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EXECUTIVE SUMMARY

Mere Brook bisects three former landfills at the U.S. Naval Air Station in Brunswick, Maine
(NASB). Leachate, soil, and sediment analyzed during Superfund remedial investigations at
the sites contained elevated levels of mercury and other environmental contaminants. At the
request of the U.S. Environmental Protection Agency and the U.S. Navy, the U.S. Fish and
Wildlife Service conducted a contaminant study of Mere Brook fish. The purposes of this
study were:

1) to determine the levels of trace element and organochlorine contaminants in
Mere Brook fish and,

2) to compare these levels with national, regional, and State data.

Two size classes of brook trout (Salvelinus fontinalis) were collected by electrofishing - adults
(ave. length 15 em., ~ 6 in.) and juveniles (ave. length 7 cm., ~ 2.75 in.) at two Mere Brook
locations. The focus location was a stream reach bisecting the former landfills and the
reference area was a stream reach west of the NASB runway. Mere Brook did not contain
large fish. Fillets were not removed and all fish were analyzed wholebody. Most fish were
pooled, based on size, to meet minimum laboratory analytical requirements. Thirteen pooled
samples (7 adult, 6 juvenile) were submitted for analysis.

Chemical analyses indicate that, with the exception of copper, trace element concentrations
were not elevated in Mere Brook fish tissue. Although elevated, copper concentrations were
not unique compared to regional data, and the levels in Mere Brook fish were not
significantly different (p>0.05) by size class or collection location. Site-specific differences
(p<0.05) by size class were found for three trace elements. Juveniles from the landfill site
contained higher concentrations of chromium than juveniles from the reference area.
Juveniles in the reference area, west of the NASB runway, contained higher levels of zinc
than fish from the landfill location. Adults collected at the Mere Brook landfill location
contained higher concentrations of mercury than adults from the reference area.

In a scan of 19 organochlorine compounds, 6 were detected in fish tissue: trans-chlordane,
cis-chlordane, dieldrin, 4,4-DDE, 4,4'-DDD, and 4,4-DDT. These organochlorines were
markedly higher at the landfill location than the reference area, and occur at concentrations
that may pose a risk to piscivorous ecological receptors.
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PREFACE

This report describes the results of a study to measure trace element and organochlorine
contaminants in fish collected from Mere Brook in Brunswick, Maine. Funding for this study
was provided by Region 1 of the U.S. Environmental Protection Agency (EPA) and the U.S.
Naval Air Station, Brunswick (NASB). The analytical work for this study was performed
under U.S. Navy Military Interdepartmental Purchase Request Number V0006095MIPR0O013
and within an interagency agreement between the U.S. Fish and Wildlife Service (USFWS)
and EPA for technical assistance in the Superfund Program (EPA/IAG #DW14934248-01-F).

Questions and comments to this report are encouraged. Written inquiries should be sent to:

Steve Mierzykowski
U.S. Fish and Wildlife Service
Ecological Services
1033 South Main Street
Old Town, Maine 04468

The USFWS requests that no part of this report be taken out of context, and if reproduced,
the document should appear in its entirety.
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INTRODUCTION

During Superfund remedial investigations of Sites 1, 2, and 3 at the U.S. Naval Air Station in
Brunswick, Maine, trace element and organochlorine contaminants were detected in leachate,
sediment, and soil samples. Mere Brook, the major drainage of NASB, bisects the waste
disposal areas with Sites 1 and 3 situated north of the brook and Site 2 to the south. Site 1
was a landfill from 1955 to 1975 that received refuse, waste oil and other petroleum products,
solvents, pesticides, paint wastes, automobile and aircraft parts, and various chemicals. Site 3
was a disposal area from 1960 to 1973 that also received solvents, paint, and isopropyl
alcohol. Site 2 was the NASB primary landfill from 1945-1955. Wastes in the Site 2 landfill
included edls, paints, waste fuel, paint strippers and solvents. Seeps and surface runoff from
these sites may have entered the stream and exposed Mere Brook biota to a variety of
contaminants. The potential for contaminant uptake by Mere Brook fish has been a concemn of
the U.S. Navy, State and federal regulatory agencies and the natural resource trustees. In
1995, the U.S. Navy and U.S. Environmental Protection Agency provided funds to the U.S.
Fish and Wildlife Service to conduct a contaminant study in Mere Brook.

STUDY PURPOSE

The purpose of the study was to determine the concentrations of mercury, other trace
elements, and organochlorine contaminants in Mere Brook fish, and to put those
concentrations into context with national, regional, and State data.

STUDY AREA

This study was conducted at the U.S. Naval Air Station in Brunswick (NASB), Cumberland
County, Maine. NASB is in the village of Brunswick approximately 3.2 kilometers (2 mi.)
east of the Town of Brunswick. Brunswick is located in southern Maine, approximately 42
kilometers (26 mi.) northeast of Portland, Maine's largest city (Figure 1). NASB is an active
U.S. Navy installation supporting antisubmarine warfare operations.

Mere Brook is the major drainage of NASB. The brook bisects the installation, and traverses
under the NASB runway through culverts for approximately 1 kilometer (0.6 mi.). The focus
reach (length approx. 0.6 km (0.4 mi.)) was the portion of Mere Brook bisecting the NASB
landfills. The NASB weapons compound is also adjacent to the focus reach. The reference
area for this study was a similar length section of Mere Brook west of the NASB runway.
Fish species in Mere Brook include brook trout (Salvelinus fontinalis), American eel (Anguilla
rostrata), blacknose dace (Rhinichthys atratulus), and stickleback (Gasterosteidae). The
stream channel near the landfills is generally shallow (< 1 meter (~3 ft.)) with widths of 1 to
2 meters (~3 to 6.5 ft.). At the reference reach, the stream characteristics are similar, but the
substrate is slightly firmer with more gravel. The maximum stream width is greater at the
reference area than the landfill reach. Vegetative cover is similar at both sites, with generally
more canopy cover at the reference location. The dominant canopy cover at both locations is
comprised of white pine (Pinus strobus), hemlock (Tsuga canadensis), red oak (Quercus



rubra), red maple (Acer rubrum), and bigtooth aspen (Populus grandidentata). The stream
banks supports skunk cabbage (Symplocarpus foetidus), moss (Sphagnum spp.), grasses
(Gramineae), sedges (Carex spp.), goldenrod (Solidago spp.), broad-leaved cattail (Typha
latifolia), wool grass (Scirpus cyperinus), nightshade (Solanum dulcamara), and jewelweed
(Impatiens capensis).

An assumption in this study was that fish would not move through the culverts under the
runway, and the population on the western edge of the runway would not be exposed to
contaminants associated with the landfill on the eastern side of the rinway. Water velocities
and passage length are factors preventing passage through culverts. Belford and Gould (1989)
found that spawning brook trout did not pass through 45-meter culverts with mean bottom
velocities of 0.75 m/s. The length of the Mere Brook culverts (1000 m) between the focus
location and reference area of this study likely precluded fish movement. However, complete
separation of the populations is unlikely and downstream displacement of some fish to the
eastern (landfill) reach may occur under flooding conditions.

METHODS

Fish were collected from Mere Brook with backpack electrofishing gear on July 24, 1995.
Surface water temperature and conductivity were ~21°C (70°F) and ~106 pmhos/cm
(uncompensated), respectively, at both locations during sampling. One hundred thirty eight
brook trout were collected from two size classes - 18 fish averaging 15.3 ¢cm (6 in.) and 120
fish averaging 7.1 cm (2.75 in.) in length. Several fingerling trout were collected because
they were present in numbers and would represent the prey most likely consumed by
piscivorous predators (e.g., green heron Butorides striatus or belted kingfisher Ceryle alcyon)
at Mere Brook. Moreover, a minimum gram weight was required to obtain usable
information in contaminant analyses.

The maximum total length in centimeters ( £ 0.5) was measured for each fish. Adult brook
trout (=15 cm) were weighed individually to the nearest gram. Composite samples of
fingerling (= 7 cm) trout were weighed to the nearest gram, but juvenile fish were not
weighed individually (Table 1). Prior to processing, each fish was examined for external
abnormalities. Wholebody samples were wrapped in aluminum foil (dull side towards
sample), labelled, and placed in plastic freezer bags. Samples were immediately placed on
dry ice in coolers and transported to freezers for storage at -20°C within hours. Thirteen
composite samples (7 of adult fish, 6 of juvenile fish) were submitted for contaminant
analysis (Table 2). Growth rates of brook trout in Maine vary considerably due to habitat
type, susceptibility to predation or angling, water quality, and genetics. Large (15 cm) and
small (7 cm) fish are referred to as adults and juveniles, respectively, in portions of this
report. Fish in this study were not aged, and we recognize the potential inaccuracies
associated with our classification of aduits and juveniles based on size class.




RESULTS OF CHEMICAL ANALYSES

All fish tissue samples (n=13) were analyzed for mercury, other trace elements,
organochlorine pesticides, aroclor-specific polychlorinated biphenyls (PCBs), percent moisture
and percent lipid. Trace element analyses were performed by the U.S. Geological Survey
Biological Resources Division's Midwest Science Center (MSC), in Columbia, Missouri
(Appendix A). The trace element analytical results were reported by the MSC in ug/g, dry
weight. Trace element data are presented throughout this report in pug/g (ppm), wet weight.
The equation for conversion of dry weight to wet weight was Concy,= Concpy* (1-
(%H,0/100)). Organochlorine pesticide and PCB (aroclor-specific) analyses were conducted
by ABC Laboratories (Appendix B) in Madera, California, and reported as pg/kg (ppb), wet
weight. To facilitate comparisons with other data, and to maintain consistency in the report,
the organochlorine data were converted from pg/kg (ppb) to ng/g (ppm), wet weight.

Quality Control

Quality control was accomplished through instrument calibration verification, replicate
analyses, spike recoveries, and analysis of standard reference materials. Quality control
results were considered within acceptable limits of the Midwest Science Center (Appendices
A and B).

Statistical analyses

Statistical analyses were performed with SYSTAT 6.0 for Windows (SPSS 1996). Summary
statistics include arithmetic mean, ranges, and standard error. For each contaminant,
differences were tested with a two-sample t test grouped by size class or location. All
statements of significance refer to o < 0.05.

Trace Elements

The trace element analyses included arsenic, beryllium, cadmium, chromium, copper,
mercury, nickel, lead, antimony, selenium, strontium, vanadium and zinc (Appendix A).
Beryllium and antimony were not detected in fish tissue. Although, strontium and vanadium
are included in the routine MSC trace element analyses, these two elements are rarely of
ecnlogical concern in New England and consequently are not discussed in this report.

Figures 2 and 3 illustrate trace element concentrations in adult and juvenile brook trout,
respectively. Table 3 lists trace element detections in all fish (size classes combined) by
location. Tables 4 (adults) and 5 (juveniles) separate trace element detections by size class
and location.

Arsenic (As) - Arsenic was detected in all samples. The mean As concentrations of all fish
(size classes combined) from the landfill site and reference area were identical at 0.03 pg/g.
The mean As concentration in adult brook trout from the landfill site was 0.02 pg/g, while the



mean ¢oncentration in adults at the reference area appeared slightly higher at 0.03 ug/g. The
mean As concentration for juveniles was 0.04 pg/g at both locations. There was no
significant difference in As concentrations by size class or location.

Cadmium (Cd) - Cadmium was detected in all samples. The mean Cd concentration of all
fish (size classes combined) from the landfill site (0.03 pg/g) appeared slightly lower than the
reference location (0.04 pg/g). Mean Cd concentrations in adult brook trout was 0.20 ug/g at
the landfill site and 0.03 pg/g at the reference location. The mean Cd concentration in
juveniles was 0.04 pg/g at the landfill and reference locations. There was no significant
difference in Cd concentrations by size class or location.

Chromium (Cr) - Chromium was detected in all samples. The mean Cr concentration of all
fish (size classes combined) from the Jandfill' site was 0.24 pg/g, while at the reference
location the mean concentration was 0.40 pg/g. The difference was not statistically
significant. The mean Cr concentration in adult brook trout from the landfill (0.31 pg/g) was
not significantly different from the reference location (0.28 pg/g). Mean chromium
concentrations in juveniles were significantly higher in the reference area (0.57 pg/g) than the

tandfill site (0.18 pg/g).

