
PCB 155 33979-03-2 0.0227 3.31E-05 3.4E-05 1.0E-04 1.24E-06 3.31E-06 1.24E-05 3.31E-05
PCB 156 38380-08-4 0.00068° 1.05E-03 1.3E-05 5.0E-05 3.61E-05 1.05E-04 3.61E-04 1.05E-03
PCB 157 69782-90-7 0.00068° 1.05E-03 1.3E-05 5.0E-05 3.61E-05 1.05E-04 3.61E-04 1.05E-03
PCB 158 74472-42-7 0.0227 4.08E-05 1.1E-05 2.0E-05 1.51E-06 4.08E-06 1.51E-05 4.08E-05
PCB 159 39635-35-3 0.0227 8.49E-04 3.5E-05 1.0E-04 2.90E-05 8.49E-05 2.90E-04 8.49E-04
PCB 160 41411-62-5 0.0227 4.54E-05 2.1E-05 5.0E-05 1.67E-06 4 54E-06 1.67E-05 4 54E-05
PCB 161 74472-43-8 0.0227 4.25E-05 3.5E-05 1.0E-04 1.55E-06 4.25E-06 1.55E-05 4.25E-05
PCB 162 39635-34-2 0.0227 7.90E-04 3.5E-05 1.0E-04 2.70E-05 7.90E-05 2.70E-04 7.90E-04
PCB 163 74472-44-9 0.0227 5.16E-05 2.1E-05 5.0E-05 1.89E-06 5.16E-06 1.89E-05 5.16E-05
PCB 164 74472-45-0 0.0227 4.13E-05 1.4E-05 5.0E-05 1.51E-06 4.13E-06 1.51E-05 4 .13E-05
PCB 165 74472-46-1 0.0227 4.72E-05 3.6E-05 1.0E-04 1.74E-06 4.72E-06 1.74E-05 4.72E-05
PCB 166 41411-63-6 0.0227 8.98E-04 1.2E-05 5.0E-05 3.07E-05 8.98E-05 3.07E-04 8.98E-04
PCB 167 52663-72-6 0.0227° 7.90E-04 1.1E-05 5.0E-05 2.70E-05 7.90E-05 2.70E-04 7.90E-04
PCB 168 59291-65-5 0.0227 4.41E-05 1.3E-05 5.0E-05 1.62E-06 4.41E-06 1.62E-05 4.41E-05
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Achievable Laboratory | Achievable Laboratory
Limits Limits
Analytical Method® (10-g sample)* (1-g sample)*
Project Method
Quantitation MDL QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg dw)a'b (mg/kg dw) dw) dw) dw) dw) dw) dw)

PCB 169 32774-16-6 0.0227° 8.67E-04 1.6E-05 5.0E-05 2.98E-05 8.67E-05 2.98E-04 8.67E-04
PCB 170 35065-30-6 0.0227 1.55E-03 1.6E-05 5.0E-05 5.24E-05 1.55E-04 5.24E-04 1.55E-03
PCB 171 52663-71-5 0.0227 1.59E-03 3.7E-05 1.0E-04 5.36E-05 1.59E-04 5.36E-04 1.59E-03
PCB 172 52663-74-8 0.0227 1.50E-03 3.8E-05 1.0E-04 5.05E-05 1.50E-04 5.05E-04 1.50E-03
PCB 173 68194-16-1 0.0227 1.59E-03 3.7E-05 1.0E-04 5.36E-05 1.59E-04 5.36E-04 1.59E-03
PCB 174 38411-25-5 0.0227 1.56E-03 1.9E-05 5.0E-05 5.28E-05 1.56E-04 5.28E-04 1.56E-03
PCB 175 40186-70-7 0.0227 1.54E-03 3.8E-05 1.0E-04 5.18E-05 1.54E-04 5.18E-04 1.54E-03
PCB 176 52663-65-7 0.0227 3.90E-05 3.9E-05 1.0E-04 1.44E-06 3.90E-06 1.44E-05 3.90E-05
PCB 177 52663-70-4 0.0227 1.66E-03 1.4E-05 5.0E-05 5.60E-05 1.66E-04 5.60E-04 1.66E-03
PCB 178 52663-67-9 0.0227 5.53E-05 2.2E-05 5.0E-05 2.04E-06 5.53E-06 2.04E-05 5.53E-05
PCB 179 52663-64-6 0.0227 4.43E-05 2.3E-05 5.0E-05 1.65E-06 4 43E-06 1.65E-04 4 43E-05
PCB 180 35065-29-3 0.0227 1.30E-03 1.4E-05 5.0E-05 4.38E-05 1.30E-04 4.38E-04 1.30E-03
PCB 181 T4472-47-2 0.0227 1.38E-03 4.0E-05 1.0E-04 4.70E-05 1.38E-04 4.70E-04 1.38E-03
PCB 182 60145-23-5 0.0227 1.42E-03 4.0E-05 1.0E-04 4 81E-05 1.42E-04 4.81E-04 1.42E-03
PCB 183 52663-69-1 0.0227 1.27E-03 4.0E-05 1.0E-04 4.28E-05 1.27E-04 4.28E-04 1.27E-03
PCB 184 74472-48-3 0.0227 4.50E-05 4.0E-05 1.0E-04 1.68E-06 4.50E-06 1.68E-03 4.50E-05
PCB 185 52712-05-7 0.0227 1.33E-03 4.0E-05 1.0E-04 4 49E-05 1.33E-04 4.49E-04 1.33E-03
PCB 186 74472-49-4 0.0227 4 .55E-05 4.1E-05 1.0E-04 1.71E-06 4 55E-06 1.71E-05 4 .55E-05
PCB 187 52663-68-0 0.0227 1.46E-03 1.9E-05 5.0E-05 4.93E-05 1.46E-04 4.93E-04 1.46E-03
PCB 188 74487-85-7 0.0227 3.92E-05 2.3E-05 5.0E-05 1.46E-06 3.92E-06 1.46E-05 3.92E-05
PCB 189 39635-31-9 0.0227° 2.16E-04 1.8E-05 5.0E-05 7.64E-06 2.16E-05 7.64E-05 2.16E-04
PCB 190 41411-64-7 0.0227 1.33E-03 2.3E-05 5.0E-05 4 .49E-05 1.33E-04 4.49E-04 1.33E-03
PCB 191 74472-50-7 0.0227 1.32E-03 4.2E-05 1.0E-04 4 45E-05 1.32E-04 4.45E-04 1.32E-03
PCB 192 74472-51-8 0.0227 1.43E-03 4.2E-05 1.0E-04 4.84E-05 1.43E-04 4.84E-04 1.43E-03
PCB 193 69782-91-8 0.0227 1.30E-03 1.4E-05 5.0E-05 4.38E-05 1.30E-04 4.38E-04 1.30E-03
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Achievable Laboratory | Achievable Laboratory
Limits Limits
Analytical Method® (10-g sample)* (1-g sample)*
Project Method
Quantitation MDL QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg dw)a'b (mg/kg dw) dw) dw) dw) dw) dw) dw)

PCB 194 35694-08-7 0.0227 5.70E-04 1.7E-05 5.0E-05 1.95E-05 5.70E-05 1.95E-04 5.70E-04
PCB 195 52663-78-2 0.0227 5.84E-04 4.3E-05 1.0E-04 2.00E-05 5.84E-05 2.00E-04 5.84E-04
PCB 196 42740-50-1 0.0227 2.00E-04 4.3E-05 1.0E-04 7.02E-06 2.00E-05 7.02E-05 2.00E-04
PCB 197 33091-17-7 0.0227 1.45E-04 2.5E-05 1.0E-04 5.10E-06 1.45E-05 5.10E-05 1.45E-04
PCB 198 68194-17-2 0.0227 2.25E-04 2.0E-05 1.0E-04 7.96E-06 2.25E-05 7.96E-05 2.25E-04
PCB 199 52663-75-9 0.0227 2.25E-04 2.0E-05 1.0E-04 7.96E-06 2.25E-05 7.96E-05 2.25E-04
PCB 200 52663-73-7 0.0227 1.72E-04 2.5E-05 1.0E-04 6.08E-06 1.72E-05 6.08E-05 1.72E-04
PCB 201 40186-71-8 0.0227 1.61E-04 4.4E-05 1.0E-04 5.70E-06 1.61E-05 5.70E-05 1.61E-04
PCB 202 2136-99-4 0.0227 1.52E-04 4.4E-05 1.0E-04 5.38E-06 1.52E-05 5.38E-05 1.52E-04
PCB 203 52663-76-0 0.0227 2.02E-04 4.4E-05 1.0E-04 7.14E-06 2.02E-05 7.14E-05 2.02E-04
PCB 204 74472-52-9 0.0227 1.69E-04 4.5E-05 1.0E-04 5.96E-06 1.69E-05 5.96E-05 1.69E-04
PCB 205 74472-53-0 0.0227 4.47E-04 4.5E-05 1.0E-04 1.53E-05 4 47E-05 1.53E-04 4 47E-04
PCB 206 40186-72-9 0.0227 5.04E-04 4.5E-05 1.0E-04 1.72E-05 5.04E-05 1.72E-04 5.04E-04
PCB 207 52663-79-3 0.0227 3.91E-04 4.5E-05 1.0E-04 1.35E-05 3.91E-05 1.35E-04 3.91E-04
PCB 208 52663-77-1 0.0227 3.93E-04 4.6E-05 1.0E-04 1.35E-05 3.93E-05 1.35E-04 3.93E-04
PCB 209 2051-24-3 0.0227 1.64E-04 1.5E-05 5.0E-05 5.69E-06 1.64E-05 5.69E-05 1.64E-04

Note Project data will be reported in units appropriate to the analytical method.

DQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June
2008, 2) USEPA RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and
TELSs (if available). RSLs for non-carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for
potential additive effects. See Attachment K for ecological and human health thresholds. DQLs (including ecological and human health
thresholds presented in Attachment K) are analytical goals listed solely for the purpose of evaluating laboratory analytical methods and
achievable laboratory limits; these are not project-specific screening levels or PRGs and are not approved by the USEPA as the appropriate
risk assessment criteria for this project. These values will be developed in subsequent phases of the project.
®  DQLs for individual PCB congeners based on the total PCB DQL. For dioxin-like PCB congeners, DQL based on the lower of the total PCB
DQL and the individual PCB congener DQL. DQLs have not been approved by USEPA.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL, the
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Analytical Method®

Achievable Laboratory
Limits
(10-g sample)*

Achievable Laboratory
Limits
(1-g sample)*

Project Method
Quantitation MDL QL MDL QL MDL QL
CAS DQL Limit Goal (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg (mg/kg
Analyte Number (mg/kg dw)® b (mg/kg dw) dw) dw) dw) dw) dw) dw)

value was determined to be NA.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and

QLs will vary based on sample-specific factors. For PCBs, the MDL and QL are based on extraction of 10-g samples. The MDLs and QLs for
the 1-g samples were determined by multiplying the MDLs and QLs for the 10-g samples by a factor of 10. The laboratory detection limit will
be based on the sample specific EDLs. Actual EDLs will vary based on sample specific factors.

DQLs for the individual dioxin-like PCB congeners calculated by dividing the 2,3,7,8-TCDD DQL by its respective mammal or bird toxic

equivalence factor as cited in Van den Berg et al (1998) and (2006), respectively. DQLs have not been approved by USEPA.

AET - apparent effects threshold
CAS — Chemical Abstract Service

DQL — data quality level
dw — dry weight

EDL — estimated detection limit

ERL - effects range — low
MDL — method detection limit

NA — not available
NJDEP — New Jersey Department of

Environmental Protection

NOAEL - no-observed-adverse-effect level
PCB — polychlorinated biphenyl

PRG — preliminary remediation goal
QL — quantitation limit

Bold indicates chemicals for which the achievable laboratory limits exceed the DQL.

RSL - regional screening level
TCDD - tetrachlorodibenzo-p-dioxin
TEL - threshold effects level

TRV — toxicity reference value

USEPA — US Environmental Protection Agency
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Matrix: Sediment

Analytical Group, Method, and Laboratory: PCB — Aroclors, USEPA SW-846 8082, Alpha Analytical, Mansfield, MA
SOP from Worksheet 23: M35

Concentration Level: Low

Achievable
DQL Project Quantitation Analytical Method” Laboratory Limits®
(mg/kg Limit Goal MDL Method QL MDL QL
Analyte CAS Number dw)? (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kQg) (mg/kQg)

Aroclor 1016 12674-11-2 0.0227 0.004 NA NA 0.001 0.004
Aroclor 1221 11104-28-2 0.0227 0.004 NA NA 0.002 0.004
Aroclor 1232 11141-16-5 0.0227 0.004 NA NA 0.002 0.004
Aroclor 1242 53469-21-9 0.0227 0.004 NA NA 0.001 0.004
Aroclor 1248 12672-29-6 0.0227 0.004 NA NA 0.001 0.004
Aroclor 1254 11097-69-1 0.0227 0.004 NA NA 0.001 0.004
Aroclor 1260 11096-82-5 0.0227 0.004 NA NA 0.002 0.004
Aroclor 1262 37324-23-5 0.0227 0.004 NA NA 0.002 0.004
Aroclor 1268 11100-14-4 0.0227 0.004 NA NA 0.002 0.004

Note Project data will be reported in units appropriate to the analytical method.

DQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June 2008, 2)
USEPA RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and TELs (if available). RSLs for
non-carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for potential additive effects. See Attachment K for
ecological and human health thresholds. DQLs (including ecological and human health thresholds presented in Attachment K) are analytical goals listed
solely for the purpose of evaluating laboratory analytical methods and achievable laboratory limits; these are not project-specific screening levels or PRGs
and are not approved by the USEPA as the appropriate risk assessment criteria for this project. These values will be developed in subsequent phases of the
project.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL, the value was
determined to be NA.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and QLs will vary
based specific estimated detection limits rather than QLs on sample-specific factors. The laboratory conducts MDL studies with spikes that go through the
extraction and analytical process; therefore, dry weight or wet weight units do not apply.

AET — apparent effects threshold NA — not available

CAS — Chemical Abstract Service NJDEP — New Jersey Department of Environmental
DQL — data quality level Protection

dw — dry weight NOAEL - no-observed-adverse-effect level

QL - quantitation limit

RSL — regional screening level
TEL — threshold effects level
TRV - toxicity reference value
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Achievable
DQL Project Quantitation Analytical Method” Laboratory Limits®
(mg/kg Limit Goal MDL Method QL MDL QL
Analyte CAS Number dw)? (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kQg) (mg/kQg)
ERL - effects range — low PCB — polychlorinated biphenyl USEPA - US Environmental Protection Agency

MDL — method detection limit PRG — preliminary remediation goal
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Lower Passaic River Restoration Project

QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Sediment

Analytical Group, Method, and Laboratory: PCDDs/PCDFs, USEPA 1613B, Analytical Perspectives, Wilmington, NC
SOP from Worksheet 23: M3

Concentration Level: Low

Project ' X Achievab_le .
Quantitation Analytical Method Laboratory Limits
DQL Limit Goal MDL Method QL MDLs QLs
Analyte CAS Number (mg/kg dw)? (mg/kg dw) (mg/kg dw) | (mg/kg dw) | (mg/kg dw) | (mg/kg dw)
1,2,3,4,6,7,8-HpCDD 35822-46-9 0.00045° 5.79E-06 NA 5.00E-06 2.05E-06 5.79E-06
1,2,3,4,6,7,8-HpCDF 67562-39-4 0.00045¢ 1.77E-06 NA 5.00E-06 6.4E-07 1.77E-06
1,2,3,4,7,8-HxCDD 39227-28-6 0.000045° 1.43E-06 NA 5.00E-06 6.2E-07 1.43E-06
1,2,3,4,7,8-HxCDF 70648-26-9 0.000045° 7.0E-07 NA 5.00E-06 2.9E-07 7.0E-07
1,2,3,4,7,8,9-HpCDF 55673-89-7 0.00045¢ 2.43E-06 NA 5.00E-06 8.8E-07 2.43E-06
1,2,3,6,7,8-HxCDD 57653-85-7 0.000045° 1.35E-06 NA 5.00E-06 5.9E-07 1.35E-06
1,2,3,6,7,8-HxCDF 57117-44-9 0.000045° 7.0E-07 NA 5.00E-06 2.9E-07 7.0E-07
1,2,3,7,8,9-HxCDD 19408-74-3 0.000045° 1.49E-06 NA 5.00E-06 6.5E-07 1.49E-06
1,2,3,7,8,9-HxCDF 72918-21-9 0.000045° 8.1E-07 NA 5.00E-06 3.4E-07 8.1E-07
1,2,3,7,8-PeCDD 40321-76-4 0.0000045° 7.6E-07 NA 5.00E-06 3.5E-07 7.6E-07
1,2,3,7,8-PeCDF 57117-41-6 0.00015¢ 7.4E-07 NA 5.00E-06 3.3E-07 7.4E-07
2,3,4,6,7,8-HxCDF 60851-34-5 0.000045° 7.5E-07 NA 5.00E-06 3.1E-07 7.5E-07
2,3,4,7,8-PeCDF 57117-31-4 0.000015° 6.3E-07 NA 5.00E-06 2.8E-07 6.3E-07
2,3,7,8-TCDD 1746-01-6 0.00000012 4.9E-07 NA 1.00E-06 2.3E-07 4.9E-07
2,3,7,8-TCDF 51207-31-9 0.000045° 3.7E-07 NA 1.00E-06 1.8E-07 3.7E-07
OCDD 3268-87-9 0.015° 2.74E-06 NA 1.00E-05 1.10E-06 2.74E-06
OCDF 39001-02-0 0.015° 2.13E-06 NA 1.00E-05 9.1E-07 2.13E-06

Note Project data will be reported in units appropriate to the analytical method.
DQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June
2008, 2) USEPA RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and
TELs (if available). RSLs for non-carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for
potential additive effects. See Attachment K for ecological and human health thresholds. DQLs (including ecological and human health
thresholds presented in Attachment K) are analytical goals listed solely for the purpose of evaluating laboratory analytical methods and
achievable laboratory limits; these are not project-specific screening levels or PRGs and are not approved by the USEPA as the appropriate
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

DQL
(mg/kg dw)?

Analyte CAS Number

Project Achievable
Quantitation Analytical Method” Laboratory Limits®
Limit Goal MDL Method QL MDLs QLs
(mg/kg dw) (mg/kg dw) | (mg/kg dw) | (mg/kg dw) | (mg/kg dw)

risk assessment criteria for this project. These values will be developed in subsequent phases of the project.

the value was determined to be NA.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL,

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs

and QLs will vary based on sample-specific factors. For PCDDs/PCDFs, the MDL and QL are based on extraction of 10 grams/sample. The
laboratory reporting limit will be based on the sample specific EDL. Actual EDLs will vary based on sample-specific factors, including sample

mass.

¢ DAQLs for individual PCDDs/ PCDFs calculated by dividing the 2,3,7,8-TCDD DQL by its respective mammal or bird toxic equivalence factor
as cited in Van den Berg et al (1998) and (2006), respectively. DQLs have not been approved by USEPA.

