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Executive Summary

In 1995, the U.S. Fish and Wildlife Service (FWS) initiated an investigation in association
with an ongoing natural resource damage assessment (NRDA) to preliminarily assess the
potential for injury to bird species exposed to contaminants in the Commencement Bay
area. The purpose of this report is to provide the co-trustees of the damage assessment
with a summary of the reconnaissance-level assessment and its major findings.

From June 1995 to May 1997, the FWS: (1) collected and analyzed eggs from four species
of birds known to reside, feed, and nest in the Commencement Bay environment; (2)
collected additional contaminant exposure information from surf scoters as they began and
ended their wintering residence in Commencement Bay; and (3) observed the feeding
behavior of great blue herons (i.e. forage site selection) at the Dumas Bay and Hylebos
colonies.

The major findings of this preliminary assessment are:

1 .

2 .

3 .

4.

5 .

Total TCDD Toxic Equivalency Quotients (TEQs)  in the eggs of the Canada goose,
glaucous-winged gull, great blue heron and mallard duck collected in
Commencement Bay ranged from 6.57 ppt to 598 ppt. Mallard and heron eggs
scored the highest TEQ values overall with polychlorinated biphenyls (PCBs)  being
the greatest contributor in the TEQ value for all species analyzed except Canada
goose.

DDE and metal residues detected in the eggs of the four species analyzed were not
above critical values associated with mortality or impaired reproductive success.

Mean concentrations of mercury (measured in liver and kidneys) and chromium
(measured in liver) were significantly higher in surf scoters collected in the late
winter sample group than the fall sample group.

Observations recording arrival and departure data from the Dumas Bay and
Hylebos Waterway great blue heron colonies indicated that nearly one-half of the
birds in each colony were selecting forage sites located in or near the industrial
waterways of Commencement Bay.

Levels of productivity from the Dumas Bay great blue heron colony continue to be
consistently below that which would be necessary for the colony to maintain itself.
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1.0 Introduction

1.1 Background

As part of an ongoing Natural Resource Damage Assessment (NRDA) in Commencement
Bay, Washington, the U.S. Fish and Wildlife Service (FWS) was tasked with the
responsibility to assess injury specific to avian species potentially exposed to contaminants
present in the Commencement Bay area.

A Preliminary Natural Resource Survey performed by the FWS in March 1984 stated there
was a high probability that waterfowl, shorebirds, fishes and a federally-classified
threatened species (bald eagle) may be affected by releases in Commencement Bay (U.S.
Department of the Interior 1984, U.S. Fish and Wildlife Service 1984). In 1991, the
Commencement Bay Natural Resource Trustees’ (Trustees) performed a Preassessment
Screen which concluded that available data support the conclusion that contaminants have
adversely affected natural resources in the Commencement Bay environment and a
damage assessment may be undertaken at a reasonable cost (The Natural Resource
Trustees 1991).

1.2 Location

Listed on the National Priority List (NPL) in 1981, the Commencement Bay NearshorefTideflats
Super-find Site (Site), located near Tacoma, Pierce County, Washington, consists of
approximately 15 square miles of estuarine habitat, industrial waterways, and uplands
(Figure 1). Industrialized development in the estuary began in the 1920’s and has included
many activities including: shipping, pulp and paper production, oil and chemical
production, railroad operations, and metal smelting. These activities have resulted in the
acute and chronic release of numerous hazardous substances over time. Environmental
contaminants released at the Site include chlorinated organic compounds, aromatic
hydrocarbons, trace metals, dioxins, furans, and phenols. Concentrations 100 to 1,000 times
reference conditions were measured for 28 contaminants or contaminant groups (Tetra
Tech 1985).

1.3 Summary of Impacts

Documented adverse impacts from the contaminants include depressed or altered benthic
organism populations, high mortality rates in benthic microfauna and macrofauna, tumors,
growth and reproductive impacts in fish, elevated levels of contaminants in fish and
shellfish resulting in human consumption advisories, and toxic sediment conditions as
demonstrated in laboratory bioassays. Studies conducted on fish, crab, and shrimp in

‘U.S. Department of the Interior: Fish and Wildlife Service and Bureau of Indian Affairs; U.S. Department
of Commerce: National Oceanic and Atmospheric Administration; State of Washington: Departments of
Ecology, Fish and Wildlife, and Natural Resources; Muckleshoot Indian Tribe; and Puyallup Tribe of Indians.
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I located colonies (EVS Environmental Consultants 1995).