Copper (Cu) - Copper was detected in all samples. The mean Cu concentration of all fish
(size classes combined) from the landfill site was 1.79 pg/g and the mean at the reference
location was 1.43 pg/g. The difference was not statistically significant. Although the mean
Cu concentration in adults from the landfill location appears higher (2.14 ug/g) than the
reference location (1.49 pg/g), the difference is not significant. Similarly, mean Cu
concentrations in juveniles from the landfill (1.44 pg/g) and reference location (1.33 pg/g) are
not significantly different.

Mercury (Hg) - Mercury was detected in all samples. The mean Hg concentration of all fish
(size classes combined) from the landfill site (0.09 pg/g) was significantly higher than the
mean from the reference location (0.05 pg/g). The mean Hg concentration in adults was
significantly higher at the landfill site (0.12 pg/g) than the reference area (0.06 ug/g). The
mean Hg concentration in juveniles from the landfill (0.06 pg/g) was not significantly
different from the reference location (0.04 pg/g).

Nickel (Ni) - Nickel was detected in only 4 of the 13 samples; one adult and three samples of
juveniles. The one Ni detection in adults was 0.10 pg/g, and the range in the three juvenile
samples was 0.09 to 0.26 pg/g. The one detection in adults was from the landfill location
sample. Nickel was not detected in the four reference area adult samples. The Ni
concentration in one juvenile sample from the landfill site was the highest (0.26 pg/g)
detected. The mean Ni concentration of the two juvenile samples from the reference arca was

0.11 pg/g.
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Lead (Pb) - Lead was detected in 11 of 13 samples. Lead was not detected in one adult and
one juvenile sample from the landfill location. Since Pb was detected in more than half of
the samples from the landfill location, one-half the method detection limit was used for non-
detects to compute the mean. The mean Pb concentration of all fish (size classes combined)
from the landfill site (0.05 pg/g) was significantly lower than the mean for all fish from the
reference location (0.09 ug/g). When Pb was evaluated by size class (where n, or the sample
size was smaller), location-specific significant differences were not found. In adults, the
mean Pb concentration at the reference location was 0.10 pg/g and 0.05 ng/g at the landfill
site. Juvenile concentrations were similar to adults. At the landfill the mean Pb
concentration was 0.04 ug/g, while at the reference location juveniles contained 0.09 ng/g.

Selenium (Se) - Selenium was detected in all samples. The mean Se concentration of all fish
(size classes combined) from the landfill sit¢ was 0.57 pg/g and appeared slightly lower than
the mean Se concentration at the reference area (0.59 pg/g). The difference was not
statistically significant. Mean Se concentrations in adults appeared higher at the reference
location (0.57 pg/g) than the landfill site (0.48 pg/g), but the difference was also not
significant. Mean Se concentrations in juveniles were similar at the landfill site (0.65 pg/g)
and the reference location (0.61 pg/g).

Zince (Zn) - Zinc was detected in all samples. The mean Zn concentration of all fish (size
classes combined) from the landfill site was 24.05 ug/g. At the reference location, the mean
Zn concentration for all fish was slightly higher at 24.48 pg/g. There was no significant
diiference between the means for all fish by location. Mean Zn concentrations in adults were
similar at the landfill (22.58 pg/g) and reference locations (22.11 ug/g). However, mean Zn
concentrations in juveniles were significantly higher at the reference area (27.65 ng/g) than
the landfill location (25.52 ug/g). )

Organochlorines

The organochlorine analysis included nineteen compounds (Appendix B). Six organochlorines
were detected in Mere Brook fish: frans-chlordane (referred to as gamma-chlordane in the
ABC Laboratories report), cis-chlordane (referred to as alpha-chlordane in the ABC
Laboratories report), dieldrin, and 3 DDT metabolites (4,4-DDE, 4,4'-DDD, 4,4'-DDT).
Organochlorines not detected in Mere Brook fish were: alpha-BHC (hexachlorocyclohexane),
gamma-BHC, beta-BHC, heptachlor, delta-BHC, aldrin, heptachlor epoxide, endosulfan I,
endrin, endosulfan II, endrin aldehyde, endosulfan sulfate, methoxychlor, endrin ketone, and
toxaphene. Polychlorinated biphenyls (PCBs, including the Aroclors 1016, 1221, 1232, 1242,
1248, 1254, and 1260) were also not detected.

When organochlorines were detected in Mere Brook fish, concentrations were higher in fish
collected adjacent to the landfill than at the reference location. Figures 4 and 5 illustrate
organochlorine concentrations in adult and juvenile brook trout, respectively. Table 6 lists the
organochlorines detected in all fish (size classes combined) by location. Tables 7 (adults) and
8 (juveniles) separate organochlorine detections by size class and location.
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Chlordane (cis, trans, and 2)) - Chlordane was detected in 6 of the 13 samples, all from the
landfill site. Chlordane was not detected at the reference area. Two chlordane compounds
were detected - trans and cis. Cis-chlordane was detected in 6 samples, three adults (mean
0.166 pg/g) and three juveniles (0.032 pg/g), all from the landfill tocation. Trans-chlordane
was detected in only 3 samples, all adults (mean 0.027 ug/g) and from the landfill location.
Trans-chlordane was not detected in juvenile tissue samples from the reference location or

landfill reach.
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SChlordane is the sum of cis- and frans-chlordane. The YChlordane concentration of all fish
from the landfill site was 0.112 pug/g. When separated by size class, the mean ZChlordane
concentrations were 0.193 pg/g in adults and 0.032 ug/g in juveniles.

Dieldrin - Dieldrin was detected in 4 of the 13 samples, all from the landfill location. Since
dieldrin was detected in more than half of the samples from the landfill location, one-half the
sample detection limit was used for non-detects to compute the mean for all fish (size classes
combined). The mean dieldrin concentration for all fish from the landfill site was 0.042 ug/g.
‘When separated by size class, the mean dieldrin concentration in adults, ail from the landfill
location, was 0.070 ug/g. In the single juvenile sample, also from the landfill site, the
dieldrin concentration was 0.020 pg/g. Dieldrin was not detected in adult or juvenile brook
trout samples from the reference location.

DDT metabolites - DDT metabolites detected in the organochlorine analyses included 4,4'-
DDE, 4,4-DDD, and 4,4-DDT. DDE and DDD were detected in all samples, and DDT was .
detected in 11 samples.

The mean DDE concentrations for all fish (size classes combined) were 0.091 pg/g at the
landfill location and 0.043 pg/g at the reference site. DDE was significantly higher in fish
(size classes combined) from the landfill site than fish from the reference area. The mean
DDE concentration was 0.092 pg/g in adults from the landfill site and 0.044 pg/g in adults
from the reference area. Mean DDE concentrations in adults were not significantly different
by location. In juveniles, the mean DDE concentrations were 0.091 pg/g (landfill) and 0.042
ng/g (reference). DDE was significantly higher in juveniles from the landfill location than
juveniles from the reference area.

The mean DDD concentrations for all fish (size classes combined) were 0.059 pg/g at the
landfill location and 0.049 ug/g at the reference location. There was no significant difference
in DDD concentrations for all fish by location. In adults, DDD appears higher at the landfiil
location (0.077 pg/g) than the reference area (0.048 pg/g), but the difference was not
statistically significant. The mean DDD concentration in juveniles from the reference area
(0.051 pg/g) appeared higher than the landfill location (0.041 pg/g), but the difference was

not significant.

12




DDT was detected in 11 samples - in all samples from the landfill and in 5 samples from the
reference area. Since DDT was detected in more than half of the samples from the reference
area, one-half the sample detection limit was used for non-detects to compute the mean for all
fish (size classes combined). The mean DDT concentration for all fish from the landfil]l area
was 0.122 pg/g and 0.026 pg/g from the reference area. For all fish (size classes combined),
DDT was significantly higher at the landfill location than the reference area. The mean DDT
concentration in adults was 0.177 pg/g at the landfill location. Since only half the adult
samples from the reference area had detectable concentrations of DDT, a mean was not
calculated. The concentrations in the two adult samples from the reference area were 0.029
ug/g and 0.027 pg/g. DDT was detected in all juvenile samples. At the landfill location the
mean DDT concentration was 0.066 pg/g, while at the reference site the mean DDT
concentration was 0.036 pg/g. DDT was significantly higher in juveniles from the landfill
location than the reference site.

DDT metabolites were summed to determine ZDDT. The mean ZDDT for all fish (size
classes combined) was 0.272 ug/g at the landfill site and 0.119 ug/g at the reference location.
In this category, 2.DDT was significantly higher at the landfill site than the reference location.
However, when 2.DDT was evaluated by size class (where n, or the sample size, was smaller),
location-specific significant differences were not found. In adults, the mean XDDT
concentration was 0.346 ng/g at the landfill site and 0.106 pug/g at the reference location, but
the difference was not statistically significant. The mean 2 DDT concentrations for juveniles
were 0.198 pg/g (landfill) and 0.129 pg/g (reference), and the difference was not significant.

DISCUSSION

In this section, brief notes on the characteristics of each contaminant are presented. Next, the
concentrations of each contaminant detected in Mere Brook fish are placed in context with the
reference area and with data from national, regional, or State sources, or levels reported in the
scientific literature. In some instances, the potential effect of the contaminant burden to fish
is also briefly discussed. Finally, the potential risk the tissue contaminant level may have on
consumers (i.e., piscivores) of Mere Brook fish is qualitatively noted.

Mere Brook fish concentrations were compared against several data sources. National mean
levels of trace elements and organochlorines were reported in the U.S. Fish and Wildlife
Service's National Contaminant Biomonitoring Program (NCBP; Schmitt and Brumbaugh
1990, Schmitt et al. 1990). The NCBP tracks temporal and geographic trends in contaminant
concentrations in composite samples of whole fish collected from 112 riverine stations
throughout the United States. The latest results of the NCBP include fish collected in 1984.
We used the NCBP results extensively for comparative purposes and recognize the limitations
associated with the data set.

Regional sources include data from Massachusetts, Connecticut, and New Hampshire

(USFWS, unpublished data). State data sets include mercury results reported by Stafford
(1994), studies reported in the scientific literature (Friant 1979, Haines 1983), and data
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compiled by the Maine Department of Environmental Protection (DiFranco et al. 1995,
Sowles et al. 1996). Contaminant concentrations in fish collected from highly contaminated
sites were located in the scientific literature and were used to iHustrate highly elevated values.
Contaminant concentrations reported on a dry weight basis in any of these sources were
converted to wet weight based on 75% moisture. The values reported in these various studies
include many different species and sizes, fillet and wholebody concentrations, and fish
collected from contaminated and uncontaminated sites. Some contaminants accumulate in
axial muscle tissue (e.g., arsenic, selenium, mercury), while others accumulate in organ tissue
(e.g., cadmium, chromium, organochlorines) or bone (e.g., lead). NASB fish were analyzed
wholebody. Compared to fillet data, wholebody NASB fish would have lower levels for
contaminants that preferentially accumulate in muscle tissue and higher concentrations for
contaminants that preferentially accumulate in organ or bone. Overall, these different data
sets are presented only for comparative purposes. The geometric mean and 85th percentile
concentrations reported in the NCBP have no regulatory significance or meaning with respect
to potential hazard to fishery resources (May and McKinney 1981), but serve as reference
points to distinguish elevated contaminant concertrations in fish. Our compilation of
concentrations from regional, State, and literature sources should be similarly viewed.

The discussion section deals primarily with contaminant exposure and the potential effects of
fish contamination to ecological receptors. Brief notes regarding some contaminant
concentrations and FDA Action or Tolerance Levels or Maine health advisories are included
for context. A separate assessment of our data would be necessary in order to determine the
human health implications of contaminants in Mere Brook fish. Our use of FDA Action
levels or State advisories for comparative purposes should not be considered an assessment of
risk to humans. This study will be provided to risk assessors of EPA and the Maine
Department of Environmental Protection, who may provide a more detailed evaluation of the
potential human health risks associated with the consumption of Mere Brook fish.

Trace elements

Arsenic (As) - Arsenic is a teratogen and carcinogen which bioconcentrates in organisms, but
does not biomagnify in food chains (Eisler 1994). In unpolluted or mildly-contaminated
waters, fish tissue may contain As residues ranging between < (.1 and 0.4 pg/g (Moore and
Ramamoorthy 1984). Immature bluegills (Lepomis macrochirus) with tissue residues greater
than 1.3 pg As/g experienced diminished growth and survival (Eisler 1994).