AET — apparent effects threshold

CAS — Chemical Abstract Service

DQL - data quality level

dw — dry weight

EDL — estimated detection limit

ERL - effects range — low

HpCDD - heptachlorodibenzo-p-dioxin
HpCDF — heptachlorodibenzofuran
HxCDD - hexachlorodibenzo-p-dioxin
HxCDF — hexachlorodibenzofuran

MDL — method detection limit

NA — not available

NJDEP — New Jersey Department of Environmental Protection
NOAEL — no-observed-adverse-effect level

OCDD - octachlorodibenzo-p-dioxin
OCDF - octachlorodibenzofuran

PCDD - polychlorinated dibenzo-p-dioxin
PCDF — polychlorinated dibenzofuran
PeCDD - pentachlorodibenzo-p-dioxin
PeCDF — pentachlorodibenzofuran

PRG — preliminary remediation goal

QL - quantitation limit

RSL - regional screening level

TCDD - tetrachlorodibenzo-p-dioxin
TCDF — tetrachlorodibenzofuran

TEL - threshold effects level

TRV — toxicity reference value

USEPA — US Environmental Protection Agency

Bold indicates chemicals for which the achievable laboratory limits exceed the project quantitation limit goal.
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Surface Sediment Chemical Analyses and Benthic Invertebrate
Toxicity and Bioaccumulation Testing

Revision Number: 0
Revision Date: 10/8/09

Analytical Group, Method, and Laboratory: PAHs, CARB 429 Modified, Maxxam Analytics, Mississauga, ON

SOP from Worksheet 23: M4

Concentration Level: Low

Project ' X Achievab_le .

Quantitation Analytical Method Laboratory Limits

DQL Limit Goal MDL Method QL MDL QL

Analyte CAS Number (mg/kg dw)? (mg/kg dw) (mg/kg dw) (mg/kg dw) | (mg/kg dw) | (mg/kg dw)

2-Methylnaphthalene 91-57-6 0.0202 0.001 NA NA 0.0000992 0.001
Acenaphthene 83-32-9 0.00671 0.001 NA NA 0.0001316 0.001
Acenaphthylene 208-96-8 0.00587 0.001° NA NA 0.001316 0.001°
Anthracene 120-12-7 0.0469 0.001 NA NA 0.000093 0.001
Fluorene 86-73-7 0.019 0.001 NA NA 0.0000957 0.001
Naphthalene 91-20-3 0.0346 0.001 NA NA 0.0001661 0.001
Phenanthrene 85-01-8 0.0419 0.001 NA NA 0.0001225 0.001
Benzo[a]anthracene 56-55-3 0.0317 0.001d NA NA 0.0002016 0.001d
Benzo[a]pyrene 50-32-8 0.015 0.001 NA NA 0.0001677 0.001
Benzo[b]fluoranthene 205-99-2 0.15 0.001 NA NA 0.0003726 0.001
Benzol[e]pyrene 192-97-2 170 0.001 NA NA 0.0001677 0.001
Benzo[g,h,i]perylene 191-24-2 0.17 0.001 NA NA 0.0002390 0.001
Benzolk]fluoranthene® 207-08-9 0.24 0.001 NA NA 0.0002101 0.001
Chrysene 218-01-9 0.0571 0.001 NA NA 0.0001409 0.001
Dibenzo[a,h]anthracene 53-70-3 0.00622 0.001 NA NA 0.0002348 0.001
Fluoranthene 206-44-0 0.111 0.001 NA NA 0.0001775 0.001
Indeno-[1,2,3c,d]pyrene 193-39-5 0.15 0.001 NA NA 0.0002784 0.001
Perylene 198-55-0 170 0.001 NA NA 0.0001740 0.001
Pyrene 129-00-0 0.053 0.001 NA NA 0.0001027 0.001
1-Methylnaphthalene 90-12-0 22 0.001 NA NA 0.0001593 0.001
1-Methylphenanthrene 832-69-9 1700 0.001 NA NA 0.0001451 0.001
2,3,5-Trimethylnaphthalene 2245-38-7 3.9 0.001 NA NA 0.0002091 0.001
2,6-Dimethylnaphthalene 581-42-0 3.9 0.001 NA NA 0.0002405 0.001
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Project . X Achievable .
Quantitation Analytical Method Laboratory Limits
DQL Limit Goal MDL Method QL MDL QL
Analyte CAS Number (mg/kg dw)? (mg/kg dw) (mg/kg dw) (mg/kg dw) | (mg/kg dw) | (mg/kg dw)
Dibenzothiophene 132-65-0 NA' 0.001 NA NA 0.0000940 0.001

Note Project data will be reported in units appropriate to the analytical method.

d
e
f

DQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June
2008, 2) USEPA RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and
TELSs (if available). RSLs for non-carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for
potential additive effects. See Attachment K for ecological and human health thresholds. DQLs (including ecological and human health
thresholds presented in Attachment K) are analytical goals listed solely for the purpose of evaluating laboratory analytical methods and
achievable laboratory limits; these are not project-specific screening levels or PRGs and are not approved by the USEPA as the appropriate
risk assessment criteria for this project. These values will be developed in subsequent phases of the project.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL, the
value was determined to be NA.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and
QLs will vary based on sample-specific factors. Tissue RL and MDL is based on sediment RL and MDL.

MDL studies to be conducted by June 2009.

Benzolk]fluoranthene will be reported by the laboratory with a “C” qualifier, indicating that it co-elutes with benzo[jJfluoranthene.

A DQL or project quantitation limit goal could not be established because no toxicity thresholds were available.

AET — apparent effects threshold NOAEL — no-observed-adverse-effect level
CARB - California Air Resources Board PAH — polycyclic aromatic hydrocarbon

CAS - Chemical Abstract Service PRG — preliminary remediation goal

DQL - data quality level QL — quantitation limit

dw — dry weight RL — reporting limit

ERL - effects range — low RSL - regional screening level

MDL — method detection limit TEL — threshold effects level

NA — not available TRV - toxicity reference value

NJDEP — New Jersey Department of Environmental Protection USEPA — US Environmental Protection Agency
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Sediment

Analytical Group, Method, and Laboratory: Alkylated PAHs, USEPA SW-846 8270D, Alpha Analytical, Mansfield, MA
SOP from Worksheet 23: M43, M46

Concentration Level: Low

Project Achievable Laboratory
Quantitation Analytical Method® Limits®
DQL Limit Goal MDL Method QL MDL QL
Analyte CAS Number | (mg/kg dw)""b (mg/kg dw) (mg/kg dw) | (mg/kg dw) (mg/kg) (mg/kg)
C2-Alkylnaphthalenes NA 0.0346 0.001 NA NA 0.00009 0.001
C3-Alkylnaphthalenes NA 0.0346 0.001 NA NA 0.00009 0.001
C1-Benzanthracene/chrysenes NA 0.0317 0.001 NA NA 0.00016 0.001
C1-Dibenzothiophenes NA NA® 0.001 NA NA 0.00016 0.001
C1-Fluorenes NA 0.019 0.001 NA NA 0.00008 0.001
C1-Phenanthrene/anthracenes NA 0.0419 0.001 NA NA 0.00012 0.001
C1-Pyrene/fluoranthenes NA 0.053 0.001 NA NA 0.00017 0.001
C2-Benzanthracene/chrysenes NA 0.0317 0.001 NA NA 0.00016 0.001
C2-Dibenzothiophenes NA NA® 0.001 NA NA 0.00006 0.001
C2-Fluorenes NA 0.019 0.001 NA NA 0.00008 0.001
C2-Naphthalenes NA 0.0346 0.001 NA NA 0.00016 0.001
C2-Phenanthrene/anthracenes NA 0.0419 0.001 NA NA 0.00016 0.001
C3-Benzanthracene/chrysenes NA 0.0317 0.001 NA NA 0.00016 0.001
C3-Dibenzothiophenes NA NA® 0.001 NA NA 0.00016 0.001
C3-Fluorenes NA 0.019 0.001 NA NA 0.00008 0.001
C3-Naphthalenes NA 0.0346 0.001 NA NA 0.00016 0.001
C3-Phenanthrene/anthracenes NA 0.0419 0.001 NA NA 0.00012 0.001
C4-Benzanthracene/chrysenes NA 0.0317 0.001 NA NA 0.00016 0.001
C4-Dibenzothiophenes NA NA® 0.001 NA NA 0.00016 0.001
C4-Naphthalenes NA 0.0346 0.001 NA NA 0.00016 0.001
C4-Phenanthrenes/anthracenes NA 0.0419 0.001 NA NA 0.00016 0.001

Note: Project data will be reported in units appropriate to the analytical method.
®  DAQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Project _ . Achievable .Lag)oratory
Quantitation Analytical Method Limits
DQL Limit Goal MDL Method QL MDL QL
Analyte CAS Number | (mg/kg dw)a’|D (mg/kg dw) (mg/kg dw) | (mg/kg dw) (mg/kQg) (mg/kg)

e

2008, 2) USEPA RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and
TELSs (if available). RSLs for non-carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for
potential additive effects. See Attachment K for ecological and human health thresholds. DQLs (including ecological and human health
thresholds presented in Attachment K) are analytical goals listed solely for the purpose of evaluating laboratory analytical methods and
achievable laboratory limits; these are not project-specific screening levels or PRGs and are not approved by the USEPA as the appropriate
risk assessment criteria for this project. These values will be developed in subsequent phases of the project.

DQLs for alkylated PAHs based on DQLs for individual PAHs (see Attachment K). DQLs have not been approved by USEPA.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL,
the value was determined to be NA.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs
and QLs will vary based on sample-specific factors. The MDL and QLs are the MDLs and QLs for the parent compound. The laboratory
conducts MDL studies with spikes that go through the extraction and analytical process; therefore, dry weight or wet weight units do not
apply.

A DQL or project quantitation limit goal could not be established because no toxicity thresholds were available.