Data collected from six glaucous-winged gull (Lams glaucescens) colonies in 1984 indicated
incidences of histopathological impairment (e.g. liver disease), traumatic lesions, and egg-
shell thinning in the Commencement Bay colony (Riley ef al. 1983; Calambokidis et al. 1985;
Speich et al. 1992). Analysis of western grebes (Aechmophouus  occidentalis) and surf scoters
(Melanitta perspicillata) in Commencement Bay indicated that significant amounts of PCBs,
organochlorines and metals were being accumulated by the overwintering birds during
1985-1986 (Henny ef al. 1990,199l).

1.4 Study Objectives

To preliminarily assess injury to avian species residing in or utilizing the Commencement
Bay area, the FWS designed and implemented a three-pronged reconnaissance assessment
and approach designed to address and update our current knowledge of the extent,
severity, and trend of contaminant exposure to birds from hazardous substances released
into the Commencement Bay environment. The three components of the assessment are
divided into separate overview sections in the report:

Avian Egg Collection and Analvsis - Determine contaminant concentrations in the eggs
of several different avian species known to reside, feed and nest in the Commencement Bay
environment.

Surf Scoter  Collection and Analvsis - Utilize and expand upon an existing contaminant
monitoring program (the Puget Sound Ambient Monitoring Program) and collect
additional contaminant exposure information from surf scoters as they begin and end their
wintering period in Commencement Bay.

Great Blue Heron Colonv Monitoring - Observe feeding behavior of great blue herons at
the Dumas Bay and Hylebos colonies in Commencement Bay.

This report presents the culmination of iterative steps taken between June 1995 and May
1997 investigating the potential for avian injury in Commencement Bay.
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Avian Egg Collection and Analysis

A2.0 Methods

To better understand the extent of chemical exposure, eggs were selected from birds with
different feeding strategies and food preferences in Commencement Bay. Egg residues in
general are a preferred medium to analyze for contaminants because of their high potential
to biomagnify and accumulate specific chemicals known to cause injury.

A list of birds was generated from known observation data generated in part by Christmas
Bird Count data and Appendix A from the Commencement Bay Programmatic
Environmental Impact Statement Volume 1 (Commencement Bay Natural Resources
Trustees 1997). Four species from this list were then selected based on: 1) whether or not
the bird was known to nest in or near the Commencement Bay Site; 2) the likelihood of
readily obtaining the egg samples; and 3) residence time and general abundance (Table 1).
The four species selected were: Canada goose (Branfa  canadensis); glaucous-winged gull

(Lams glaucescens); mallard duck (Anas platydzynchos);  and great blue heron (Ardea  herodias).

A2.1 Collection

Collection took place during the Spring of 1995 and 1996. One egg was randomly collected
from each nest of the four species. When possible, nests with three or more eggs visible
were selected for collection. Four eggs were collected from the nests of Canada geese near
the Hylebos and Blair Waterways and from glaucous-winged gull nests located on the roof
of the Simpson Tacoma Kraft Mill in 1995. In 1996, five eggs were collected from nests of
the great blue heron colony in Dumas Bay and 2 eggs were obtained from mallard nests
located in between the Hylebos and Blair Waterways (Figure 2). The original intent of
collecting five eggs from each species could only be accomplished for the great blue heron
(Table 2). Searches for nesting duck species in the Commencement Bay area proved to be
time-intensive and problematic.