The NCBP (Schmitt and Brumbaugh 1990) geometric mean As concentration is 0.14 pg/g and
the 85th percentile is 0.27 pg/g. At NASB, the mean concentrations in adult brook trout from
the landfill location (0.02 pg/g) and reference area (0.03 pg/g) were well below the NCBP
geometric mean. Arsenic concentrations in juvenile NASB brook trout were similarly low
compared to the NCBP. The mean As concentration in juveniles was the same at both
collection locations (0.04 pg/g), and appeared slightly higher than the mean adult brook trout
concentrations. These As concentrations should not pose a risk to NASB brook trout or to
piscivorous ecological receptors.
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Cadmium (Cd) - Cadmium is a teratogen, possible carcinogen, and probable mutagen, that
has been implicated as the cause for severe effects in fish and wildlife (Eisler 1985a). In
humans, chronic exposure to Cd can lead to kidney dysfunction (FDA 1993a). Vertebrate
species with wholebody concentrations of 2.0 pg/g likely indicate Cd contamination (Eisler
1985a). Animals with Cd tissue concentrations greater than 5 pg/g may be lethally affected
by Cd, while higher tissue concentrations of 15.0 pg/g could be hazardous to the upper
trophic level species that prey on these animals (Eisler 1985a). Cadmium does not increase
with fish age or size, and does not biomagnify in aquatic food chains (Spry and Wiener
1991). Cadmium primarily accumulates in gill, kidney, and liver tissue (Spry and Wiener
1991). Consequently, wholebody concentrations are useful bioindicators of fish exposure to
Cd (Cope et al. 1994).

The NCBP (Schmitt and Brumbaugh 1990) geometric mean Cd concentration is 0.03 pg/g and
the 85th percentile is 0.05 pg/g. In highly contaminated areas, Cd in wholebody fish may be
as high as 3 pg/g (Murphy et al. 1978). In a Maine fish tissue study (DiFranco et al. 1995),
the geometric mean Cd concentration in 14 wholebody brook trout composite samples was
0.03 pg/g.

At NASB, adult brook trout Cd concentrations (0.02 pg/g) from the landfill location were
lower than geometric mean NCBP concentration. The mean adult Cd concentration in the
reference area was equal to the geometric mean NCBP concentration of 0.03 pg/g. Simitlar to
arsenic, Cd appeared higher in NASB juvenile samples than adults. The mean Cd
concentration for juveniles was (.04 pg/g at both collection locations, and one sample at each
location equalied the NCBP 85th percentile concentration of 0.05 pug/g. Based on these
results, Cd levels in Mere Brook fish do not appear to be elevated or to pose a significant risk
to piscivorous wildlife resources at NASB.

Chromium (Cr) -Trivalent Cr is an essential trace element for vertebrates. The hexavalent
torm of Cr may cause adverse effects in the liver and kidney, and could also be a carcinogen
(FDA 1993b, Environment Canada and Health Canada 1994). In the laboratory, Cr is a
mutagen, carcinogen, and teratogen to several organisms (Eisler 1986). In fish, Cr
bioaccumulates in gills, liver, and kidneys (Holdway 1988). In heavily contaminated areas,
biota may accumulate high levels of Cr. Freshwater snails from the Sebasticook River in
central Maine contained 22 to 440 pg Cr/g, dry weight (Duval et al. 1980).

Chromium was not included in the NCBP and values reported in the scientific literature and
field studies are presented for comparative purposes. Average Cr concentrations in freshwater
fish muscle may be less than 0.25 ug/g (Moore and Ramamoorthy 1984). Levels of Cr in
fish from 14 Ontario lakes averaged 0.23 pg/g, with a range of 0.19 to 0.27 pg/g (Johnson
1987). Brook trout fillets (n=6) analyzed by the Maine Department of Environmental
Protection (Sowles et al. 1996) had a mean Cr concentration of 0.27 pg/g. Friant (1979)
reported that smallmouth bass (Micropterus dolomieui) muscle tissue from the Kennebec



River contained 0.04 to 0.42 pg/g. Chromium concentration in wholebody centrarchids and .
percids collected in field studies by the U.S. Fish and Wildlife Service (unpublished data) in
Massachusetts and Maine ranged from 0.26 to 11.89 pg/g (wholebody).

Adult brook trout from NASB contained mean Cr concentrations of 0.31 pg/g (landfill
location) and 0.28 pg/g (reference location). Chromium was significantly higher in juvenile
brook trout samples from the Mere Brook reference area (0.57 pg/g) than the landfill location
(0.18 pg/g). Compared to the other data sets, NASB wholebody Cr concentrations do not
appear highly elevated.
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An unpublished study by S.D. Haseltine (cited by Eisler 1986) suggests that a diet containing
10 pg/g of Cr may reduce growth and survival in juvenile black ducks {(4nas rubripes). The
NASB data suggests that chromium does not appear to be a problem element in Mere Brook
fish. Although invertebrates in the brook could have a higher Cr concentrations than fish, we
would not expect the concentrations to reach the waterfowl dietary levels mentioned by Eisler
(1986).

Copper (Cu) - Copper is an essential element for vertebrates, and commonly found in fish
tissue. Early life stages of salmonids are susceptible to waterborne Cu and teratogenic effects
including lordosis, soliosis, kyphosis, and rigid coiling of the vertebral column (Birge and
Black 1979) may result from exposure.

Freshwater fish can regulate Cu over a wide range of concentrations, but will accumulate .
copper in excess of nutritional requirements if continually exposed to the element (Leland and

Kuwabara 1985). Moore and Ramamoorthy (1984) suggested that even in polluted waters,

fish muscle tissue concentrations seldom exceed 1 pg Cu/g. They also surmised that

contaminated food is probably a more important source of copper than water. In New

England, Cu concentrations above 1 pg/g are not unusual. In several USFWS field studies

{unpublished data), Cu has been detected above 1 pg/g in several species and drainages.

The NCBP (Schmitt and Brumbaugh 1990) geometric mean Cu concentration is 0.65 ug/g,
the 85th percentile is 1.0 ug/g, and the maximum is 23.1 pg/g. Copper concentrations in
wholebody centrarchids and percids collected in field studies by the U.S. Fish and Wildlife
Service (unpublished data) in Connecticut, Massachusetts, and Maine ranged from 0.3 to 55
ug/g (wholebody). Friant (1979) reported that muscle tissue of Kennebec River smallmouth
bass contained 0.37 to 1.70 pg Cu/g. Six brook trout fillet samples analyzed by the Maine
Department of Environmental Protection (Sowles et al. 1996) had a mean Cu concentration of
0.28 pg/e.

The mean Cu concentration in wholebody adult brook trout from NASB was 2.14 pg/g at the

landfill and 1.49 pg/g at the reference location. Copper concentrations in juvemles appear

lower than in adults. Juveniles from near the landfills contained 1.44 pg/g, while juvenile

samples from the reference area contained 1.33 pg/g. Compared to the NCBP (Schmitt and

Brumbaugh 1990) and State brook trout fillet data (Sowles et al. 1996), Mere Brook fish .
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appear to contain elevated concentrations of Cu. Regional data, however, indicate that
elevated copper concentrations in fish are not highly unusual in New England. Moreover,
compared to the upper ranges concentrations of the USFWS field studies and the NCBP, Cu
concentrations at NASB are not highly elevated. The source of Cu in NASB fish is not

known. We suspect that Cu is bioconcentrated by aquatic invertebrates that are the food
source of Mere Brook fish.

Mercury (Hg) - Mercury is a mutagen, teratogen, and carcinogen which bioconcentrates in
organisms and biomagnifies through food chains (Eisler 1987). Methylmercury, an organic
form of mercury, is a potent neurotoxin that accounts for over 95% of the total Hg in adult
fish tissue (Grieb et al. 1990). Mercury accumulates in the axial muscle tissue (i.e., fillet) of
fish (Schmitt and Finger 1987). Wholebody concentrations of 1-5 pg Hg/g may have chronic
effects in trout, while concentrations of 10-20 pg/g could be lethal (Niimi and Kissoon 1994).

The NCBP (Schmitt and Brumbaugh 1990) geometric mean Hg concentration is 0.10 pg/g
and the 85th percentile is 0.37 pg/g. In a survey of 19 Maine lakes, the mean Hg
concentration in fillets of brook trout was 0.30 pg/g (Stafford 1994). In another Maine fish
tissue study (DiFranco et al. 1995), the geometric mean Hg concentration in 28 wholebody
brook trout composite samples was 0.35 pg/g. Brook trout from 6 riverine locations in Maine
contained a mean Hg concentration of 0.13 ug/g in fillets (Sowles et al. 1996). Mercury
levels in fish increase with age and size.

Brook trout collected for this study were not large fish, and the Hg levels were not elevated
compared to the NCBP (Schmitt and Brumbaugh 1990) or State surveys (DiFranco et al.
1995, Stafford 1994, Sowles et al. 1996). NASB wholebody brook trout from the Mere
Brook landfill location contained 0.12 pg Hg/g. Mercury in adult brook trout from the
reference area was 50% lower (i.e., 0.06 pg/g). Juvenile brook trout samples from the landfiil
site had a mean Hg concentration of 0.06 pg/g and fish from the reference area contained a
mean of 0.04 ng/g. Compared to these data, Hg was not highly elevated in Mere Brook fish
and should not be a significant risk to piscivorous ecological receptors.

The FDA Action Level for methylmercury in fish tissue is 1 pg/g (FDA 1992). Several states
have adopted lower levels to protect human health (EPA 1995). In 1994, the Maine
Department of Health Services issued a health advisory cautioning pregnant women, nursing
mothers, women who may become pregnant, and children less than 8 years old not to eat fish
from lakes and ponds in the state. The Maine fish consumption advisory threshold for Hg is
currently 0.43 pg/g.

Nickel (Ni) - Little information regarding the effects of elevated Ni body burdens on fish and
wildlife is available. Nickel does not accumulate through the food chain (Moore and
Ramamoorthy 1984:173). In humans, toxic exposure to Ni can cause skin allergies, cancer,
non-malignant respiratory disorders, and iatrogenic poisoning (FDA 1993c).




Nickel was not included in the NCBP. Jenkins (1980) suggested that Ni in freshwater fish .
from uncontaminated areas should range from < 0.2 to 2.0 pg/g, but cautioned that more data

are needed. At NASB, Ni was detected in one adult brook trout sample (0.10 pg/g) at the
Mere Brook landfill location. Nickel was not detected in adult samples from the reference
area. Half of the juvenile brook trout samples contained detectable levels of Ni; one sample
near the landfill (0.26 pg/g) and two samples from the reference area (0.09 and 0.14 pg/g).
Nickel concentrations, when detected, were not highly elevated compare to the range
proposed by Jenkins (1980), and it is unlikely Ni poses a significant risk to fish and wildlife
resources of Mere Brook.

Lead (Pby® Lead is an ubiquitous environmental contaminant that is commonly found in fish
and wildlife tissues, particularly in species with habitats proximal to roads and urban or
industrial developments. Lead is bioconcentrated by organisms, but does not appear to
magnify through food chains (Eisler 1988). Exposure to Pb may cause neurological effects,
kidney disfunction, and anemia in vertebrates (Leland and Kuwabara 1985). Adverse Pb
effects on aquatic biota can include reduced survival, impaired reproduction, impaired
function of the liver, kidney, and spleen, reduced growth, and spinal deformities (Holcombe et
al. 1976, Eisler 1988).

Lead accumulation varies among fish species, and concentrations do not appear to be related

to size (Czamezki 1985). The NCBP (Schmitt and Brumbaugh 1990) geometric mean Pb

concentration is 0.11 pg/g and the 85th percentile is 0.22 pg/g. In Maine, Kennebec River

smallmouth bass muscle tissue contained 0.075 to 0.125 ug Pb/g (Friant 1979). In a Maine .
fish tissue study (DiFranco et al. 1995), the geometric mean Pb concentration in 28

wholebody brook trout composite samples was 0.03 pg/g. Three brook trout fillets analyzed

by the Maine Department of Environmental Protection contained a mean Pb concentration of

0.36 pg/g (Sowles et al. 1996).

At NASB, Pb concentrations in Mere Brook fish (size classes combined) were significantly
higher at the reference area (0.09 pg/g) than the landfill location (0.05 pg/g). The mean Pb
concentrations in adult (0.10 pg/g) and juvenile (0.09 pg/g) brook trout samples from the
reference location were less than the NCBP geometric mean of 0.11 pg/g. Lead
concentrations in brook trout from NASB were not elevated, and adverse effects on biota
using Mere Brook are not expected.

There is no FDA Action Level for Pb in fish tissue, but a concentration of 0.3 pg/g (wet
weight) has been developed by the World Health Organization as an upper permissible limit
for Pb in foods (Settle and Patterson 1980).