AET - apparent effects threshold NOAEL — no-observed-adverse-effect level
CAS — Chemical Abstract Service PAH — polycyclic aromatic hydrocarbon

DQL — data quality level PRG - preliminary remediation goal

dw — dry weight QL - quantitation limit

ERL - effects range — low RSL - regional screening level

MDL — method detection limit TEL - threshold effects level

NA — not available TRV - toxicity reference value

NJDEP — New Jersey Department of Environmental Protection USEPA — US Environmental Protection Agency
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Matrix: Sediment

Revision Number: 0

Revision Date: 10/8/09

Analytical Group, Method, and Laboratory: Organochlorine Pesticides, USEPA 1699 Modified (NYSDEC HRMS-2), Maxxam Analytics,

Mississauga, ON

SOP from Worksheet 23: M5, M6, M7

Concentration Level: Low

Achievable
Project Analytical Method" Laboratory Limits®
Quantitation MDL
DQL Limit Goal (mg/kg Method QL MDLs QLs
Analyte CAS Number (mg/kg dw)? (mg/kg dw) dw) (mg/kg dw) (mg/kg dw) (mg/kg dw)
2,4'-DDD 53-19-0 0.0020 0.0001 NA NA 0.0000081 0.0001
2,4'-DDE 3424-82-6 0.00142 0.0001 NA NA 0.0000101 0.0001
2,4'-DDT 789-02-6 0.001 0.0001 NA NA 0.0000111 0.0001
4,4'-DDD 72-54-8 0.001 0.0001 NA NA 0.0000143 0.0001
4,4'-DDE 72-55-9 0.00142 0.0001 NA NA 0.0000167 0.0001
4,4'-DDT 50-29-3 0.001 0.0001 NA NA 0.0000071 0.0001
Aldrin 309-00-2 0.002 0.0001 NA NA 0.0000079 0.0001
alpha-BHC 319-84-6 0.00094 0.0001 NA NA 0.0000200 0.0001
beta-BHC 319-85-7 0.00094¢ 0.0001 NA NA 0.0000200 0.0001
cis-Chlordane 5103-71-9 0.00002° 0.0001 NA NA 0.0000342 0.0001
cis-Nonachlor 5103-73-1 0.20 0.0001 NA NA 0.0000277 0.0001
delta-BHC 319-86-8 0.00094¢ 0.0001 NA NA 0.0001532 0.0001
Dieldrin 60-57-1 0.00002 0.0001 NA NA 0.0000113 0.0001
Endosulfan | 959-98-8 37' 0.0001 NA NA 0.0000396 0.0001
Endosufan Il 33213-65-9 37' 0.0001 NA NA 0.0001951 0.0001
Endosulfan sulfate 1031-07-8 37 0.0001 NA NA 0.0000197 0.0001
Endrin 72-20-8 0.00222 0.0001 NA NA 0.000377 0.0001
Endrin aldehyde 7421-93-4 0.00267° 0.0001 NA NA 0.0000254 0.0001
Endrin ketone 53494-70-5 0.00267° 0.0001 NA NA 0.0000148 0.0001
gamma-BHC (Lindane) 58-89-9 0.00094 0.0001 NA NA 0.0000179 0.0001
Hexachlorobenzene 118-74-1 0.002 0.0001 NA NA 0.0000111 0.0001
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Achievable
Project Analytical Method” Laboratory Limits®
Quantitation MDL
DQL Limit Goal (mg/kg Method QL MDLs QLs
Analyte CAS Number (mg/kg dw)? (mg/kg dw) dw) (mg/kg dw) (mg/kg dw) (mg/kg dw)

Heptachlor 76-44-8 0.0003" 0.0001 NA NA 0.0000106 0.0001
Heptachlor epoxide 1024-57-3 0.0006 0.0001 NA NA 0.0000137 0.0001
Methoxychlor 72-43-5 0.006 0.0001 NA NA 0.0000119 0.0001
Oxychlordane 27304-13-8 0.20 0.0001 NA NA 0.0000104 0.0001
trans-Chlordane 5103-74-2 0.00002¢ 0.0001 NA NA 0.0000194 0.0001
trans-Nonachlor 3734-49-4 0.20 0.0001 NA NA 0.0000146 0.0001

Note Project data will be reported in units appropriate to the analytical method.
DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June 2008, 2) USEPA RSLs for residential soil, April 2009,
and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and TELSs (if available). RSLs for non-carcinogenic compounds were
divided by a factor of 10 to adjust for a hazard index of 0.1 to account for potential additive effects. See Attachment K for ecological and human
health thresholds. DQLs (including ecological and human health thresholds presented in Attachment K) are analytical goals listed solely for the
purpose of evaluating laboratory analytical methods and achievable laboratory limits; these are not project-specific screening levels or PRGs and

are not approved by the USEPA as the appropriate risk assessment criteria for this project. These values will be developed in subsequent phases of
the project. DQLs have not been approved by USEPA.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL, the value
was determined to be NA.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and QLs
will vary based on sample-specific factors.

¢ The DQL for this analyte was based on the DQL for alpha-BHC. DQLs have not been approved by USEPA.
¢ The DQL for this analyte was based on the DQL for chlordane. DQLs have not been approved by USEPA.

The DQL for this analyte was based on the DQL for endosulfan. DQLs have not been approved by USEPA.

9 The DQL for this analyte was based on the DQL for endrin. DQLs have not been approved by USEPA.

AET - apparent effects threshold

BHC — benzene hexachloride

CAS - Chemical Abstract Service

DDD - dichlorodiphenyldichloroethane
DDE - dichlorodiphenyldichloroethylene
DDT - dichlorodiphenyltrichloroethane

DQL - data quality level

dw — dry weight

HRMS - high-resolution mass spectrometry
MDL — method detection limit

NA — not available

NJDEP — New Jersey Department of Environmental

Protection

NOAEL — no-observed-adverse-effect level
NYSDEC — New York State Department of Environmental

Conservation

The DQL for this analyte was based on the DQL for heptachlor epoxide. DQLs have not been approved by USEPA.

QL — quantitation limit

RSL - regional screening level

TBD - to be determined

TEL — threshold effects level

TRV - toxicity reference value

USEPA — US Environmental Protection
Agency
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Achievable
Project Analytical Method” Laboratory Limits®
Quantitation MDL
DQL Limit Goal (mg/kg Method QL MDLs QLs
Analyte CAS Number (mg/kg dw)? (mg/kg dw) dw) (mg/kg dw) (mg/kg dw) (mg/kg dw)
ERL - effects range — low PRG - preliminary remediation goal

Bold indicates chemicals for which the achievable laboratory limits exceed the DQL.
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Sediment

Analytical Group, Method, and Laboratory: Herbicides, USEPA SW-846 8151A, Alpha Analytical, Mansfield, MA
SOP from Worksheet 23: M45

Concentration Level: Low

Project ' X Achievablle. .

Quantitation Analytical Method Laboratory Limits
DQL Limit Goal MDL Method QL MDLs QLs

Analyte CAS Number | (mg/kg dw)? (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kg) (mg/kg)

2,4-D 94-75-7 69 0.033 NA NA 0.017 0.033
2,4-DB 94-82-6 49 0.033 NA NA 0.017 0.033
2,45T 93-76-5 12.3 0.033 NA NA 0.017 0.033
2,4,5-TP (Silvex) 93-72-1 0.675 0.033 NA NA 0.017 0.033

Note Project data will be reported in units appropriate to the analytical method.

DQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June
2008, 2) USEPA RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and
TELSs (if available). RSLs for non-carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for
potential additive effects. See Attachment K for ecological and human health thresholds. DQLs (including ecological and human health
thresholds presented in Attachment K) are analytical goals listed solely for the purpose of evaluating laboratory analytical methods and
achievable laboratory limits; these are not project-specific screening levels or PRGs and are not approved by the USEPA as the appropriate
risk assessment criteria for this project. These values will be developed in subsequent phases of the project.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL,
the value was determined to be NA.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs
and QLs will vary based on sample-specific factors. The laboratory conducts MDL studies with spikes that go through the extraction and
analytical process; therefore, dw or ww units do not apply.

AET — apparent effects threshold NOAEL — no-observed-adverse-effect level
CAS — Chemical Abstract Service PRG - preliminary remediation goal

DQL - data quality level QL — quantitation limit

dw — dry weight RSL - regional screening level

ERL - effects range — low TEL - threshold effects level

MDL — method detection limit TRV — toxicity reference value

NA — not available USEPA — US Environmental Protection Agency
NJDEP — New Jersey Department of Environmental Protection ww — wet weight
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Matrix: Sediment

Analytical Group, Method, and Laboratory: Metals (ICP), USEPA SW-846 6010B, CAS, Kelso WA
SOP from Worksheet 23: M8, M11

Concentration Level: Low

Project . . Achievablle .

Quantitation Analytical Method Laboratory Limits
DQL Limit Goal MDL Method QL MDL QL

Analyte CAS Number | (mg/kg dw)? (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kg dw)

Calcium 7440-70-2 NA®® 10 NA NA 3 10
Chromium 7440-47-3 26 1.0 NA NA 0.4 1.0
Iron 7439-89-6 5,500 2 NA NA 0.7 2
Magnesium 7439-95-4 NA%® 3 NA NA 0.9 3
Potassium 7440-09-7 NA%® 30 NA NA 10 30
Sodium 7440-23-5 NA®® 60 NA NA 20 60
Vanadium 7440-62-2 38.1 0.6 NA NA 0.2 0.6

Note Project data will be reported in units appropriate to the analytical method.

d

e

AET - apparent effects threshold
BHC - benzene hexachloride
CAS — Chemical Abstract Service
DQL - data quality level

DQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June 2008, 2)
USEPA RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and TELs (if available). RSLs
for non-carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for potential additive effects. See Attachment K
for ecological and human health thresholds. DQLs (including ecological and human health thresholds presented in Attachment K) are analytical goals listed
solely for the purpose of evaluating laboratory analytical methods and achievable laboratory limits; these are not project-specific screening levels or PRGs
and are not approved by the USEPA as the appropriate risk assessment criteria for this project. These values will be developed in subsequent phases of the
project.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL, the value was
determined to be NA.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and QLs will vary
based on sample-specific factors.

Essential nutrient.

A DQL or project quantitation limit goal could not be established because no toxicity thresholds were available.