A2.2 Processing

The contents of each egg collected in 1995 (goose and gull) were removed on site and
placed (blown) into chemically clean I-CHEM@  jars. Samples were placed in a cooler with
cold packs and then frozen prior to shipment for analysis. Eggs collected in 1996 (heron
and mallard) were collected and stored in paper cartons on cold packs until storage in a
refrigerator. The eggs were then wrapped in nanograde acetone rinsed aluminum foil and
transferred to another refrigerator prior to arrival to the lab facilities at the FWS Western
Washington Office in Olympia. These eggs were then processed using procedures
consistent with FWS Standard Operating Procedure (SOP) for avian egg harvesting and
residue analysis (U.S. Fish and Wildlife Service 1990). Recorded information included:
general condition, whole egg weight, length, width, volume, content weight, and shell

-.

Data Report on a Reconnaissance-level Assessment for Avian Injury in Commencement Bay, Washington 4































































B3.2 Cytochrome P450, Blood and Histology

Both Ethoxyresorufin-0-dealkylase (EROD) and methoxyresorufin-0-dealkylase (MROD)
activity were measured and normalized for the fall and late winter liver samples. No
clearcut difference could be detected between the two sets of samples. However, within
each set of samples, there were a great range of values suggesting that there were both
relatively uninduced and induced birds in both the fall and late winter birds.

The mean white blood cell (mononuclear WBC/lymphocytes) count estimates were not
significantly different between the fall and late winter samples. However, there was a
significant decrease in heterophils (polymorphonuclear WBCs)  in the late winter samples.
The occurrence of blood parasites appeared to be limited to only one bird out of each of the
sampling sets.

Histological examination of the carcasses from both sampling periods revealed the
presence of lesions similar in both sets. Overall, the lesions found were extremely minimal
and fairly common to sea birds. The most common lesion identified was a mild
inflammation of the collecting ducts of the kidneys. This type of lesion was determined to
be most likely caused by a trematode parasite.
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Great Blue Heron Colony Monitoring

C2.0 Methods

In Section A of this report, contaminant data was presented from five great blue heron
eggs collected in 1996 from the Dumas Bay heron colony located near Commencement Bay
(Figure 2). Chemical analysis revealed that some of these eggs contained elevated levels
of organochlorine contaminants similar to those levels found during the 1984 and 1988
sampling events. This information and the reports of low productivity of the colony when
compared to other nearby heron colonies (EVS 1995) prompted the next approach in the
reconnaissance effort to assess the potential for avian injury in the Commencement Bay
area. In this section, an overview of the great blue heron field studies is provided.

C2.1 Objectives

The primary objective of the great blue heron field studies conducted in 1997 was to
determine if a link could be established and quantified between low productivity in a
heron colony (Dumas Bay) located near Commencement Bay and forage site selection. In
an attempt to determine this linkage, three primary tasks were pursued: (1) Establish where
herons nesting in the colony were feeding; (2) determine how much time the Dumas Bay
birds were spending in potentially contaminated feeding areas; and (3) link individual
heron productivity outcomes with actual feeding site preferences.

C2.2 Tasks

Monitoring studies of the Dumas Bay colony conducted in 1996 suggested that the
bimodal distribution of chick production and wide ranges of contaminant values in heron
eggs were correlated. This suggested that herons were using both contaminated and
uncontaminated foraging areas. In order to establish a link between lowered productivity
and feeding site preferences, a study was designed to determine nesting success per nest
and compare the amount of time individual birds spent feeding in areas of Commencement
Bay known to be contaminated. Observation data would be collected and linked to specific
foraging locations inside Commencement Bay and then regressed against productivity data
for individual nests in the colony.

To establish where the Dumas Bay herons were feeding and for how long, observers were
placed in strategic vantage points and records of flight direction (arrivals and departures),
numbers of birds, and time of day data was collected. These time intensive observations
were designed to delineate the major roosting and foraging territories used by the colony.
For comparison purposes, numbers of active nests, failed nests, and all colony disturbances
were recorded from the Dumas Bay colony as well as from two other nearby heron
colonies: the Peasley Canyon heronry in Auburn, and the Nisqually National Wildlife
Refuge heromy near Olympia (Figure 12).
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An attempt was made to divide arrival and departure observation data into three nesting
phase time periods: (1) a “pre-clutch completion” period when the egg is being formed; (2)
a “small chick present” period (incubation and one adult foraging away from nest); and (3)
a “large chick present” period (both adults foraging away from nest). The transition from
pre-clutch completion phase to beginning incubation and small chick present phase was
determined by adding 7 days to the first confirmed incubation since herons typically lay
one egg every other day and begin incubation after the first egg is laid. This division of
observation data was designed to allow for a greater level of discernment as to when the
greatest potential for contaminant exposure, uptake, and injury may exist for the colony.