Selenium (Se) -Selenium contamination in drainwater and surface water is a serious problem
to fish and wildlife resources in the western United States, a region with seleniferous soils.
In the eastern United States seleniferous soils are less common, but Se has been identified in
the Northeast as an environmental contaminant in fish collected from rivers in industrialized
areas. Selenium is an essential trace element for vertebrates. Nominal dietary intake of Se
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by rainbow trout (Oncorhynchus mykiss) is approximately 0.07 pg/g (Hilton et al. 1980).
While Se may cause death in deficient amounts (Eisler 1985b), elevated intake of Se can also
be harmful. Fish consuming diets with 10 to 33 ug Se/g have experienced toxic effects
(Hilton et al. 1980, Besser et al. 1993). Excessive amounts may be lethal, cause reproductive
abnormalities or failure, result in tissue damage, retard growth, or eliminate entire fish
communities {Eisler 1985b, Lemly 1996).

The NCBP (Schmitt and Brumbaugh 1990) geometric mean Se concentration is 0.42 pg/g and
the 85th percentile is 0.73 pg/g. Adult brook trout from NASB contained a mean
concentration of 0.48 pg Se/g at the landfill location and 0.57 pg Se/g at the reference
location. <Belenium concentrations appeared higher in juvenile brook trout samples. The
mean Se concentration 1n juveniles from near the landfills was 0.65 pg/g, and the mean at the
reference area was 0.61 pg/g. In salmonids, growth is impaired at wholebody Se
concentrations of 2 to 3 pg/g, and lethal to fish when concentrations exceed 5 pg/g (Lemly
1996). Compared to the NCBP and Lemly (1996), NASB Se concentrations were not highly
elevated and the element should not be a problem for Mere Brook fish. Lemly (1996) also
recommended a Se toxic threshold of 3 pug/g in aquatic food-chain organisms consumed by
fish and wildlife. NASB brook trout Se concentrations were well below this threshold, and
Se should not pose a significant risk to piscivorous receptors at Mere Brook.

Zinc (Zn) - Zinc 1s an essential element for vertebrates. Although it is an uncommon
occurrence in aquatic systems, fish with diets deficient in Zn can experience reduced growth
and increased mortality (Spry et al. 1988). Generally, Zn is efficiently regulated by wiidlife,
and tissue concentrations are not reliable indicators of exposure (Beyer and Storm 1995).
Spry et al (1988) found no toxic effects to rainbow trout (e.g., growth, mortality, major
ptasma ions, hematocrit, or plasma protein) resulting from exposure to high dietary and
waterborne concentrations of Zn. However, Eisler (1993} reported that elevated
concentrations of waterborne Zn has adverse effects on growth, survival, behavior, and
reproduction of sensitive fish, with early life stages being the most sensitive.

The NCBP (Schmitt and Brumbaugh 1990) geometric mean Zn concentration is 21.7 pg/g and
the 85th percentile is 34.2 pg/g. Murphy et al (1978), studying Cd and Zn from an
industrially contaminated lake, reported Zn tissue concentrations ranging from 34.7 to 56.2
pg/g and 19.7 to 29.7 pg/g for bluegill and largemouth bass (Micropterus salmoides),
respectively. Citing several sources, Murphy et al (1978) reported average Zn whole fish
concentrations from uncontaminated areas ranging from 12 to 43 pg/g.

The Zn concentrations at NASB were similar to the NCBP. Adult brook trout samples
contained 22.58 pg/g and 22.11 pg/g at the landfill and reference location, respectively. Zinc
concentrations in juvenile trout appeared slightly higher, with a mean of 25.52 pg/g at the
landfill location and 27.65 pg/g at the reference area. NASB Zn concentrations were not
extraordinary, and should not pose a risk to Mere Brook fish or to piscivorous species.
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reanochlorine

Organochlorines were detected in elevated concentrations in fish from the Mere Brook landfill
site, but were not detected, or were found in low concentrations at the Mere Brook reference
area west of the NASB runway. Three organochlorines were detected: chlordane, dieldrin,
and DDT metabolites. Polychlorinated biphenyls were not detected in Mere Brook fish tissue.

Chlordane - Chlordane was widely used since the late 1940s as a broad spectrum insecticide.
It was regularly used for subterranean termite control. All commercial uses of chlordane
were cancelled in the United States in 1988 (Howard 1991). Chlordane persists for years in
soil, sediment and biota. Although waste disposal ceased at NASB Site 3 in the 1970s,
chlordane was detected in soils above 1 pg/g 15 years later (E.C. Jordon 1990). The
immediate toxicity of chlordane varies depending on the species and life stage, but in general,
can be considered moderately toxic to mammals, moderately to highly toxic to birds, and
highly toxic to fish and aquatic insects (Briggs 1992, von Rumker et al. 1975).

Cis-Chlordane: The NCBP (Schmitt et al. 1990) geometric mean cis-chlordane concentration
1s 0.03 pg/g and the maximum is 0.66 pg/g. The mean cis-chlordane concentration in 3 adult
and 3 juvenile NASB brook trout samples was 0.166 pg/g and 0.032 pg/g, respectively.
Compared to the NCBP, 3 adult NASB brook trout samples contain elevated concentrations of
cis-chlordane. These adults were collected adjacent to the Mere Brook landfills. Cis-
chlordane was not detected in the 3 adult brook trout samples from the reference location.

The landfill site was also the location were cis-chlordane was detected in juveniles (0.032
pg/g). The level of cis-chlordane in juveniles, however, was considerably lower than the
concentration in adults and only slightly higher than the NCBP.

Trans-Chlordane: The geometric mean trans-chlordane concentration in the NCBP (Schmitt
et al. 1990) i1s 0.02 pg/g and the maximum is 0.35 pg/g. Trans-chlordane was detected in
concentrations slightly higher than the NCBP in 3 NASB adult brook trout samples (mean
0.027 pg/g), all from the landfill location. Trans-chlordane was not detected in juveniles at
either sampling location. Murphy and Gooch (1995) and Eisler (1990) reported that cis-
chlordane was preferentially stored and concentrated to a greater degree than frans-chlordane.
The NASB results reflect the cis/trans storage relationship with cis-chlordane occurring more
frequently and at higher concentrations.

YChlordane (cis + frans): In an EPA nationwide study of chemical residues in fish (EPA
1992), the average total chiordane tissue (fillet) concentration in brown trout (Salmo trutia)
was 0.0073 pg/g. In the Surface Water Ambient Toxic Monitoring Program of Maine
(Sowles et al. 1996), three brook trout fillet samples contained a mean chlordane
concentrations of 0.0015 pg/g. The mean total chlordane concentrations in wholebody
NASB brook trout were 0.193 ug/g for adults and 0.032 pg/g for juveniles. Compared to
brown trout fillets analyzed by EPA (1992), NASB wholebody brook trout contain elevated
concentrations of total chlordane.
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The Food and Drug Administration Action Level for chlordane residues in fish muscle is 0.3
pg/g, wet weight (FDA 1992). NASB brook trout samples were below the FDA chlordane
action level. However, chlordane muscle residues of 0.1 pg/g may endanger fish health in
some species (Eisler 1990). New York State proposed a fish flesh chlordane concentration of
0.37 pg/g (cancer endpoint) and 0.500 pg/g (non-cancer endpoint) to protect piscivorous birds
(Newell et al. 1987). Chlordane exists in elevated concentrations in Mere Brook adult trout
adjacent to the NASB landfills (0.193 pg/g), and represents a potential risk to fish and fish-
eating species.

Dieldrin - Dieldrin is a persistent insecticide that is insoluble in water and highly toxic to fish
and aquatic insects (Briggs 1992). It is one of the most toxic organochlorines, and has been
implicated in several cases of acute poisoning in wildlife (Blus 1995). Dieldrin contamination
is generally associated with pesticide applications. However, atmospheric deposition is
thought to have introduced dieldrin to remote ecosystems. In four remote lakes in Maine,
Haines (1983) detected dieldrin in Age I brook trout ranging from 0.003 to 0.007 pg/g.

The NCBP (Schmitt et al. 1990) geometric mean dieldrin concentration is 0.04 pg/g and the
maximum is 1.39 pg/g. Three NASB adult brook trout samples collected from the Iandfill
reach contained a mean dieldrin concentration of 0.07 ug/g. Dieldrin was detected in only
one juvenile trout sample, also from the landfill, at a concentration of 0.02 ng/g. New York
State proposed a fish flesh dieldrin concentration of 0.022 pg/g (cancer endpoint) and 0.12
ug/g (non-cancer endpoint) to protect piscivorous birds (Newell et al. 1987). Compared to
the NCBP and the NYS dieldrin criterion, dieldrin is elevated in fish inhabiting the reach
adjacent to the NASB landfills.

A definitive effect value for dieldrin in piscivorous birds has not been established, but an egg
concentration exceeding 1 pg/g may affect reproduction {Peakall 1996). Mammals and birds
with brain dieldrin concentrations of 5 pg/g and 10 pg/g, respectively, could also be

considered lethally poisoned by dieldrin (Peakall 1996). Based on brook trout concentrations,
mammals and birds feeding on Mere Brook fish could be at risk from dieldrin contamination.

DDT and its metabolites - DDT and its metabolites are persistent contaminants in the
environment. Since the use of DDT in the United States was essentially discontinued in 1972
(EPA 1990), the compound and its metabolites continue to be detected in fish and wildlife
tissues. DDT metabolites are lipophilic and accumulate in fatty tissues (Moore and
Ramamoorthy 1984). Chronic exposure to sublethal concentrations of DDT metabolites and
other pesticides can cause a number of adverse effects in fish including changes in
morphology, behavior, biochemistry, hematology, histopathology, respiration, feeding and
growth, reproduction, and development of early life stages (Murty 1986). In raptors and
piscivorous birds, DDT metabolites cause eggshell thinning (Hickey and Anderson 1968).
Eggs of piscivorous birds with DDE residues of 1 ug/g have a 5 to 10% reduction in eggshell
thickness; eggshells with 18% thinning are associated with declining populations Blus 1996).
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Waterfowl are also affected by DDT. DDE was found to thin eggshells and reduce .
reproductive success in captive black ducks (Longcore et al. 1971) and mallards (4nas
platyrhynchos) (Heath et al. 1969).

DDE is a degradation product of DDT. The NCBP (Schmitt et al. 1990) geometric mean
p.p'-DDE concentration is 0.19 pg/g and the maximum is 4.74 pg/g. DDE concentrations in
Age I brook trout from four remote Maine lakes ranged from 0.011 to 0.034 pg/g (Haines
1983). DiFranco et al (1995) found DDE ranging from 0.0002 to 0.382 pg/g in 234 whole
fish samples from Maine lakes. DDE was detected at both NASB collection locations. Fish
from the landfili site (size classes combined) had significantly higher DDE concentrations
than fish from the reference area. NASB brook trout adults contained mean DDE
concentration of 0.092 pg/g (landfill site) and 0.044 ng/g (reference location). Juvenile trout
samples at the landfill and reference locations contained DDE concentrations of 0.091 ug/g
and 0.042 ug/g, respectively. Compared to the NCBP, DDE concentrations in Mere Brook
fish were not highly elevated.

The NCBP (Schmitt et al. 1990) geometric mean p,p-DDD concentration is 0.06 pg/g. In
223 whole fish samples (different species) from Maine lakes, DDD concentrations ranged
from 0.0001 to 0.4100 pg/g (DiFranco et al. 1995). DDD concentrations in wholebody adult
brook trout from Mere Brook were 0.077 pg/g at the landfill and 0.048 pg/g at the reference
location. For juveniles, DDD was lower at the landfill (0.041 pg/g) than at the reference area
(0.051 pg/g). Compared to the NCBP, DDD concentrations in Mere Brook fish were not

highly elevated. .

The NCBP (Schmitt et al. 1990) geometric mean p,p'-DDT concentration is 0.03 pg/g.
DiFranco et al (1995) found DDT in 191 whole fish samples in Maine with a range of 0.0001
to 0.030 pg/g. At NASB, 4 4'-DDT was detected in all juvenile samples, in all adult brook
trout from the landfill location, and in 2 (of 4) adult brook trout samples from the reference
area. All adult fish with detectable levels of 4,4-DDT had concentrations that equalled (at
the reference area) or exceeded (mean 0.177 pg/g at the landfill) the NCBP. Juvenile brook
trout samples from the landfill location (mean 0.066 pg/g) exceeded the NCBP, while at the
reference Jocation the mean concentration was 0.036 pg/g. Compared to the NCBP, and
considering the size of the fish analyzed in this study, 4,4'-DDT concentrations in Mere Brook
fish were elevated.