NA — not available QL — quantitation limit

MDL — method detection limit RSL — regional screening level

NA — not available TBD - to be determined

NJDEP — New Jersey Department of Environmental Protection TEL - threshold effects level

dw — dry weight NOAEL - no-observed-adverse-effect level TRV - toxicity reference value
ERL - effects range — low PRG - preliminary remediation goal USEPA — US Environmental Protection Agency
ICP — inductively coupled plasma
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Matrix: Sediment

Analytical Group, Method, and Laboratory: Metals (ICP/MS), USEPA SW-846 6020, CAS, Kelso WA
SOP from Worksheet 23: M8, M10

Concentration Level: Low

Toxicity and Bioaccumulation Testing
Revision Number: 0
Revision Date: 10/8/09

Project . X Achievabile .

Quantitation Analytical Method Laboratory Limits

DQL Limit Goal MDL Method QL MDL QL

Analyte CAS Number (mg/kg dw)? (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kg dw)

Aluminum 7429-90-5 7,700 2 NA NA 0.2 2
Antimony 7440-36-0 2.0 0.05 NA NA 0.02 0.05
Arsenic (total) 7440-38-2 0.39° 0.5 NA NA 0.08 0.5
Barium 7440-39-3 1,500 0.05 NA NA 0.03 0.05
Beryllium 7440-41-7 16 0.02 NA NA 0.007 0.02
Cadmium 7440-43-9 0.60 0.02 NA NA 0.01 0.02
Cobalt 7440-48-4 23 0.02 NA NA 0.003 0.02
Copper 7440-50-8 16 0.1 NA NA 0.08 0.1
Lead 7439-92-1 31 0.02 NA NA 0.008 0.02
Manganese 7439-96-5 260 0.05 NA NA 0.006 0.05
Nickel 7440-02-0 16 0.2 NA NA 0.04 0.2
Silver 7440-22-4 0.5 0.02 NA NA 0.008 0.02
Thallium 7440-28-0 0.51 0.02 NA NA 0.005 0.02
Titanium 7440-32-6 100,000 0.2 NA NA 0.06 0.2
Zinc 7440-66-6 120 0.5 NA NA 0.09 0.5

Note Project data will be reported in units appropriate to the analytical method.
DQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June
2008, 2) USEPA RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and
TELs (if available). RSLs for non-carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for
potential additive effects. See Attachment K for ecological and human health thresholds. DQLs (including ecological and human health
thresholds presented in Attachment K) are analytical goals listed solely for the purpose of evaluating laboratory analytical methods and
achievable laboratory limits; these are not project-specific screening levels or PRGs and are not approved by the USEPA as the appropriate
risk assessment criteria for this project. These values will be developed in subsequent phases of the project.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL,
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Analyte

CAS Number

DQL
(mg/kg dw)?

Project
Quantitation
Limit Goal
(mg/kg dw)

Analytical Method”

Laboratory Limits®

Achievable

MDL
(mg/kg dw)

Method QL
(mg/kg dw)

MDL

(mg/kg dw)

(mg/kg dw)

QL

the value was determined to be NA.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs
and QLs will vary based on sample-specific factors.

The DQL for this analyte is based on the inorganic arsenic DQL.DQLs have not been approved by USEPA.

NJDEP — New Jersey Department of Environmental Protection

Cc

d

AET — apparent effects threshold
CAS — Chemical Abstract Service
DQL — data quality level

dw — dry weight

ERL - effects range — low

ICP/MS — inductively coupled plasma

MDL — method detection limit

NA — not available

Bold indicates chemicals for which the achievable laboratory limits exceed the DQL.

NOAEL — no-observed-adverse-effect level
PRG — preliminary remediation goal

QL — quantitation limit

RSL - regional screening level
TEL - threshold effects level
TRV — toxicity reference value
USEPA — US Environmental Protection Agency
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Matrix: Sediment

Analytical Group, Method, and Laboratory: Metals (Selenium), USEPA SW-846 7742, CAS, Kelso WA
SOP from Worksheet 23: M8, M12

Concentration Level: Low

Revision Number: 0

Revision Date: 10/8/09

Project _ b . T
Quantitation Analytical Method Achievable Laboratory Limits
DQL Limit Goal MDL Method QL MDL QL
Analyte CAS Number (mg/kg dw)? (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kg dw)
Selenium 7782-49-2 1.0 0.1 NA NA 0.02 0.1

Note Project data will be reported in units appropriate to the analytical method.
DQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June
2008, 2) USEPA RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and
TELs (if available). RSLs for non-carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for
potential additive effects. See Attachment K for ecological and human health thresholds. DQLs (including ecological and human health
thresholds presented in Attachment K) are analytical goals listed solely for the purpose of evaluating laboratory analytical methods and
achievable laboratory limits; these are not project-specific screening levels or PRGs and are not approved by the USEPA as the appropriate
risk assessment criteria for this project. These values will be developed in subsequent phases of the project.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL,
the value was determined to be NA.

¢ Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs

and QLs will vary based on sample-specific factors.

AET - apparent effects threshold
CAS — Chemical Abstract Service

DQL — data quality level

dw — dry weight

ERL - effects range — low
MDL — method detection limit

NA — not available

NJDEP — New Jersey Department of Environmental Protection

NOAEL — no-observed-adverse-effect level

PRG - preliminary remediation goal
QL - quantitation limit
RSL - regional screening level

TEL — threshold effects level

TRV — toxicity reference value
USEPA — US Environmental Protection Agency
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Quality Assurance Project Plan
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Sediment

Analytical Group, Method, and Laboratory: Methylmercury, USEPA 1630, Brooks Rand Labs, Seattle, WA
SOP from Worksheet 23: M16

Concentration Level: Low

Project ) b ) .
Quantitation Analytical Method Achievable Laboratory Limits
CAS DQL Limit Goal MDL Method QL MDL QL
Analyte Number (mg/kg dw))? | (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kg dw)
Methylmercury 22967-92-6 0.15 2.5E-08 NA NA 8.E-09 2.5E-08

Note Project data will be reported in units appropriate to the analytical method.
DQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June
2008, 2) USEPA RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and
TELSs (if available). RSLs for non-carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for
potential additive effects. See Attachment K for ecological and human health thresholds. DQLs (including ecological and human health
thresholds presented in Attachment K) are analytical goals listed solely for the purpose of evaluating laboratory analytical methods and
achievable laboratory limits; these are not project-specific screening levels or PRGs and are not approved by the USEPA as the appropriate
risk assessment criteria for this project. These values will be developed in subsequent phases of the project.

b Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL, the
value was determined to be NA.

¢ Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and
QLs will vary based on sample-specific factors.

AET - apparent effects threshold NOAEL — no-observed-adverse-effect level
CAS — Chemical Abstract Service PRG - preliminary remediation goal

DQL - data quality level QL — quantitation limit

dw — dry weight RSL - regional screening level

ERL - effects range — low TEL - threshold effects level

MDL — method detection limit TRV - toxicity reference value

NA — not available USEPA — US Environmental Protection Agency

NJDEP — New Jersey Department of Environmental Protection
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)

Matrix: Sediment
Analytical Group, Method, and Laboratory: Total Mercury, USEPA 1631, Brooks Rand Labs, Seattle, WA

SOP from Worksheet 23: M14, M15

Concentration Level: Low

Revision Number: 0

Revision Date: 10/8/09

Project ) b ) .
DQL Quantitation Analytical Method Achievable Laboratory Limits
(mg/kg Limit Goal MDL Method QL MDL QL
Analyte CAS Number dw)? (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kg dw)
Mercury 7439-97-6 0.15 1.5E-07 NA \ NA 5.E-08 1.5E-07

Note Project data will be reported in units appropriate to the analytical method.
DQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June
2008, 2) USEPA RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and
TELSs (if available). RSLs for non-carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for
potential additive effects. See Attachment K for ecological and human health thresholds. DQLs (including ecological and human health
thresholds presented in Attachment K) are analytical goals listed solely for the purpose of evaluating laboratory analytical methods and
achievable laboratory limits; these are not project-specific screening levels or PRGs and are not approved by the USEPA as the appropriate
risk assessment criteria for this project. These values will be developed in subsequent phases of the project.

b Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL, the
value was determined to be NA.

¢ Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and

QLs will vary based on sample-specific factors.

AET - apparent effects threshold
CAS — Chemical Abstract Service
DQL — data quality level

dw — dry weight

ERL - effects range — low
MDL — method detection limit

NA — not available

NJDEP — New Jersey Department of Environmental Protection

NOAEL — no-observed-adverse-effect level

PRG - preliminary remediation goal
QL - quantitation limit
RSL - regional screening level

TEL — threshold effects level

TRV — toxicity reference value
USEPA — US Environmental Protection Agency
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Quality Assurance Project Plan
Lower Passaic River Restoration Project

QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Sediment

Analytical Group, Method, and Laboratory: SVOCs, USEPA SW-846 8270C, Alpha Analytical, Mansfield, MA
SOP from Worksheet 23: M17, M18, M19, M20

Concentration Level: Low

Achievable
Analytical Method” Laboratory Limit®
DQL Project Quantitation MDL
(mg/kg Limit Goal (mg/kg | Method QL MDL QL
Analyte CAS Number dw)? (mg/kg dw) dw) (mg/kg dw) (mg/kg) (mg/kQg)