Along with temporal considerations, all arrival and departure data was qualified and
assigned a code as to the “quality” of the observation. Birds observed with a clearly known
origin or destination into or out of a foraging site location were given a “high confidence”
data qualifier. If the arrival or departure was clearly seen along with flight direction, but
no determination could be made whether the bird came directly from or landed in a
specific foraging site location, the observation was given a separate qualifier. A third
designation or qualifier was assigned if the bird observation was not recorded or observed
by one of the two observers and flight direction could not be established.

Seasonal changes in foraging locations in female herons was also recognized as a concern
when determining potential contaminant sources by measuring chemical burdens in egg
tissue. Therefore, attempts were made to sex the birds during the observational periods.
All SOPS used and developed for this study are from Norman (1998).

C3.0 Results

Several unanticipated events during the 1997 field season significantly altered the original
study design and time line, as well as the anticipated results. In early March, a new heron
colony began to establish itself on the hillside above the Chinook Marina in the Hylebos
Waterway. This colony (referenced as “the Hylebos colony”) was subsequently added to
the list of colonies to be observed and monitored. In mid-May, the focus colony in Dumas
Bay failed and was abandoned. As a result, the ability to catagorize observation data by
nesting phase was limited. Similarly, one of the control colonies (Peasley Canyon in
Auburn) failed and was abandoned at the end of May.
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The ability to sex individual herons could not be accomplished since the optical scale for
measuring beak size (radicule)  could not be secured in time for the study. However,
information gathered from Bennett (1993) and Butler (1993,1995)  regarding caloric intake
requirements to begin egg production in female herons, links the association of nest
initiation with the available number of hours of low tides in the Spring. This would
indicate that the majority of contaminant loading potential would likely be related to
marine forage sites instead of the inland locations utilized early in the season by female
herons. Therefore, the inability to sex the birds in this reconnaissance study component
was not considered to be problematic.

Gathering time allocation data became overly burdensome due to the enormous amount
of observation hours required to record time intervals when herons returned to the nest
during the morning hours. However, data obtained from this monitoring study yielded
results that were deemed useful in the overall effort to preliminarily assess avian injury in
Commencement Bay. A significant number of great blue herons (at least half from the
Dumas Bay and Hylebos heron colonies) were observed using forage sites in
Commencement Bay and therefore had the potential to be exposed to elevated levels of
contaminants associated with the industrial waterways (Figure 13).

C3.1 Dumas Bay Colony - Productivity and Forage Site Selection

Monitoring at the Dumas Bay colony revealed late incubation (when compared to previous
years), poor synchronization, and continuous harassment by bald eagles. Observations

L- between early February and late May noted eagles in or near the colony on almost every-
occasion, and likely the most probable cause for the colony’s ultimate failure and
abandonment in 1997. By late May, only one nest remained active, fledging two chicks
from a total of 16 once-active nests. A similar result occurred in 19954 when casual
observations of the colony (Norman unpublished data) recorded only a few chicks present
with fledging occurring late into the season (Figure 14).

Productivity trends observed from 1984-1997 (Norman, unpublished data) indicate that
herons from the Dumas Bay colony have had consistently lower productivity rates than
other nearby heron colonies (Figure 15). Levels of productivity measured at the colony
continue to be consistently below that which would be necessary for the colony to maintain
itself (1.7 young per active nest from Henny 1972 and 1.9 young per active nest from Butler
et al. 1995).

Observations between March 8,1997 and May 1,1997 at the Dumas Bay colony recorded
250 arrivals and departures of which 47% were confirmed as using forage sites in
Commencement Bay (Figure 16). Because of the colony failure, no other information was
collected.