The NCBP (Schmitt et al. 1990) geometric mean EDDT concentration is 0.26 pug/g. In
Maine, 4 brook trout fillets analyzed by the Maine Department of Environmental Protection
(Sowles et al. 1996) contained a mean IDDT concentration of 0.1486 pg/g. At NASB, the
mean ZDDT concentrations in adult brook trout from the landfill (0.346 pg/g) exceeded the
NCBP. Adult brook trout from the reference area (mean 0.106 ug/g) had ZDDT

. concentrations lower than the NCBP and similar to MEDEP data (Sowles et al. 1996).
Juvenile brook trout from the landfill (mean 0.198 ug/g) and reference area (mean 0.129
pg/g) did not have elevated ZDDT concentrations when compared to DDT levels found in
aduit fish in other studies.
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The Food and Drug Administration Action Level for Fish for EDDT metabolites in fish is 5
ng/g (FDA 1992). The NASB results are considerably lower than the FDA action level.
New York State proposed a fish flesh EDDT concentration of 0.2 ug/g to protect piscivorous
birds (Newell et al. 1987). Adult brook trout and juveniles from the Mere Brook landfill area
had concentration that equalled or exceeded the NYS criterion.
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SUMMARY AND RECOMMENDATION

Trace elements

Brook trout from NASB did not contain highly elevated concentrations of trace elements.
Copper concentrations were somewhat elevated, but compared to regional data sets, the
concentrations in NASB fish were not unusual or highly elevated.

Organochlorines

Organochlorine concentrations were markedly higher in fish collected adjacent to the former
NASB landfills than in the reference location. Chlordane, dieldrin, and DDT metabolites in
Mere Brook fish are at concentrations potentially harmful to piscivorous receptors.

Recommendation

Remedial actions have been taken by the U.S. Navy to close and restore Sites 1 and 3 at
NASB. A remedial plan is being proposed for Site 2. Monitoring to evaluate the success of
remedial actions is a requirement of Superfund. Based on the results of this study, a
resampling of surface water, sediments, and fish or other biota should be conducted following
remedial actions to monitor environmental contaminants in Mere Brook, particularly mercury
and organochlorines.

Cautionary Note: Mere Brook is a small stream that could rapidly be depleted of fish from oversampling. As
stated earlier, juvenile trout were collected in this study because they were present in numbers and would
represent the prey most likely consumed by piscivorous predators from higher trophic levels. Moreover, a
minimum gram weight was required for contaminant analyses, and the removal of several small fish was
necessary to obtain usable information. Qur removal of 1.1 kg of brook trout from two unexploited or lightly
angled area should not adversely affect the standing crop or genetic variability, if one exists, in Mere Brook.
Repopulation of the sampled section of Mere Brook from unaffected (i.e., unsampled downstream or upstream)
areas should occur within one year (Phinney 1975). However, we recommend that collections in future

investigations be more limited and performed only to compared results with this study.
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Figure 1. Location Map - U.S. Naval Air Station, Brunswick, ME. 1:24,000
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Figure 2. Trace elements in wholebody ADULT brook trout from Mere Brook by LOCATION.
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Figure 3. Trace elements in wholebody JUVENILE brook trout from Mere Brook by LOCATION.
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Figure 4. Organochorines in wholebody ADULT brook trout from Mere Brook by LOCATION.
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Figure 5 Organochlorines in wholebody JUVENILE brook trout from Mere Brook by LOCATION.
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Table 1. Average length and weight of brook trout used in NASB samples.

Size class Length (cm.) Weight (g) Number of

Mean Range Mean Range Composite samples
Adult 15.3 12.6-20.4 36.7 19.9-80.1 7
{(n=18)
Juvenile 7.1 5.7-8.2 3.8 6

(n=120)




Table 2. Sam

FWS
ID#

ple composites.

Samples Included
in Composite

Location

NASB-01
NASB-02
NASB-03
NASB-04
NASB-03
NASB-06

NASB-07
NASB-08
NASB-09
NASB-10
NASB-11
NASB-12
NASB-13

MB1-BKT-01
MB1-BKT-02, 04, 05, 06
MB1-BKT-03, 07, 08, 09
MB1-BKT-10
MB1-BKT-11
MB1-BKT-12

MB2-BKT-01
MB2-BKT-02, 03
MB2-BKT-04, 05, 07
MB2-BKT-06, 08, 09
MB2-BKT-10
MB2-BKT-11
MB2-BKT-12

Adj. to landfill
Adj. to landfill
Adj. to landfill
Adj. to landfill
Adj. to landfill
Adj. to landfill

Reference area
Reference arca
Reference area
Reference area
Reference area
Reference area
Reference area

Number of

Total Sample
Fish in Sample Weight (g)
1 78.6
4 139.6
4 99.8
20 68.7
20 65.2
20 75.3
1 80.1
2 104.3
3 86.0
3 71.9
20 80.8
20 81.1
20 80.0
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Table 3. Trace elements in wholebody brook trout (size classes combined) samples from Mere Brook by LOCATION, wp/y WW,

MSC#  FWSH Sample As Cd Cr Cu Hg

Focus Location (adjacent to landfills)

11862 NASBI Adult 0.02 0.02 0.18 1.56 0.14
11863 NASB2 Adult 0.01 0.02 0.21 1.63 0.12
11864 NASB3  Adult 0.04 0.02 0.53 3.22 0.10
11865 NASB4  Juvenile 0.04 0.05 0.29 2.20 0.06
11866 NASB5  Juvenile 0.04 0.04 0.11 0.88 0.06
11867 NASB6  Juvenile 0.04 0.03 0.14 1.25 0.07
n=6

Mean 0.03 0.03 0.24 1.79 0.09
SE 0.005 0.005 0.063 0.337 0.014

Reference Location (west of runway)

11868 NASB7 Adult 0.02 0.04 0.12 0.88 0.07
11869 NASBS Adult 0.04 0.03 0.36 2.16 0.07
11870 NASB9 Adult 0.02 0.02 021 1.37 0.06
11871 NASBI0O  Adult 0.03 0.05 0.41 1.56 0.06
11872 NASBIl  Juvenile 0.04 0.05 0.55 0.86 0.04
11873 NASBI2  Juvenile 0.04 0.04 0.64 1.32 0.04
11874 NASBI3  Juvenile 0.04 0.03 0.53 1.83 0.04
n=7

Mean 0.03 0.04 0.40 1.43 0.05

SE 0.004 0.004 0.071 0.179 0.005

nd=non-detect, nc=not calculated
Shaded cells were non-detects. Value listed is one-half the method detection limit.

0.006

Ni Pb
nd 0.04
nd 0.015
0.10 0.09
0.26 0.04
nd 0.015
nd 0.07
nc 0.05
ne nc
nd 0.10
nd 0.10
nd 0.08
nd 0.11
0.14 0.07
0.09 0.09
nd 0.1t
nc 0.09
ne

Se Zn
0.52 20.28
0.50 24.00
041 23.46
0.66 25.96
0.64 24.42
0.66 26.18
0.57 24.05

0.042 0.873
0.55 21.06
0.62 21.06
0.53 22.80
0.58 23.52
0.59 27.712
0.62 27.94
.62 27.28
0.59 24.48

0.014

1.170




Table 4. Trace elements in wholcbody ADULT brook trout from Mere Brook by LOCATION, ng/pg WW.

MSCH FWSH %H20

As

Focus Location (adjacent to landfills)

11862 NASBI 74
11863 NASB2 76
11864 NASRB3 77
n=3

Mean

SE

Reference Location (west of runway)

11868 NASB7 74
11869 NASB8 74
11870 NASB9 76
11871 NASBI10Q 76
n=4

Mean

SE

0.02
0.01
0.04

0.02
0.009

0.02
0.04
0.02
0.03

0.03
0.005

Cd

0.02
0.02
0.02

0.02
0.003

0.04
6.03
0.02
0.05

0.03
0.005

nd=non-detect, nc=not calculated
Shaded cells were non-detects. Value listed is one-half the method detection limit.

Cr

0.18
0.21
0.53

0.31
0.1

0.12
Q.36
0.21
0.41

0.28
0.066

Cu

1.56
1.63
3.22

2.14
0.542

0.88
2.16
.37
[.56

1.49
0.264

Hg

0.14
0.12
0.10

0.12
0.011

0.07
0.07
0.06
0.06

0.06
0.003

Ni

nd
nd
0.10

nc
nc

nd
nd
nd
nd

nd

0.04
0.015
0.09

0.05
nc

0.10
0.10
0.08
0.1t

0.10
0.007

Pb

0.52
0.50
0.41

0.48
0.033

0.55
0.62
0.53
0.58

0.57
0.021

20.28
24.00
23.46

22.58
1.161

21.06
21.06
22.80
23.52

2211
0.624




Table 5. Trace clement concentrations it wholebody JUVENILE brook trout [rom Mere Brook by LOCATION, ng/g WW

MSCH Fws# %H20 As Cd Cr Cu Hg

Focus Location (adjacent to landfills)

11865 NASB4 78 0.04 0.05 0.29 2.20 0.06
11866 NASBS 78 0.04 0.04 0.11 0.88 0.06
11867 NASB6 78 0.04 0.03 0.14 1.25 0.07
n=3

Mean 0.04 0.04 0.18 1.44 0.06
SE 0.002 0.005 0.054 0.392 0.003

Reference Location (west of runway)

11872 NASBI1 78 0.04 0.05 0.55 0.86 0.04
11873 NASBI2 78 0.04 0.04 0.64 1.32 0.04
11874 NASBI3 78 0.04 0.03 0.53 1.83 0.04
n=3

Mean 0.04 0.04 0.57 1.33 0.04

SE 0.001 0.006 0.034 0.28 0.002

nd=non-detect, nc=not calculated
Shaded cells were non-detects. Value listed is one-half the method detection limit.

Ni

0.26
nd
nd

nc
nc

0.14
0.09
0.029

0.09
nc

Pb

0.04
0.015
0.07

0.04
nc

0.07
0.09
0.1

0.09
0.012

Se

0.66
0.64
0.66

0.65
0.007

0.59
0.62
0.62

0.61
0.007

In

25.96
24.42
26.18

25.52
0.554

27.72
27.94
27.28

27.65
0.194




Tabie 6. Organochlorines in wholebody brook trout (size classes combined) samples tfrom Mere Brook by LOCATION, ug/g WW

Total

MSCH  FWSH Sample trans cls Total Dieldrin 4.4' 4.4' 4.4'

Chlordane Chlordane Chlordane DDE DDD DDT DDT
Focus Location (adjacent to landfilis)
11862 NASBI Adult 0.053 0.300 0.353 0.120 0.130 0.120 0.290 0.540
11863 NASB2 Adult 0.016 0.110 0.126 0.052 0.086 0.069 0.120 0.275
11864 NASRB3 Adult 0.012 0.088 0.100 0.039 0.060 0.043 0.120 0.223
11865 NASB4 .luvenile_ nd 0.031 0.031 0.0i0 0.088 0.039 0.064 0.19i
11866 NASBS Juvenile nd 0.034 0.034 0.020 0.096 0.046 0.078 0.220
11867 NASB6 Juvenile nd 0.030 0.030 0.010 0.088 0.039 0.057 0.184
n=6
Mean nc 0.099 0.112 0.042 0.091 0.059 0.122 0.272
SE nc 0.0425 0.0509 nc 0.0092 0.0130 0.0355 0.0551
Reference Location (west of runway)
11868 NASB7 Adult nd nd nd nd 0.029 0.035 0.010 0.074
11869 NASBS Adult nd nd nd nd 0.055 0.063 0.029 0.147
11870 NASB9 Adult nd nd nd nd 0.034 0.039 0.010 0.083
11871 NASBI10 Adult nd nd nd nd 0.059 0.054 0.027 0.140
11872 NASB1I1 Juvenile nd nd nd nd 0.037 0.044 0.024 0.105
11873 NASBI2 Juvenile nd nd nd nd 0.052 0.064 0.052 0.168
11874 NASB13 Juvenile nd nd nd nd 0.037 0.046 0.032 0.115
n=7
Mean nc nc nc nc 0.043 0.049 0.026 0.119
SE nc nc nc nc 0.0044 0.0043 nc 0.0131

nd=non-detect, nc=not calculated

Total Chlordane= trans + cis

Total DDT=4,4'-DDE + 4,4'-DDD + 4,4'-DDT

Shaded cells were non-detects. Value listed is one-half the sample detection limit.