1,1'-Biphenyl 92-52-4 262 04 NA NA 0.2 04
2,2'-Oxybis (1-Chloropropane) 108-60-1 3.5 0.4 NA 0.66 0.2 0.4
2,4,5-Trichlorophenol 95-95-4 0.003 0.4 NA 0.66 0.2 0.4
2,4,6-Trichlorophenol 88-06-2 0.006 0.4 NA 0.66 0.2 0.4
2,4-Dichlorophenol 120-83-2 0.005 0.8 NA 0.66 0.4 0.8
2,4-Dimethylphenol 105-67-9 0.304 0.4 NA 0.66 0.2 0.4
2,4-Dinitrophenol 51-28-5 0.00621 1.6 NA 3.3 0.8 1.6
2,4-Dinitrotoluene 121-14-2 0.0144 0.4 NA 0.66 0.2 0.4
2,6-Dinitrotoluene 606-20-2 0.70 0.4 NA 0.66 0.2 0.4
2-Chloronaphthalene 91-58-7 0.417 04 NA 0.66 0.2 04
2-Chlorophenol 95-57-8 0.008 0.4 NA 0.66 0.2 0.4
2-Methylnaphthalene“| 91-57-6 0.0202 0.4 NA 0.66 0.2 0.4
2-Methylphenol 95-48-7 310 0.4 NA 0.66 0.2 0.4
2-Nitroaniline 88-74-4 18 0.4 NA 3.3 0.2 0.4
2-Nitrophenol 88-75-5 1,800° 0.4 NA 0.66 0.2 0.4
3,3'-Dichlorobenzidine 91-94-1 0.127 0.4 NA 1.3 0.2 0.4
3-Nitroaniline 99-09-2 18 0.4 NA 3.3 0.2 0.4
4,6-Dinitro-2-methylphenol 534-52-1 0.61 1.6 NA 3.3 0.8 1.6
4-Bromophenyl-phenylether 101-55-3 NA' 0.4 NA 0.66 0.2 0.4
4-Chloro-3-methylphenol 59-50-7 NA 0.4 NA 1.3 0.2 04
4-Chloroaniline 106-47-8 2.4 04 NA 1.3 0.2 0.4
4-Chlorophenyl-phenyl ether 7005-72-3 NA' 0.4 NA 0.66 0.2 0.4
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Achievable
Analytical Method" Laboratory Limit®
DQL Project Quantitation MDL
(mg/kg Limit Goal (mg/kg | Method QL MDL QL
Analyte CAS Number dw)? (mg/kg dw) dw) (mg/kg dw) (mg/kg) (mg/kQg)

4-Methylphenol 106-44-5 31 0.4 NA 0.66 0.2 0.4
4-Nitroaniline 100-01-6 24 0.4 NA NA 0.2 0.4
4-Nitrophenol 100-02-7 0.0133 0.8 NA 3.3 0.4 0.8
Acenaphthened 83-32-9 0.00671 0.4 NA 0.66 0.2 0.4
Acenaphthylene® 208-96-8 0.00587 0.4 NA 0.66 0.2 0.4
Acetophenone 98-86-2 2.0 0.4 NA NA 0.2 04
Anthracene® 120-12-7 0.0469 0.4 NA 0.66 0.2 0.4
Atrazine 1912-24-9 2.1 04 NA NA 0.2 0.4
Benzaldehyde 100-52-7 780 0.4 NA NA 0.2 0.4
Benzo(a)anthracene® 56-55-3 0.0317 0.4 NA 0.66 0.2 0.4
Benzo(a)pyrene’ 50-32-8 0.015 0.4 NA 0.66 0.2 0.4
Benzo(b)ﬂuoranthened 205-99-2 0.15 0.4 NA 0.66 0.2 0.4
Benzo(g,h,i)perylene’ 191-24-2 0.17 0.4 NA 0.66 0.2 0.4
Benzo(k)fluoranthened 207-08-9 0.24 0.4 NA 0.66 0.2 0.4
bis-(2-Chloroethoxy)methane 111-91-1 18 0.4 NA 0.66 0.2 0.4
bis-(2-Chloroethyl)ether 111-44-4 0.19 0.4 NA 0.66 0.2 0.4
bis(2-Ethylhexyl) phthalate 117-81-7 0.182 0.4 NA 0.66 0.2 0.4
Butylbenzylphthalate 85-68-7 0.063 0.4 NA 0.66 0.2 0.4
Caprolactam 105-60-2 3,100 0.4 NA NA 0.2 0.4
Carbazole 86-74-8 24 0.4 NA NA 0.2 0.4
Chrysene’ 218-01-9 0.0571 0.4 NA 0.66 0.2 0.4
Dibenzo(a,h)-anthracene’ 53-70-3 0.00622 0.4 NA 0.66 0.2 0.4
Dibenzofuran 132-64-9 NA' 0.4 NA 0.66 0.2 0.4
Diethylphthalate 84-66-2 0.006 0.4 NA 0.66 0.2 0.4
Dimethylphthalate 131-11-3 46° 0.4 NA 0.66 0.2 0.4
Di-n-butylphthalate 84-74-2 0.058 0.4 NA NA 0.2 0.4
Di-n-octylphthalate 117-84-0 46° 0.4 NA 0.66 0.2 0.4
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Achievable
Analytical Method" Laboratory Limit®
DQL Project Quantitation MDL
(mg/kg Limit Goal (mg/kg | Method QL MDL QL
Analyte CAS Number dw)® (mg/kg dw) dw) (mg/kg dw) (mg/kg) (ma/kg)

Fluoranthene® 206-44-0 0.111 0.4 NA 0.66 0.2 0.4
Fluorene® 86-73-7 0.019 0.4 NA 0.66 0.2 0.4
Hexachlorobenzene” 118-74-1 0.002 0.4 NA 0.66 0.2 0.4
Hexachlorobutadiene 87-68-3 0.0013 0.4 NA 0.66 0.2 0.4
Hexachloroethane 67-72-1 0.073 0.4 NA 0.66 0.2 0.4
Hexchlorocyclopentadiene 77-47-4 0.007 0.4 NA 0.66 0.2 0.4
Indeno(1,2,3-cd)-pyrene’ 193-39-5 0.15 0.4 NA 0.66 0.2 0.4
Isophorone 78-59-1 0.432 0.4 NA 0.66 0.2 0.4
Naphthalene® 91-20-3 0.0346 0.4 NA 0.66 0.2 0.4
Nitrobenzene 98-95-3 0.145 0.4 NA 0.66 0.2 0.4
n-Nitroso-di-n-propylamine 621-64-7 0.069 0.4 NA 0.66 0.2 0.4
n-Nitrosodiphenylamine 86-30-6 99 0.4 NA 0.66 0.2 0.4
Pentachlorophenol 87-86-5 0.017 0.4 NA 3.3 0.2 0.4
Phenanthrene 85-01-8 0.0419 04 NA 0.66 0.2 04
Phenol 108-95-2 0.0491 0.4 NA 0.66 0.2 0.4
Pyrene® 129-00-0 0.053 0.4 NA 0.66 0.2 0.4

Note Project data will be reported in units appropriate to the analytical method.
DQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June
2008, 2) USEPA RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and
TELSs (if available). RSLs for non-carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for
potential additive effects. See Attachment K for ecological and human health thresholds. DQLs (including ecological and human health
thresholds presented in Attachment K) are analytical goals listed solely for the purpose of evaluating laboratory analytical methods and
achievable laboratory limits; these are not project-specific screening levels or PRGs and are not approved by the USEPA as the appropriate
risk assessment criteria for this project. These values will be developed in subsequent phases of the project.

value was determined to be NA.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL, the

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and

QLs will vary based on sample-specific factors. The laboratory conducts MDL studies with spikes that go through the extraction and analytical
process; therefore, dry weight or wet weight units do not apply.
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Achievable
Analytical Method" Laboratory Limit®
DQL Project Quantitation MDL
(mg/kg Limit Goal (mg/kg | Method QL MDL QL
Analyte CAS Number dw)? (mg/kg dw) dw) (mg/kg dw) (mg/kg) (mg/kQg)

Analyte will also be reported from the PAH HRGC/HRMS method and the HRGC/HRMS method results will take precedence over these. The

analytes 1-methylnaphthalene, 1-methylphenanthrene, 2,3,5-trimethylnaphthalene, 2,6-dimethylnaphthalene, benzo(e)pyrene,

dibenzothiophene, and perylene, originally listed under this method, will be reported by the PAH HRGC/HRMS method only.

¢ The DQL for this analyte was based on the DQL for phenol. DQLs have not been approved by USEPA.

o «Q

A DQL or project quantitation limit goal could not be established because no toxicity thresholds were available.
The DQL for this analyte was based on the DQL for di-n-butyl phthalate. DQLs have not been approved by USEPA.

Analyte will also be reported from the organochlorine pesticide HRGC/HRMS method, the results from the HRGC/HRMS will take precedence

over these results.
AET — apparent effects threshold
CAS — Chemical Abstract Service
DQL - data quality level
dw — dry weight
ERL - effects range — low
HRGC - high-resolution gas chromatography
HRMS - high-resolution mass spectrometry
MDL — method detection limit
NA — not available
NJDEP — New Jersey Department of Environmental Protection

NOAEL — no-observed-adverse-effect level
PAH — polycyclic aromatic hydrocarbon

PRG - preliminary remediation goal
QL — quantitation limit
RSL - regional screening level

SVOC - semivolatile organic compound

TEL - threshold effects level
TRV - toxicity reference value
USEPA — US Environmental Protection Agency

Bold indicates chemicals for which the achievable laboratory limits exceed the DQL.
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Sediment

Analytical Group, Method, and Laboratory: VOCs, USEPA SW-846 5035A/8260B , Alpha Analytical, Mansfield, MA
SOP from Worksheet 23: M44

Concentration Level: Low

Project _ X Achievablie .