-
4Data  other than “casual observations” are not available for the Dumas Bay Colony in 1995, and therefore not included

in the figure.
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C3.2 Hylebos Colony - Productivity and Forage Site Selection

Confirmation of the new heron colony above the Chinook Marina on the Hylebos
Waterway was established in early March 1997. Twenty-one nests were located and
eggshell fragments found beneath the nests confirmed that the colony had nested at this
location in the previous year. Herons began occupancy late in the nesting season, with 11
birds established in the colony by early April. A large increase in birds nesting in the
colony was noted about the time when the Dumas Bay colony became abandoned. Of 30
nests observed, 26 were active and 25 were successful (able to produce young). The mean
productivity for the colony was 2.26 young per active nest. Eagles were observed nearby
but harassment or incursion into the colony was not observed.

By mid-April, it was determined that the newly-formed Hylebos colony was going to be
. viable and incubation was taking place in large enough numbers to commence forage site

selection observations by nest (i.e. recording arrivals and departures). Asynchronous
nesting in the colony made the determination of pre-clutch completion difficult. By
estimating and using the seven day rule, the range for clutch completion for a majority of
the birds in the colony was determined to be between April 21,1997 and May 27,1997.
After reviewing mean and mode values from the range, May 1, 1997 was selected to
represent the end of the pre-clutch completion phase for the Hylebos colony.

Observations of arrivals and departures was reported by colony and by nest. No
significant differences were noted between the two data sets, and since most nests were
successful in producing young, no correlation could be drawn between failed nests and
forage site selection. Over 140 observations were recorded between April 2,1997 and May
1, 1997 during the pre-clutch phase. Approximately 76 of these recorded arrival and
departure observations received the high confidence data qualifier (birds were observed
with a clearly known origin or destination into or out of a foraging site location). Of these
observations, 44.7% could be linked to forage sites within Commencement Bay.

From May 1,1997  to July 19,1997, arrival and departure observations were recorded 627
times during the incubation and chick present stage. Of these observations, 323 were
designated with the high confidence data qualifier and 71.2% were linked with forage sites
within Commencement Bay. Due to data collection complications resulting from the failed
Dumas Bay colony and the asynchronous nesting exhibited in the Hylebos colony, no
attempt was made to further separate the observation data into other nesting time periods
(i.e. 1 chick present at nest versus 2 or more). Figure 16 illustrates the patterns of arrival
and departure observations during the pre-clutch completion and incubation/chick present
nesting phases for the Hylebos colony. Numbers and percentages depicted in Figure 16
represent an approximation of what was observed using both the high confidence qualified
data and data qualified as being a lower confidence level quality5.  Correlation of nest

5Arrivals or departures were clearly seen along with flight direction, but no determination could be made whether the

bird came directly from or landed in a specific foraging site location.
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failure and the selection of foraging locations inside Commencement Bay was not
meaningful since very few nests failed at the Hylebos colony and most birds were found
to be foraging in Commencement Bay.

C3.3 Comparison Colonies at Auburn and Nisqually

The Peasley Canyon colony at Auburn had nearly 60 nests before being abandoned at the
end of May 1997. Continuous bald eagle harassment and incursions similar to what was
observed at the Dumas Bay colony most likely contributed in the colony’s failure. The
Nisqually colony was also subjected to eagle incursions but continued to be successful with
approximately 68 nests fledging young at rates within a normal distribution. Nesting also
appeared to be synchronous.

-
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DATA VALIDATION REPORT
EGG RESIDUE ANALYSIS 1995 AND 1996

Introduction

This report summarizes results from a review of analytical data for 8 avian eggs collected in
1995 and 7 avian eggs collected in 1996 by the U.S. Fish and Wildlife Service. Analyses for
polychlorinated biphenyls (PCBs), polychlorinated dibenzodioxins/furans (PCDDs/PCDFs)  and
percent lipids were performed by Alta Analytical Laboratory (El Dorado Hills, CA). Analyses
for pesticides, semivolatile organics, butyltins, and metals were performed by ToxScan,  Inc.
(Watsonville, CA). A list of samples reviewed is provided in Table 1.