Table 7. Organochlorines in wholehody ADULT brook trout from Mere Brook by LOCATION, v g/g WW

MSCH#  FwS# % Lipid trans cis Total Dieldrin 4.4 4.4 4.4 Total
Chlordane Chlordane Chlordane DDE DDD DDT DDT

ifocus Location (adjacent to landfills)

11862 NASBI 2.44 0.053 0.300 0.353 0.120 0.130 0.120 0.290 0.540

11863 NASB2 0.92 0.016 0.110 0.120 0.052 0.086 0.069 0.120 0.275

11864 NASB3 1.36 0.012 0.088 0.100 0.039 0.060 0.043 0.120 0.223
n=3

Mean 0.027 0.166 0.193 0.070 0.092 0.077 0.177 0.346
SE 0.0131 0.0673 0.0804 0.0251 0.0204 0.0226 0.0567 4.0982

Reference Location (west of runway)

11868 NASB7 2.34 nd nd nd nd 0.029 0.035 nd 0.064

11869 NASBS 1.93 nd nd nd nd 0.055 0.063 0.029 0.147

11870 NASB9 1.40 nd nd nd nd 0.034 0.039 nd 0.073

11871 NASBIO 2.44 nd nd nd nd 0.059 0.054 0.027 0.140
n=4

Mean nd nd nd nd 0.044 0.048 nc 0.106
SE 0.0075 0.0065 nc 0.0218

nd = non-detect, nc=not calculated
Total Chlordane = trans + cis
Total DDT = 4,4'-DDE + 44'-DDD + 4 4'-DDT




Table 8. Organochlorines in wholebody JUVENILE brook trout from Mere Brook by LOCATION, ng/g WW,

MSC# FwS# % Lipid trans cis Total
Chlordane Chlordane Chlordane

Dieldrin 4.4

Focus Location (adjacent to landfills)

11865 NASB4 1.41 nd 0.031 0.031

11866 NASBS 2.32 nd 0.034 0.034

11867 NASB6 1.13 nd 0.030 0.030
n=3

Mean nd 0.032 (0.032
SE 0.0012 0.0012

Reference Location {west of runway)

11872 NASBII 1.77 nd nd nd

11873 NASBIi2 1.28 nd nd nd

11874 NASBI3 1.61 nd nd nd
n=3

Mean nd nd nd
SE

44 4.4' Total

DDE DDD pDT DDT

nd 0.088 0.039 0.064 0.191
0.020 0.096 0.046 0.078 0.220
nd 0.088 0.039 0.057 0.184
nc 0.091 0.041 0.066 0.198
nc 0.0027 0.0023 0.0062 0.0110
nd 0.037 0.044 0.024 0.105
nd 0.052 0.064 0.052 0.168
nd 0.037 0.046 0.032 0.115
nd 0.042 0.051 0.036 0.129
0.0050 0.0064 0.0083 0.0195

nd = non-detect, nc=not calculated
Total Chlordane = trans + cis
Total DDT = 4,4'-DDE + 4,4'-DDD + 4,4'-DDT




APPENDIX A

TRACE ELEMENT DETERMINATIONS

NOTE: The laboratory reports also contain information from another NASB fish tissue study
(Picnic Pond). The Picnic Pond report is in preparation.




U.S. Department of the interior
National Biological Service
Midwest Science Center
4200 New Haven Road
Columbia, Missouri 65201

Final Laboratory Report FR32102

DETERMINATION OF ARSENIC, BERYLLIUM, CADMIUM, CHROMIUM, COPPER,
MERCURY, NICKEL, LEAD, ANTIMONY, SELENIUM, STRONTIUM,
VANADIUM AND ZiNC IN FISH FROM THE BRUNSWICK NAVAL AIR STATION

Work Unit: 20064

Submitted By:

Thomas W. May Ted R. Schwartz
Research Chemist Chief Chemist

To: Steve Mierzykowski
U.S. Fish and Wildlife Service, 0ld Town, ME.

Date: April 19, 1996

SAMPLE HISTORY:

A total of 21 fish samples was received from sites in the Brunswick
Naval Air Station. Thirteen of the fish samples consisted of brook
trout from Mere Brook, and the remaining eight samples were golden
shiners from Picnic Pond. The samples were collected 7/24 through
7/25 of 1995, and were stored for a short period in the freezer




facilities at the U.S. Fish and Wildlife Service office in 0l1d Town
Maine. Samples were received by the Midwest Science Center (MSC)
on 8/9/95 and immediately inventoried, assigned a Batch Number
(#330) and MSC identification numbers (#11862 - #11882), and stored
in MSC freezers until scheduling for initial preparation commenced.
The purpose of this report is to indicate concentrations of the
following thirteen elements in fish samples: arsenic, beryllium,
cadmium, chromium, copper, mercury, nickel, 1lead, antimony,
selenium, strontium, vanadium, and zinc.

METHODS:

Two sets or groups of samples were prepared for processing through
the analytical flow scheme. One set was for the determination of
arsenic and selenium by hydride generation atomic absorption. The
other set incorporated a different preparation approach to
accommodate the determination of mercury by cold vapor atomic
absorption and the remaining elements by Zeeman furnace atomic
absorption, Each set or "block" of samples contained some or all
of the following guality control: procedural blanks, digested
spikes, replicate sample preparation and analysis, and appropriate
tissue control materials. For each element, analysis spikes and a
calibration solution were also analyzed. To provide an overview of
quality control, all gquality control results for all elements were
tabulated to facilitate presentation. The gquality control
parameters reported here are in accordance with those specified in
MSC Standard Operating Procedure €5.135.

Frozen fish samples were cut into small pieces with a meat cleaver,
as described in Standard operating procedure (SOP} C5.208a,
Following this meat cleaver mincing, each sample was blended in a
Oster blender as indicated in SOP (C5.20Be. A portion of the
blended mass was then lyophilized and percent moisture was
determined as described in SOP €5.36. After lyophilization, the
dried fish tissue was placed in a plastic bag and hand-kneaded to
produce a finer final sample product (C5.208c). Dried ground
samples were stored in glass vials in a dessicator prior to
chemical preparation.

Two preparation techniques were used. One was a microwave acid
oxidation procedure that produced digestates amenable to subsequent
analysis by cold vapor atomic absorption spectroscopy (mercury),
flame atomic absorption spectroscopy (zinc), and Zeeman graphite
furnace atomic absorption (beryllium, cadmium, chromium, copper,
nickel, lead, antimony, strontium, and vanadium). The other
technique was a dry ash procedure designed for the determination of
arsenic and selenium in fish by hydride generation atomic
spectroscopy.

The microwave acid oxidation procedure is described as follows.
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Approximately 0.5 g of dried fish sample was weighed in a cEM
Teflon digestion vessel and heated by microwave energy in the
presence of nitric acid and hydrogen peroxide, as described in SOP
C5.94f. Digestate solutions were transferred and diluted to 100 nL
with 1% hydrochloric acid. Final matrix was 5% nitric acid and 1%
hydrochloric acid. Digestates were analyzed for beryllium,
cadmium, chromium, copper, nickel, lead, antimony, strontium, and
vanadium by the method of Zeeman furnace atomic spectroscopy, as
described in SOPs C5.213, C5.148, C5,163, C5.145, C5.164, C5.149,
C5.192, €5.215, and (5.214. Digestates were analyzed for mercury
by the method of cold vapor flow injection atomic absorption
spectroscopy, as described in SOP C5.157, and zinc by flame atomic
absorption spectroscopy as described in SOP C5.211. Concentrations
were determined by calculation from a standard line for all
elements.

For the dry ash procedure (SOP C5.26), approximately 0.5 g of dried
fish sample was weighed into a 100 mL beaker to which magnesium
nitrate, nitric acid, and hydrochloric acid were added. The
samples were allowed to evaporate to dryness overnight on a hot
plate. After drying, the samples were ashed in a muffle funace,
then subjected to a hot hydrochloric acid reduction procedure.
Digestates were diluted to 100 mL with deionized water. Digestates
were analyzed for arsenic and selenium by flow injection hydride
generation atomic absorption spectroscopy, as described in SOPs
C5.172 and C5.171. Concentrations were determined by calculation
from a standard line for these two elements.

RESULTS AND DISCUSSION:

Percent moisture and concentrations of elements in fish samples are
indicated in Table 1. These results ranged as follows: moisture,
74 to 78%; elemental concentrations in pg/g dry weight: arsenic,
0.045 to 0.26; beryllium, <0.08; cadmium, 0.065 to 0.23; chromium,
0.48 to 4.1; copper, 2.7 to 14; mercury, 0.16 to 0.55; nickel,
<0.23 to 1.2; lead, <0.13 to 1.9; antimony, <0.5; selenium, 1.5 to
3.0; strontium, 44 to 98; vanadium, 0.37 to 0.91; zinc, 78 to 253.
Beryllium and antimony were not detectable in any sample.

The National Contaminant Biomonitoring Program (NCBP)is a wholebody
fish database for specific elements, and insight can be gained as
to the concentrations of arsenic, cadmium, copper, mercury, lead,
and zinc in Brunswick fish relative to the concentrations of these
elements that have been found in wholebody fish on an nationwide
basis. Each of these elements will be discussed in this light.

Arsenic. The arsenic 85th percentiles resulting from the NCBP
collections were 0.92 ug/g dry weight for 1978-1979 and 0.88 ug/g
for 1980-1981. The NCBP 85th percentile is an arbitrary point
distinguishing NCBP stations with "high" concentrations of elements
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in wholebody fish, but has no meaning with respect to either
potential hazards to fishery resources or reqgulatory statutes. The
arsenic geometric mean for wholebody fish nationwide was 0.64 ug/g
dry weight for 1978-1979 and 0.56 ug/g for 1980-1981. Brunswick
fish arsenic concentrations were well below both the NCBP 85th
percentiles and geometric means.

Cadmium. The Brunswick wholebody fish concentrations are well
within those found in the NCBP, where cadmium geometric means were
0.16 ug/g (1978-1979) and 0.12 ug/g dry weight (1980-1981}).
cadmium 85th percentiles of the geometric means for the NCBP
samplings were 0.36 ug/g (1978-1979) and 0.24 ug/g dry weight
(1980-1981) on a station mean basis. Although some Brunswick fish
concentrations exceeded NCBP geometric means for cadmium, none
egualled or exceeded either 85th percentile.

Copper. NCBP geometric means for copper in wholebody fish were
3.44 ug/g (1978-1979) and 2.72 ug/g dry weight (1980-1981). The
85th percentiles for this element were 4.56 ug/g (1978-1979) and
3.6 ug/g dry weight (1980-1981). The arithmetic mean concentration
of copper for brook trout in Mere Brook was 6.8 ug/g, whereas the
arithmetic mean for golden shiners in Picnic Pond was 5.1 ug/g.
Both of these means are above the NCBP 85th percentiles, indicating
that these means would be within the upper 15 percent of mean
copper concentrations seen in wholebody fish station means on a
nationwide basis (112 stations).

Mercury. The mercury geometric mean from the NCBP 1978-1979 and
1980-1981 fish collections was 0.44 ug/g, and the 85th percentile,
also equal for both collection periods, was 0.72 ug/dg. The
arithmetic mean concentration of mercury in brook trout from Mere
Brook was 0.3 ug/g, and for golden shiners in Picnic Pond, 0.24
ug/g. The mercury concentrations in Brunswick fish, relative to
these NCBP concentrations, would be considered well within the
typical national concentration range (station mean basis)} for this
element.

Lead. Brunswick wholebody fish samples averaged 0.53 ug/g lead
(overall) and ranged from <0.13 ug/g to 1.9 ug/g. The lead mean
for brook trout was 0.31 ug/g, and for golden shiners it was 0.89
ug/g. For comparative purposes, NCBP geometric means for lead were
0.76 ug/g (1978-1979) and 0.68 ug/g (1980-1981), and NCBP 85th
percentiles were 1.28 ug/g (1978-1979) and 1.0 ug/g dry weight
(1980-1981). Whereas the lead arithmetic mean for golden shiners
exceeded the NCBP geometric means, it did not exceed the lowest
NCBP 85th percentile (1.0 ug/g).

Selenium. Brunswick brook trout averaged 2.48 ug/g (arithmetic
mean) and 1.6 ug/g for golden shiners. NCBP geometric means for
selenium in wholebody fish were 1.84 ug/g (1978-1979) and 1.88 ug/g
(1980-1981). NCBP 85th percentiles on a station mean basis were
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2.8 ug/g (1978-1979) and 2.84 ug/g {1980-1981). Whereas the brook
trout arithmetic mean was above the NCBP geometric means, brook
trout selenium concentrations were not inordinately high, as judged
by the NCBP 85th percentiles.