DQL Quantitation Analytical Method Laboratory Limit

CAS (mg/kg Limit Goal MDL Method QL MDL QL
Analyte Number dw)? (mg/kg dw) (mg/kg dw) | (mg/kg dw) | (mg/kg) (mg/kg)

1,1,1-Trichloroethane 71-55-6 0.213 0.002 NA 0.0050 0.0001 0.002
1,1,2,2-Tetrachloroethane 75-34-3 0.59 0.002 NA 0.0050 0.0003 0.002
1,1,2-Trichloro-1,2,2-trifluoroethane 75-35-4 940 0.005 NA 0.0050 0.0003 0.005
1,1,2-Trichloroethane 79-34-5 0.518 0.002 NA 0.0050 0.0003 0.002
1,1-Dichloroethane 76-13-1 3.4 0.002 NA 0.0050 0.0002 0.002
1,1-Dichloroethene 79-00-5 0.0194 0.002 NA 0.0050 0.0002 0.002
1,2,3-Trichlorobenzene 96-12-8 8.7 0.002 NA 0.0050 0.0002 0.002
1,2,4-Trichlorobenzene 106-93-4 0.0048 0.002 NA 0.0050 0.0005 0.002
1,2-Dibromo-3-chloropropane 95-50-1 0.0056 0.002 NA 0.0050 0.0003 0.002
1,2-Dibromoethane 107-06-2 0.0080 0.002 NA 0.0050 0.0003 0.002
1,2-Dichlorobenzene 78-87-5 0.333 0.002 NA 0.0050 0.0002 0.002
1,2-Dichloroethane 87-61-6 0.260 0.002 NA 0.0050 0.0001 0.002
1,2-Dichloropropane 120-82-1 0.93 0.002 NA 0.0050 0.0002 0.002
1,3-Dichlorobenzene 541-73-1 0.12 0.002 NA 0.0050 0.0003 0.002
1,4-Dichlorobenzene 106-46-7 0.110 0.002 NA 0.0050 0.0002 0.002
1,4-Dioxane 123-91-1 44 0.05 NA 0.0050 0.0182 0.05
2-Butanone 78-93-3 2,800 0.05 NA 0.0050 0.0022 0.05
2-Hexanone 591-78-6 NA® 0.05 NA 0.0050 0.0010 0.05
4-Methyl-2-pentanone 108-10-1 530 0.002 NA 0.0050 0.0005 0.002
Acetone 67-64-1 6,100 0.05 NA 0.0050 0.0015 0.05
Benzene 71-43-2 0.142 0.002 NA 0.0050 0.0002 0.002
Bromochloromethane 74-97-5 0.28 0.002 NA 0.0050 0.0003 0.002
Bromodichloromethane 75-27-4 0.28 0.002 NA 0.0050 0.0003 0.002
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Project _ X Achievable .
DQL Quantitation Analytical Method Laboratory Limit
CAS (mg/kg Limit Goal MDL Method QL MDL QL
Analyte Number dw)® (mg/kg dw) (mg/kg dw) | (mg/kg dw) | (mg/kg) (mg/kQg)

Bromoform 75-25-2 0.492 0.002 NA 0.0050 0.0003 0.002
Bromomethane 74-83-9 0.00137 0.002 NA 0.0050 0.0003 0.002
Carbon disulfide 75-15-0 67 0.002 NA 0.0050 0.0002 0.002
Carbon tetrachloride 56-23-5 0.25 0.002 NA 0.0050 0.0002 0.002
Chlorobenzene 75-00-3 0.035 0.002 NA 0.0050 0.0002 0.002
Chloroethane 74-87-3 220 0.002 NA 0.0050 0.0005 0.002
Chloroform 156-59-2 0.121 0.002 NA 0.0050 0.0002 0.002
Chloromethane 10061-01-5 4.0 0.002 NA 0.0050 0.0002 0.002
cis-1,2-Dichloroethene 108-90-7 78 0.002 NA 0.0050 0.0002 0.002
cis-1,3-Dichloropropene 67-66-3 1.7 0.002 NA 0.0050 0.0002 0.002
Cyclohexane 110-82-7 120 0.005 NA 0.0050 0.0003 0.005
Dibromochloromethane 124-48-1 0.70 0.002 NA 0.0050 0.0003 0.002
Dichorodifluoromethane 75-71-8 19 0.002 NA 0.0050 0.0005 0.002
Ethylbenzene 100-41-4 0.064 0.002 NA 0.0050 0.0001 0.002
Isopropylbenzene 98-82-8 220 0.002 NA 0.0050 0.0002 0.002
m, p-Xylene 79-20-9 0.12 0.002 NA 0.0050 0.0003 0.002
Methyl acetate 108-87-2 7,800 0.005 NA 0.0050 0.0004 0.005
Methyl tert-butyl ether 75-09-2 39 0.002 NA 0.0050 0.0002 0.002
Methylcyclohexane 1634-04-4 NA® 0.005 NA 0.0050 0.0003 0.005
Methylene chloride 100-42-5 0.159 0.002 NA 0.0050 0.0004 0.002
o-Xylene 127-18-4 0.12 0.002 NA 0.0050 0.0002 0.002
Styrene 108-88-3 0.254 0.002 NA 0.0050 0.0002 0.002
Tetrachloroethene 156-60-5 0.45 0.002 NA 0.0050 0.0003 0.002
Toluene 10061-02-6 0.45 0.002 NA 0.0050 0.0004 0.002
Trans-1,2-Dichloroethene 79-01-6 0.654 0.002 NA 0.0050 0.0002 0.002
Trans-1,3-Dichloropropene 75-69-4 1.7 0.002 NA 0.0050 0.0002 0.002
Trichloroethene 179601-23-1 0.122 0.002 NA 0.0050 0.0002 0.002
Trichlorofluoromethane 95-47-6 80 0.002 NA 0.0050 0.0004 0.002
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Project _ X Achievable .
DQL Quantitation Analytical Method Laboratory Limit
CAS (mg/kg Limit Goal MDL Method QL MDL QL
Analyte Number dw)® (mg/kg dw) (mg/kg dw) | (mg/kg dw) | (mg/kg) (mg/kQg)
Vinyl chloride 75-01-4 0.060 0.002 NA 0.0050 0.0003 0.002

Note Project data will be reported in units appropriate to the analytical method.

DQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June
2008, 2) USEPA RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and
TELSs (if available). RSLs for non-carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for
potential additive effects. See Attachment K for ecological and human health thresholds. DQLs (including ecological and human health
thresholds presented in Attachment K) are analytical goals listed solely for the purpose of evaluating laboratory analytical methods and
achievable laboratory limits; these are not project-specific screening levels or PRGs and are not approved by the USEPA as the appropriate
risk assessment criteria for this project. These values will be developed in subsequent phases of the project.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL, the
value was determined to be NA.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and
QLs will vary based on sample-specific factors.

A DQL or project quantitation limit goal could not be established because no toxicity thresholds were available. The laboratory conducts MDL
studies with spikes that go through the extraction and analytical process; therefore, dry weight or wet weight units do not apply.

AET — apparent effects threshold
CAS — Chemical Abstract Service
DQL — data quality level

dw — dry weight

ERL - effects range — low

MDL — method detection limit

NA — not available

NJDEP — New Jersey Department of Environmental Protection
NOAEL — no-observed-adverse-effect level

Bold indicates chemicals for which the achievable laboratory limits exceed the DQL.

PRG - preliminary remediation goal
QL - quantitation limit
RSL - regional screening level
TEL - threshold effects level

TRV - toxicity reference value
USEPA — US Environmental Protection Agency
VOC - volatile organic compound
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Quality Assurance Project Plan
Lower Passaic River Restoration Project

QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Sediment

Analytical Group, Method, and Laboratory: Butyltins, Krone et al. (1989), CAS, Kelso, WA
SOP from Worksheet 23: M21, M22

Concentration Level: Low

Achievable
Project Quantitation Analytical Method" Laboratory Limit®
CAS DQL Limit Goal MDL Method QL MDL QL
Analyte Number (mg/kg dw)? (mg/kg dw) (mg/kg dw) (mg/kg dw (mg/kg dw) (mg/kg dw)

Dibutyltin 14488-53-0 1.8° 0.001 NA NA 0.00024 0.001
Monobuyltin 78763-54-9 1.8° 0.001 NA NA 0.00021 0.001
Tetrabutyltin 1461-25-2 1.8° 0.001 NA NA 0.00047 0.001
Tributyltin 36643-28-4 1.8 0.001 NA NA 0.0003 0.001

Note Project data will be reported in units appropriate to the analytical method.

DQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June 2008,
2) USEPA RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and TELs (if

available). RSLs for non-carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for potential
additive effects. See Attachment K for ecological and human health thresholds. DQLs (including ecological and human health thresholds
presented in Attachment K) are analytical goals listed solely for the purpose of evaluating laboratory analytical methods and achievable
laboratory limits; these are not project-specific screening levels or PRGs and are not approved by the USEPA as the appropriate risk
assessment criteria for this project. These values will be developed in subsequent phases of the project.

b Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL, the
value was determined to be NA)

¢ Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and
QLs will vary based on sample-specific factors.

¢ The DQL for this analyte was based on the DQL for tributyltin. DQLs have not been approved by USEPA.

AET — apparent effects threshold NOAEL - no-observed-adverse-effect level

CAS — Chemical Abstract Service PRG - preliminary remediation goal

DQL — data quality level QL — quantitation limit

dw — dry weight RSL - regional screening level

ERL - effects range — low TEL — threshold effects level

MDL — method detection limit TRV - toxicity reference value

NA — not available USEPA — US Environmental Protection Agency

NJDEP — New Jersey Department of Environmental Protection
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Sediment

Analytical Group, Method, and Laboratory: TPH — Extractables, OQA-QAM-025-02/08, Alpha Analytical, Mansfield, MA
SOP from Worksheet 23: M33

Concentration Level: Low

Analytical Method” Achievable Laboratory Limit*

Project Quantitation

CAS DQL Limit Goal MDL Method QL MDL QL
Analyte Number (mg/kg dw)? (mg/kg dw) (mg/kg dw) | (mg/kg dw) (mg/kg) (mg/kg)
TPH — extractable NA NA? 10 10 30 3.0 10

Note Project data will be reported in units appropriate to the analytical method.

d

AET - apparent effects threshold

CAS — Chemical Abstract Service

DQL — data quality level

dw — dry weight

ERL - effects range — low

MDL — method detection limit

NA — not available

NJDEP — New Jersey Department of Environmental Protection
NOAEL — no-observed-adverse-effect level

DQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June
2008, 2) USEPA RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and
TELSs (if available). RSLs for non-carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for
potential additive effects. See Attachment K for ecological and human health thresholds. DQLs (including ecological and human health
thresholds presented in Attachment K) are analytical goals listed solely for the purpose of evaluating laboratory analytical methods and
achievable laboratory limits; these are not project-specific screening levels or PRGs and are not approved by the USEPA as the appropriate
risk assessment criteria for this project. These values will be developed in subsequent phases of the project.