Basis for Data Review

Data packages were received from the laboratories for each year of samples submitted. The
package consisted of sample results with a summary of associated quality control (QC)
information. Data packages did not include sample preparation information, instrument
calibration data, run logs, or instrument printouts. Thus, only summary information could be
assessed, and calculation checks could not be performed.

L

Data were reviewed by EcoChem, Inc. using criteria as specified in the method referenced in the
laboratory report or the laboratory method (if provided), and general guidelines as presented in
US EPA Functional Guidelines (US EPA, 1994). Qualified data are summarized in Table 2.

Completeness

The laboratory did not provide a case narrative which describes the analyses and any anomalies
found during analysis. A chain of custody (COC) form was not included by Alta Analytical with
the 1995 data, but the laboratory’s check-in form noted that a COC accompanied the samples.
The requested analytical results were provided by both laboratories for all samples.

The 1995 PCB analyses did not include results for several individual PCB congeners, which
were provided with the 1996 PCB results (congeners 105, 114, 123, 156, 157, 167, 189). The
1995 total PCB results included these congeners, but the individual congener results were not
recorded by the laboratory.

Overall Assessment
gi1
1
1

Quality control (QC) information which was reported indicated good analytical recovery and

1
precision. Some results for octachlorodibenzodioxin (OCDD) and octachlorodibenzofuran

1 (OCDF) are recommended to be qualified as not detected (U) because the laboratory blank
z
1

results indicated possible cross contamination. Method criteria for the butyltin analyses were not
1
f

provided and no QC information was provided with the trace metals report. Thus no assessment

1 of the precision or accuracy of the butyltin or metals data could be made. Because the data
t -
f
1

quality could not be assessed, these data are recommended to be estimated. However, the
I
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information on methods, and the results reviewed, indicate that the metals and tributyltin data
would be appropriate for screening purposes.

\

._ The laboratory reported different detection limits for some analytes for the 1995 samples than for
the 1996 samples. The trace metal detection limits were higher in 1996 than in 1995, which
could affect the comparability of the metal results within 5 times the detection limit. The
detection limits for the semivolatile organic analyses were significantly higher in 1995 than in
1996. Because of these higher detection limits, less semivolatile compounds were detected in the
eggs collected in 1995 than 1996.

The specific technical items assessed for each laboratory report, and data qualifications are
summarized in the following sections.

-
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1. DATA REVIEW OF PC9 RESULTS

The tissue samples were analyzed for PCBs by gas chromatography/high resolution mass
spectrometry/selective ion monitoring (GC/HRMS/SIM) using a combination of features from
EPA Method 680 to measure PCB homologues, and Method 1668 to extract, cleanup sample
extracts, and measure specific PCB congeners. The laboratory modified their PCB method
between the 1995 and 1996 sample analyses, thus different internal standards and PCB congeners
were reported for each of the years.

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

Blanks (Method)

In tern al Standards
* Laboratory Control Sample
* Matrix Spikes
* Laboratory Duplicates

Reported Detection Limits

Those items marked with an asterisk (*) may not meet all specified QC criteria and are discussed
below. QC items not marked with an asterisk meet all QC criteria.

Laboratory Control Sample

Recovery results from a Laboratory Control Sample (LCS) and a duplicate LCS analysis were
reported indicating good recovery for individual PCB congeners. The concentration of the
analytes in the LCS were not stated, thus it is not possible to evaluate how comparable these
recoveries may be to the recovery of PCBs in the actual samples.

Matrix Spikes

No matrix spike results were provided. As the analysis was performed by isotope dilution, the
samples were spiked with similar compounds, which provides excellent recovery information for
each sample extracted. The isotopic recovery results indicated good recovery was obtained.

Duplicates

No sample duplicate results were reported. Thus, precision of the overal
analytical method could not be evaluated.

ubsampiling and the
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II . DATA REVIEW OF PCDD AND PCDF RESULTS

i

The 1995 and 1996 tissue samples were analyzed for PCDDs and PCDFs by GCIHRYMSISIM
using EPA Method 8290. The 1995 data summary lists the sample matrix as “fish” rather than
“egg” for some of the samples and associated quality control.