Zinc. NCBP geometric means for zinc were 102 ug/g (1978-1979) and
95.3 ug/g (1980-1981), whereas zinc 85th percentiles were 185 ug/g
(1978-1979) and 160 ug/g (1980-1%81). Arithmetic means for zinc in
brook trout were 105 ug/g and 216 ug/g for golden shiners. Zinc
concentrations in golden shiners exceeded NCBP 85th percentile zinc
concentrations.

Instrugent calibration was verified by analyzing calibration
solutions prepared from NIST certified stocks during each
instrumental run (Table 2). Results from the preparation and
analysis of various reference materials are indicated in Table 3.
Five reference material concentrations that exceeded method limits
of detection were outside of the lower acceptable concentration
limit for the respective element. Four of these results were
higher than the upper limit concentration by 6 to 19 percent. There
was one poor recovery for chromium in NIST 1566A oyster material.
We typically see low recoveries for chromium in this material
because of differences 1in digestion methology. Acceptable
concentration limits for NIST oyster are based on a more rigorous
“total" digestion procedure, rather than the acid extractable
procedure used (SOP C5.94f). Method precision, measured as percent
relative standard deviation (%RSD) is indicated in Table 4.
Replicate analysis of fish samples exhibited excellent agreement,
with $%RSD values ranging from 0.3 to 21 for those replicate
analyses having concentrations above the limit of detection. Pre-
digestion sample spike recoveries are indicated in Table 5. Total
recoverable sample digestion spikes were within 80 - 120 percent
recovery for those spikes having spike/background standard
deviation ratios 2> 10. Analysis spikes, conducted at the
instrument as matrix suppression or enhancement checks, ranged from
90 - 108 percent recovery, as indicated in Table 6. Mean blank
equivalent concentrations were less than the limit of detection for
all analytes (Table 7). The method limit of detection and limit of
gquantitation are listed in Table 8 for each analyte. Instrument
precision within an analytical run ranged from 0.3 - 6.1 percent
RSD, as indicated in Table 9. The quality control results were
considered within acceptable limits as specified by MSC.




Table 1. Percent moisture and concentrations of arsenic,

' beryllium, cadmium, chromium, copper, mercury, nickel, .
lead, antimony, selenium, strontium, vanadium, and gzinc
in fish from Brunswick Naval Air Station. Results
expressed as ug/g dry weight.

MSC Field x
# 10 H0 As Be cd cr Cu Hg Ki Pb sb Se Sr v Zn

11862  NASB1 74, 0.06 <0.08 0.088 0.70 6.0 0.55 <0.23 0.16 <0.5 2.0 " 83, 0.41 76.
11863 NASB2 76. 0.045 <0.08 0.065 0.89 6.8 0.50 <0.23 <0.13 <0.% 2.1 54. <0.37 100,
11864  NASB3 T7. 0.18 <0.08 0.105 2.3 14. 0.45 0.42 0.37 <0.5 1.8 63. 0.46  102.
11865  NASB4 78. 0.17 <D.08 0.22 1.3 10. 0.27 1.2 0.16 <0.5 3.0 52. <037 118,
11866  NASBS 78. 0.17 <D.08 0.16 0.52 4.0 0.28 <0.23 <0.13 <0.5 2.9 S3. <037 111,
11867  NASBS 78. 0.20 <0.08 0.14 0.62 5.7 0.31 <0.23 0.34 <0.5 3.0 80, <0.37 9.
11868  NASB?7 74, 0.060 <0.08 | 0.14 0.48 3.4 0.25 <0.23  0.3% <0.5 2.1 52. <0.37 81.
11869  NASBS 74. 0.15 <0.08 0.12 1.4 8.3 0.27 <0.23  0.40 <0.5 2.4 &4, 0.43 B1.
11870  NASBY 76, 0.093 <0.08 0.088 0.89 5.7 0.25 <0.,23 0.32 <0.5 2.2 61, 0.38 95.
11871 WNASBIO 75, 0.14 <0.08 0.19 1.7 6.5 0.23 <0.23  0.46 <0.5 2.4 53. <0.37 98.

11872  NASBi1 7B, 0.16 <0.08 0.23 2.5 3.9 0.7 0.63 031 <0.5 2.7 51.  <0.37  126. .
11873 NASBIZ 78, 0.18 <008  0.20 2.9 6.0 0.19 0.42 0.42 <0.5 2.8 50, 0.2 127.

11874  NASBIZ  78.  0.17 <0.08  0.14 2.4 8.3  0.16 <0.25 0.49  <0.5 | 2.8 54.  <0.37 124,

11875  NASBi4 77, 0.16 <0.08 0.16 1.4 2.7 0.22 <0.23 0.5% <0.5 1.5 78. <0.37 234,

11876  NASB1S 78, 0.26 <0.08 0.21 2.6 3.3 0.21 0.5 1.9 <0.5 1.6 °8. 0.91 253,

11877 WASBi6 75. 0.17 <0.08  D.19 4.4 12 0.34 071 0.68  <0.5 1.7 90. 0.38 142,
11878 NASBI7 75. 0.12 <0.08  0.16 1.0 4.2 0,20 «0.23 0.57 <0.5 1.5 89.  <0.37 193
11879 NASBIE 78. 0.24 <0.08 0.1 2.0 7.9 0.2 0.32 0.82 <0.5 1.7 84.  <0.37 203,
11880 NASB19 77. 0.26 <«<0.08 0.21 1.0 4.2 p.21 . 0356 1.3 <0.5 1.5 82. <0.37 243,

11881  NASB20 78, 0.12 <0.08  0.15 2.0 3.0 0.33 <0.23 0.0 <0.5 1.5 92.  <0.37  227.

11882  NASB21 77, 0.183 <0.08 0.21 1.4 3.3 0.23 0.26 0.6% <0.5 1.7 90. <0.37 235.

MDL*'  (pg/9} o.ni 0.08 0.01 0.4 0.26 0,03 0.23 0.13 0.5 0.06 .01 0.37 2.9

‘MDL = method detection limit; see Table 8.




Table 2. Performance of NIBT 3100 series solutions used for
. instrument calibration. Concentration results are
express in ug/L unless otherwise specified.

Run Ref. Actual  Mees. Meas.  XERROR  XERROR IS0P®  Oper.
BIp* Date Ele. Material Conc Conc 1§ Core 2 1 2 Init.
10/30/95 11/13/95 As KIST 3103 10. 10.080 10.260 6.5 2.6 £5.172 M
10/10/95 01729/96 Be KIST 31054 5.0 5.170 5.140 3.4 2.8 £5.213 KW
10/10/95 10/18/95 td NIST 3108 2.0 2.028 1.990 1.4 -0.5 C5.148 wMuW
10710795  12/12/95 Cr NIST 3112a 10. 10.530 10.760 5.3 7.6 £5.163 ®Jw
10/710/95  10/23/95 Cu NIST 3114 50. 50.600 49.600 1.2 -0.8 CS.145 MJw
10710795 10724795 1] NIST 3133 10. 10.0%0 10.220 0.9 2.2 €5.157 KJW
10/10/95 12/13/95 Ni NIST 3136 20. 21.100 20.600 5.5 3.0 C5.166 M)W
1010795  10/19/95 Pb NIST 3128 20. 19.650 19.320 -1.7 3.4 C5.149 MW
10/10/95 01711796 sb NIST 3102 50. S0.400 49.400 0.8 -1.2 £5.192 MW
10730795 11/06/95 Se NIST 3149 10. 10.460 9.970 4.6 -0.3 £5.177  Mav
10/10/95 03707796 sr NIST 31534 5.0 5.180 5.080 1.6 1.6 £5.215 #JW
10/10/95  03/11/96 sr NIST 31534 5.0 4£.900 4970 -2.0 -0.6 £5.215 MJW
10/10/95  02/714/96 v NIST 3165 50. 53.600 50.300 7.2 0.6 £5.214 MW
10/10/95 04/17/96 Zn NIST 3168 1.0 1.008 1.009 0.8 0.9 £5.211 MW
‘BID = Block Initiation Date: a date assigned to each member of a group of samples that will identify

the sample as a member of the group or “block."

*150f = Instrumental standard operating procedure.




Table 3. Concentration of elements in various reference and/or
research materials. Measured concentrations {Meas.Conc.)
expressed as ug/g unless otherwise specified.

QC  Meas,  Reference Upper  Lower Pass/ Prep' Prep. [SOP®  Oper,

BID® Ele. ¥ Conc, Material Matrix Limit Limit  Fail SOP init, Init.

10/30/95 As 53 2.67  NIST TUNA 50° FISM 4.03 2.57 o« £5.26 MJW [C5.172 MW

10/30/95 As 55 13.6 NIST 1566A°  OYSTER 16.6 1.4 + €5.26 MW C5.172 MW

10/30/95 As 39 103, TEG-50-B' GELATIN 143, B7.S + €5.26 MW £5.172 MW

10/30/95  As 2 3.36 MSC STB® FISH 3.7 2.7 + €5.26 NJ¥ 5,172 M

10710795 Be 2 0.022 MSC STB FISH e NC C5.94f MJW  C5.213 MJW

10710/95 Be 55  0.042  NIST 1566A OYSTER NC NC £5.94f MJW  C5.213 MJu

10710795 Be &7 -0.002  NRCC DORM-1"  MUSCLE NC NC C5.94f MW £5.213 MW

10/10/95 ¢€d 67  0.0B%  NRCC DORM-1  MUSCLE 0.107 0.0656 + £5.94f MW C5.148 M

10/10/95 Cd S5  4.02  NIST 15664 OYSTER 4,94 3,36 + C5.94f MW C5.148 MW

10/107/95 cd 2 0.27  MSC STB F1SH 0.45 0.21 + C5.94f MJW £5.148 MW

10/10/95 Cr &7 5.2 NRCC DORN-1  MUSCLE 4£.36 2.8 - C5.94f  MJW  £5.163 MW

WA & 2 1.4 M5C STB F1sH 2.6 0.2 + CS.94f MIW  £5.163 MW

10/10/95 ©r 55  0.53  NIST 1556A OYSTER 2.03 0.827 - C5.94f MJN  C5.163 MM

10/10/95 Cu &7 4.5 NRCC DORM-1  MUSCLE 6.07 437 o+ £5.94f MIW  C5.145 MW

10/10/95 €u 2 3.9 MSC STB F1SH 4.7 3.7 + £5.94f MJW  C5.145 MW

10/10/95 Cu 55 61.9 NIST 1566A OYSTER 77.2 55.4 + £5.94f MJW  £5.145 MW

10710795 Hg 67 0,74 NRCC DORM-1  MUSCLE 0.952 0.646 + C5.94f MJW  C5.157 MW

10/10/95 Hg 2 1.98 MsC ST8 FISH 2. 77 1.75 - C5.94fF  MIW  C5.157 KJW

10/10/95 Hg S5  D.082 NIST 1566A OYSTER 0.0773  0.0311 - C5.94f MJM  €5.157 KJW

10/10/95 NI 67 1.6 NRCC DDRM-1  MUSCLE 1.62 0.78 + C5.94f WJW  C5.164 MJW

10/10/95 Ni 2 0.49  MSC STB FISH 3.2 0.4 + C5.94f MJW  C5.164 ®JW

10710795 NI 55 1.85  NIST 15644 OYSTER 2.92 1.58 + C5.94f MIW  C5.164 MW

10/10/95 Pp 47  0.4B  NRCC DORM-1  MUSCLE 0.56 0.26 + €S.94f MJW C5.149 MW

10710795 Pb 2 2.7 MSC STB FISH 4.79 2.45 + C5.94f MJY C5.149 M

10/710/95 Pb 55  0.44  NIST 15664 OYSTER 0.422 032 - £5.94F MIW  C5.149 MW

10/10/95 sb 67  0.20  NRCC DORM-1  MUSCLE NC NG £5.94f  MJW  £5.192 MW

10710795 sb 2 -0.38'  MsC sTB FISH NC T £5.94f MW C5.192 MJW

10710795 sb 55  0.300  NIST 15664 OYSTER 0.011 o.009 - £5.94f MJW  £5.192 MW

10/30/95 Se 53 4.3 NIST TUNA 50 FISH 4.36 2.84 + £5.26 MJW  C5.171 MW

10/30/95 Se 55 2.3 NIST 1564A OYSTER 2.67 1.75 + £5.26 MJW  C5.171 MW

10/30/95 Se 39 47.1 TEG-50-B GELATIN 48.9 29.1 + £5.26 MW C5.171 MJW

10/30/95 se 2 2.6 MSC STB FISH 2.46 .06 - £5.26  MJW £5.171 MJW

10/16/95 Sr 2 234. MSC STB FISH NC NC C5.964f MJW  C5.215 MJW

10710795 Sr 55 3. MSC 1566A OYSTER 13.21 B.99 + C5.94f MW £5.215 MJW

10/10/95  sr 67 1. KRCC DORM-1  MUSCLE NC NC C5.94f MJW  £5.215 MJu

10/10/95 v 2 2.3 MSC STB F15H NC NC £5.94f MW C5.214 wJu

10/10/95 ¥ 55 495 MSC 1566A OYSTER 5.298 4,062 + C5.94f MJW  £5.2146 KJW

10/10/95 v 67  0.33  NRCC DORM-1  MUSCLE 'NC NC C5.94f MJW  C5.214 MJW

10/10/95 2n 67 21.6 NRCC DORM-1  MUSCLE 26.4 18.2 + C5.94f MJW  C5.211 MJw

10/10/95 2n 2 &4 KSC STB FISH 5.9 £1.9 + C5.94f MW C5.211 MW

10/10/95 In 55 BBZ. NIST 1566A DYSTER 970. 490, * C5.94f MIW  £5.211 MJW

*BID = Block Initiation Date: a date assigned to each member of a group of samples that will identify
the sample as ¢ member of the group or "block,"

*Prep SOP = Sample chemical preparation standard operating procedure.