Analytical MDLs and QLs are those documented in validated methods.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and
QLs will vary based on sample-specific factors. The laboratory conducts MDL studies with spikes that go through the extraction and analytical;
therefore, dry weight or wet weight units do not apply.

A DQL or project quantitation limit goal could not be established because no toxicity thresholds were available.

OQA — Office of Quality Assurance

PRG — preliminary remediation goal

QAM - quality assurance manual

QL - quantitation limit

RSL - regional screening level

TEL - threshold effects level

TPH — total petroleum hydrocarbons

TRV — toxicity reference value

USEPA — US Environmental Protection Agency
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Sediment

Analytical Group: TPH — Purgeables, USEPA SW-846 8015B Modified and Maine Method 4.2.17, Alpha Analytical, Mansfield, MA
SOP from Worksheet 23: M34

Concentration Level: Low

Achievable
Project Quantitation Analytical Method" Laboratory Limit®
CAS DQL Limit Goal MDL Method QL MDL QL
Analyte Number (mg/kg dw)? (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kg) (mg/kg)
TPH — purgeable NA NA® 25 NA NA 0.048 2.5

Note Project data will be reported in units appropriate to the analytical method.

d

DQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June 2008,
2) USEPA RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and TELs (if

available). RSLs for non-carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for potential

additive effects. See Attachment K for ecological and human health thresholds. DQLs (including ecological and human health thresholds

presented in Attachment K) are analytical goals listed solely for the purpose of evaluating laboratory analytical methods and achievable

laboratory limits; these are not project-specific screening levels or PRGs and are not approved by the USEPA as the appropriate risk

assessment criteria for this project. These values will be developed in subsequent phases of the project.

Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL, the

value was determined to be NA.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and

QLs will vary based on sample-specific factors. The laboratory conducts MDL studies with spikes that go through the extraction and analytical

process; therefore, dw or ww units do not apply.

A DQL or project quantitation limit goal could not be established because no toxicity thresholds were available.

AET — apparent effects threshold PRG — preliminary remediation goal

CAS — Chemical Abstract Service QL — quantitation limit

DQL - data quality level RSL - regional screening level

dw — dry weight TEL — threshold effects level

ERL - effects range — low TPH — total petroleum hydrocarbons

MDL — method detection limit TRV - toxicity reference value

NA — not available USEPA — US Environmental Protection Agency
NJDEP — New Jersey Department of Environmental Protection ww — wet weight

NOAEL — no-observed-adverse-effect level
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Sediment

Analytical Group: TPH — Alkanes, USEPA SW-846-8015D, Alpha Analytical, Mansfield, MA
SOP from Worksheet 23: M46, M47, M48

Concentration Level: Low

Project ' X Achievablie .
Quantitation Analytical Method Laboratory Limit
CAS DQL Limit Goal MDL Method QL MDL QL

Analyte Number (mg/kg dw)? (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kg) (mg/kg)
n-Octane (C8) 111-65-9 NA® 0.0667 NA NA 0.0156 0.0667
n-Nonane (C9) 111-84-2 NA® 0.0667 NA NA 0.00644 0.0667
n-Decane (C10) 124-18-5 NA® 0.0667 NA NA 0.00707 0.0667
n-Undecane (C11) 1120-21-4 NA® 0.0667 NA NA 0.00728 0.0667
n-Dodecane (C12) 112-40-3 NA® 0.0667 NA NA 0.00939 0.0667
n-Tridecane (C13) 629-50-5 NA® 0.0667 NA NA 0.0389 0.0667
n-Tetradecane (C14) 629-59-4 NA? 0.0667 NA NA 0.00696 0.0667
n-Pentadecane (C15) 629-92-9 NA® 0.0667 NA NA 0.0166 0.0667
n-Hexadecane (C16) 629-73-2 NA 0.0667 NA® NA 0.00639 0.0667
n-Heptadecane (C17) 629-78-7 NA 0.0667 NA® NA 0.00808 0.0667
Pristane 1921-70-6 NA 0.0667 NA® NA 0.0108 0.0667
n-Octadecane (C18) 593-45-3 NA 0.0667 NA® NA 0.00535 0.0667
Phytane 638-36-8 NA 0.0667 NA® NA 0.0056 0.0667
n-Nonadecane (C19) 629-92-5 NA 0.0667 NA® NA 0.00541 0.0667
n-Eicosane (C20) 112-95-8 NA 0.0667 NA® NA 0.00371 0.0667
n-Heneicosane (C21) 629-94-7 NA 0.0667 NA® NA 0.00448 0.0667
n-Docosane (C22) 629-97-0 NA 0.0667 NA® NA 0.00288 0.0667
n-Tricosane (C23) 638-67-5 NA® 0.0667 NA NA 0.00397 0.0667
n-Tetracosane (C24) 646-31-1 NA? 0.0667 NA NA 0.00619 0.0667
n-Pentacosane (C25) 629-99-2 NA® 0.0667 NA NA 0.0391 0.0667
n-Hexacosane (C26) 630-01-3 NA® 0.0667 NA NA 0.00733 0.0667
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Project _ X Achievable .
Quantitation Analytical Method Laboratory Limit

CAS DQL Limit Goal MDL Method QL MDL QL
Analyte Number (mg/kg dw)? (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kQg) (mg/kg)
n-Heptacosane (C27) 593-49-7 NA® 0.0667 NA NA 0.00522 0.0667
n-Octacosane (C28) 630-02-4 NA? 0.0667 NA NA 0.0233 0.0667
n-Nonacosane (C29) 630-03-5 NA® 0.0667 NA NA 0.00628 0.0667
n-Triacontane (C30) 638-68-6 NA 0.0667 NA NA 0.00665 0.0667
n-Hentriacontane (C31) 630-04-6 NA® 0.0667 NA NA 0.00712 0.0667
n-Dotriacontane (C32) 544-85-4 NA? 0.0667 NA NA 0.00740 0.0667
n-Tritriacontane (C33) 630-05-7 NA® 0.0667 NA NA 0.00735 0.0667
n-Tetratriacontane (C34) 14167-59-0 NA® 0.0667 NA NA 0.00892 0.0667
n-Pentatriacontane (C35) 630-07-9 NA® 0.0667 NA NA 0.00733 0.0667
n-Hexatriacontane (C36) 630-06-8 NA? 0.0667 NA NA 0.00692 0.0667
n-Heptatriacontane (C37) 7194-84-5 NA® 0.0667 NA NA 0.011 0.0667
n-Octatriacontane (C38) 7194-85-6 NA® 0.0667 NA NA 0.010 0.0667
n-Tetracontane (C40) 4181-95-7 NA® 0.0667 NA NA 0.012 0.0667

Note Project data will be reported in units appropriate to the analytical method.

DQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June 2008, 2) USEPA
RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and TELSs (if available). RSLs for non-
carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for potential additive effects. See Attachment K for
ecological and human health thresholds. DQLs (including ecological and human health thresholds presented in Attachment K) are analytical goals listed solely
for the purpose of evaluating laboratory analytical methods and achievable laboratory limits; these are not project-specific screening levels or PRGs and are
not approved by the USEPA as the appropriate risk assessment criteria for this project. These values will be developed in subsequent phases of the project.
Analytical MDLs and QLs are those documented in validated methods. When the method did not publish a value for either the MDL or QL, the value was
determined to be NA.

Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method. Actual MDLs and QLs will vary
based on sample-specific factors. The laboratory conducts MDL studies with spikes that go through the extraction and analytical process; therefore, dry weight
or wet weight units do not apply.

A DQL or project quantitation limit goal could not be established because no toxicity thresholds were available.

AET — apparent effects threshold NJDEP — New Jersey Department of Environmental Protection RSL - regional screening level

CAS - Chemical Abstract Service NA — not available TEL - threshold effects level

DQL - data quality level NOAEL — no-observed-adverse-effect level TPH — total petroleum hydrocarbons

ERL — effects range — low PRG — preliminary remediation goal TRV - toxicity reference value

MDL — method detection limit QL - quantitation limit USEPA — US Environmental Protection Agency

d
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QAPP Worksheet No. 15. Data Quality Levels and Analytical Methods Evaluation (cont.)
Matrix: Sediment

Analytical Group, Method, and Laboratory: General Chemistry — Ammonia-N, USEPA 350.1 Modified, Columbia Analytical Services, Inc.,
Kelso, WA

SOP from Worksheet 23: M27

Concentration Level: Low

Achievable
) Analytical Method" Laboratory Limit®
Project QL
DQL Goal MDL Method QL MDL QL
Analyte CAS Number | (mg/kg dw)® | (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kg dw) (mg/kg dw)
Ammonia-N 7664-41-7 NA? 0.50 NA NA 0.04 0.50

Note Project data will be reported in units appropriate to the analytical method.

d

DQLs have not been approved by USEPA. DQLs based on the lower of: 1) NJDEP Soil Remediation Standards for Residential Soil, June 2008,
2) USEPA RSLs for residential soil, April 2009, and 3) applicable ecological thresholds based on NOAELs, TRVs, AETs, ERLs, and TELs (if

available). RSLs for non-carcinogenic compounds were divided by a factor of 10 to adjust for a hazard index of 0.1 to account for potential

additive effects. See Attachment K for ecological and human health thresholds. DQLs (including ecological and human health thresholds

presented in Attachment K