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

* Blanks (Method)
internal Standards

* Laboratory Control Sample
* Matrix Spikes
* Laboratory Duplicates

Reported Detection Limits

Those items marked with an asterisk (*) may not meet all specified QC criteria and are discussed
below. QC items not marked with an asterisk meet all QC criteria.

Blanks

OCDD (1.3 pg/g) and OCDF (3.6 pg/g) were detected in the 1995 method blank, and OCDD (5.4
pg/g)  only in the 1996 method blank. Validation guidelines recommend that data within ten
times a reported OCDD blank result and five times a reported OCDF blank result should be
qualified as “non-detected” (U).

Laboratory Control Sample

Recovery results from a Laboratory Control Sample (LCS) and a duplicate LCS analysis were
reported indicating good recovery for PCDD and PCDF. The concentration of the analytes in the
LCS were not stated, thus it is not possible to evaluate how comparable these recoveries may be
to the recovery of these compounds in the actual samples.

Matrix Spikes

No matrix spike results were provided. As the analysis was performed by isotope dilution, the
samples were spiked with si.milar  compounds, which provides excellent recovery information for
each sample extracted. The isotopic recovery results indicated good recovery was obtained.

Duplicates

No sample duplicate results were reported. Thus, precision of the overall subsampling and the
analytical method could not be evaluated.
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Ill . DATA REVIEW OF PESTICIDE AND HERBICIDE RESULTS

The 1995 and 1996 tissue samples were analyzed for chlorinated pesticides by EPA Method
8080 and chlorinated herbicides by EPA Method 8150. Both methods are using gas
chromatography with a electron capture detector (GC-ECD).

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

Blanks (Method)
Surrogate Recovery

* Laboratory Control Sample
* Matrix Spikes
* Laboratory Duplicates

Reported Detection Limits

Those items marked with an asterisk (*) may not meet all specified QC criteria and are discussed
below. QC items not marked with an asterisk meet all QC criteria.

Laboratory Control Sample

Recovery results from a Laboratory Control Sample (LCS) were reported indicating good
recovery for pesticides and herbicides. The concentration of the analytes in the LCS were not
stated, thus it is not possible to evaluate how comparable these recoveries may be to the recovery
of the compounds in the actual samples.

Matrix Spikes

No matrix spike results were provided. Thus, it is not possible to assess if sample interferences
may cause problems in achieving analytical accuracy.

Duplicates

No sample duplicate results were reported. Thus, precision of the overall subsampling and the
analytical method could not be evaluated.
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IV . DATA REVIEW OF SEMIVOLATILE ORGANIC RESULTS

-

The 1995 and 1996 tissue samples were analyzed for semivolatile organics by EPA Method 8270
using gas chromatogrtiphy with mass spectroscopy (GC/MS).

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

Blanks (Method)
Surrogate Recovery

* Laboratory Control Sample
* Matrix Spikes
* Laboratory Duplicates
* Reported Detection Limits

Those items marked with an asterisk (*) may not meet all specified QC criteria and are discussed
below. QC items not marked with an asterisk meet all QC criteria.

Laboratory Control Sample

Recovery results from a Laboratory Control Sample (LCS) were reported indicating good
recovery for a subset of semivolatile compounds. The concentration of the analytes in the LCS
were not stated, thus it is not possible to evaluate how comparable these recoveries may be to the
recovery of the compounds in the actual samples.

.

Matrix Spikes

No matrix spike results were provided. Thus, it is not possible to assess if sample interferences
may cause problems in achieving analytical accuracy.

Duplicates

No sample duplicate results were reported. Thus, precision of the overall subsampling and the
analytical method could not be evaluated.

Reported Detection Limits

The sample detection limits are high for the results reported in 1995. In the 1995 data summary,
only one positive result was reported in a single sample. Thus, the high detection limits resulted
in limited positive results. Commonly, detection limits in tissue can be obtained which are an
order of magnitude lower than those reported. In 1996 better detection limits were obtained, and
more positive results were obtained.
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