‘1S0P = Instrumental standard operating procedure.

NIST TUNA 50 - National Institute of Standards and Technology Tuna 50 Research Material.

*RIST 1566A = National Institute of Standards and Technology Dyster Standard Reference Material 1566A.
'TEG-50-B = Eastmen Kodak Gelatin Multicompenent Trace Element Reference Material TEG-50-B.

"MSC STE = Midwest Science Center whole body striped bass research material.

"NRCC DORM-1 = National Research Council Canada Dogfish Muscle Reference Material DORM-1.

'WC =non-certified; material not certified for this element.

measured concentration below method Limit of detection (see Table Bj,




Table 4. Relative percent difference of element concentrations
from triplicate preparation and analysis of samples.
Results expressed as jg/g unless otherwise noted.
BID" Ele. Matrix Rep!? Rep2 Rep3 Mean units sO° XRSD®  PSOP*  Prep. IS0P"  Oper.
Init, Init.
10/30/95 As  FISH 0.264 0.26829  0.3293 0.29207 pg/y 0.0335012 11.5 C5.26 MM  C€5.172 MW
10/30/95 As  FISH 0.0454'  0.0501"  0.0279' 0.04113' gag/g 0.0116989 28.4' C5.26 MW C5.172 MJW
10/10/95 Be  FISH 0.0038' - 0.002' 0.002'  0.00127 ag/9 0.0029887 234.' C5.94f MW €5.213 MW
10/10/95 Be  FISH -0.01" 0.0078' 0.006' 0.00127" pg/g 0.0097986 774.' CS5.94f MJW  £5.213 MW
16/10/95 cd  FISK 0.209 0.1571  0.2232 0.20977 pg/g O0.0130669 6.2 C5.94f MIW  C5.148 MW
10/10/95 cd  FISK 0.1198  0.1%4%  0.117%  0.11737 pug/g  0.0024502 2.1 C5.94F MJW  C5.148 MMw
10/10/95 Cr  FISH 1.4223  1.6026  1.3624- 1.46237 gpg/g 0.124916  B.S  C5.94f MJW  £5,163 HJe
10/10/95 Cr  FISH 1.0179  0.%052  0.804  0.90903 gg/g 0.1070015 11.8  C5.04f MJW  C5.163 MW
10/10/95 Cu  FISH 6.1633  3.8321  4.22 §.0718  pg/g  0.2095132 5.2  C5.94f MJW  C5.145 MU
10/10/95 Cu  FISH 8.3109 7.9722 B.0 8.09437 pg/g 0.1B80378 2.3  CS.04Ff MJW  C5.145 MJW
10/10/95 Hg  FISH 0.2706  0.3082  0.2871 0.288583 gpg/g 0.0188468 6.5  CS.54f MIW  C5.157 MM
10/10/95 Hg  FISH 0.2072  0.2327 0.206 0,2153  gg/g 0.0150808 7.0  CS.54f MW C5.157 MW
10/10/95 Wi  FISH 0.1919  0.1988  0.1782 0.18963 pg/9 0.0104B54 5.5  CS.94f MW C5.164 MW
10/10/95 Ni  FISH 0.3586  0.5083  0.36 0.40897 pug/g 0.085028 21. C5.94F MJW  C5.1646 W
10/10/95 Pb  FISH 0.3573  0.3817  0.417B  0.39893 jggrsg 0.0181053 4.5  C5.94f MW C5.149 #Ju
10/10/95 Pb  FISH 1.3406 1.1653  1.426  1.31063 g/ 0.1329083 10.1  ©5.%4f MJIW  C5.149 MW
10/10/95 Sb  FISKH -0.3187° - 0.2%46' - 0.46' -0.3378' pgsg  0.1139032 33.7° C5.9%4f KW €5.192 MW
10/10/95 Sb  FISH 0.0576'  0.1392' -0.1584' 0.0128' ggsg 0.15377 1204.' CS.94f MIW  C5.192 MJW
10/30/95 Se FISH 1.53 1.6149  1.6948 1.61323 pg/fg 0.0824126 5.1 €5.26 MJ  C5.171 MWW
10/30/95 Se  FISH 2. 144 2.1786  2.0319  2.1981  gpgfg 0.0766072 3.6 €5.26 MJW  C5.171 MM
10/10/95 Sr  FISH 64 6357 445348 44.2594 44,41 ag/g  0.1394917 0.5 C5.94f MAW C5.215 MM
10/10/95 Sr  FISH 82.2729  91.6992 80.202 B4.T24T  pg/g 6.1282048 7.2 C5.94f MM €5.215 MM
10/10/95 v FISH 0.01%%' D0.7625  0D.38' 0.38747' pg/g 0.3713563 95.8' CS.94f MIW  C5.214 MW
10/10/95 vV FISH 0.633%  0.338' 0.6139 0.52843 pgfg 0.1652081 31.3'  C5.94f MIW  C5.2%% MW
10710795 2n  FISH 202.829 264,787  245.4 244,338 ng/g  1.3429746 0.6  C5.94f MW CS5.211 MW
10/10/%5 2n  FISH 80.9981 B2.1074  81.18831 B1.4312  pgs/g  0.593262 0.7  C5.94f MJw  C5.211 MW

“BID = Block lnitiation Date: a date assigned to each member of & group of samples that will identify
the sampie as a member of the group or "block.%

"XRSD =

‘psop

‘1508

standard deviation.

percent relative standard devistion.

standard operating procedure used for chemical preparation of sample.

standard operating procedure used for instrumental analysis of sample.

'concentrations of one or more replicates at or below limit of detection (see Table B).




5. Percent recoveries of elements from pre-digestion sample

tesesssse-ssas.Table 5 continued on next page...............

10

Table
spikes.
1 2 3 4 5 6 7 8 9 10

s10° Ele. Spike  Amt.® Matrix Total pg°  Bkgpd.® Spk/Bkgd® Spk/Bkgd XREC' PSOP  Prep. ISOP  Oper

Form kg Meas. T sD Init. “Init.
10/30/95 As As+5 10. FISH 9.84% 0.021 AT6. 1656. 98.5 C5.26 MJW C5.172 MJW 5
10/30/95 As As-3 10. FISH 9.659 0.147 68, 592. 95.2 (5.26 MW CS.172 MJW
10/30/95 As As-3 2. FISH 2.061 0.147 1. 118. 95.7 C5.26 MMM C5.172 NI
- 10/30/95 As As+5 r FISK 2.041 0.021 95. 138, 0. €5.26 MM C5.172 MW
10/30/95 As As+5 2. BLANK 1.916 -0.009 -222. 405, 6.2 [5.26 MJW  C5.172 MW
10/30/95 As S-3 2. BLANK 1.88 -0.009 -222. 405. b C5.26 MM L£5.172 MW
10710795 Be Bet2 0.2 FISH 0.197 0.001 200, 132. 98.0 CS.94f MIW CS5.213 MW
10/10/95 Be Bet2 1. FISH 0.89% 0.001 1000, 652. 89.4 C5.94f MJW  C5.213 MJW
10/10/95 Be Be+2 1. FISH 0.915 0.001 1000, 202. 1.4 C5.94f MJU  C5.213 MWW
10710795 Be Be+2 0.2 BLANK 0.214 -0,003 -67. 4.3 108, C5.94F MW C5.213 R
10/10/95 Cd Co2 1. FISH 1.06 0.06 17. 800, 100. Co.04f MW CS 148 MW
10/10/95 €d T2 1. FISH 1.081 0.106 9.4 151. 97.5 C5.94f MJW C5.148 MW
10710795 od Cd2 0.2 FISH D.252 0.056 3.3 160. 96,0 CS.94f MJW C5.148 MW
10/10/95 Cd Cd+2 0.2 BLANK 0.201 -0.001 -200, 261. 101. C5.94f MJW  C5,148 Mdw
10710795 Cr Creb 2. FISK 2.461 0.746 2.7 3.4 85.8B  L5.94F MJW  C5.163 MM
10/10/95 Cr Cr+b 10. FISK 10.641 0.744 13, 157. 99.0  CS5.94f MIW  C5.163 MM
10/10/95 Cr cr+b 10. FISH 10.301 0.46 22. 185. 98.4 C5.94f MJW 5,163 MWW
10710795 Cr Lr+é 2. BLANK 1.998 0.059 3. 165. 97.0 CS.94f MJIW  C5.163 MW
10/10/95 Cu Cw+2 10. FISK 11.41 2.06 4.8 94.3 3.5  C5.94f MJW C5.145 MW
10/10/95 Cu tu+2 iC. FISH 13.73 4.12 2.4 104. 6.1  C5.94fF MW C5.145 MW
10/10/95 tu Cu+? 2. . FISH 6.03 4.128 0.5 20.9 95.1  C5.94f MIW  C5.145 MM
10/10/95 Cu Cus? 2. BLANK 2.02 0.05 40, 57.6 98.5 C5.94f MJW 5,145 MW
10/10/95 Mg Hg+2 10. FI1SK 10.0%92 0.147 68, 1045. 99.5  CS5.94f MJW  [£5.157 MM
T 10710795 Mg Hg+2 10. FISH 10.342 c.109 92. 1309, 102. C5.94f MJW (5,157 MJu
10710795 Mg CH3HG 2. F15K 2.018 0.109 18. 252, 95.4 C5.94f MIW  C5.157 M
10/10/95 Hg Hg+2 2. FISH 2.018 0.147 14, 209, 93.5 C5.94f MJW  C5,157 -’
10710795 Mg Hg+2 2. BLANK 2.088 -0.002 -1000, 1156, 104. C5.94f MJd  C5.157 M
10710795 N7 Ni+2 2. FISH 1.95 0.097 21. 37. 92.7 C5.94f MJIW  C5.164 MW
10710795 Ni Ni+2 10. FISH 9.27 0.097 103, 1873. 91.7  C5.94f MIW CS5.164 MW
10/10/95 Ni Ni+2 10. FISH 10.47 0.207 48, 230, 9.6 C5.94f MJW C5.164 MJW
10790795 Wi Ni+2 2. BLANK 2 p.033 61, 52.9 98.4 C5.94f MJW C5.166 NV
10/10/95 Pb Pb+2 10. FISH %.804 0.663 15. 149, 1.4  C£5.94f MIW  C5.149 MW
10/10/95 Pb Pb+2 2. FI1SH 2.202 0.203 9.8 217. 99.9  C5.94f MJIW  CS5.14% MWW
10/10/95 Pb Pb+2 10. FISH 10.504 0.203 49, 1086. 103, C5.94f MJY C5.949 MJW
10/10/95 Pb Pb+2 2. BLANK 2.047 -0.004 -500. 328, 103. CS5.94f MJW C5,149 MW
10/10/95 Sb sb+3 2. FISH 1.7 0.007 286, 25.5 B7.2 C5.94f MJW C5.192 %JW
10/10/95 Sb b3 10. FISH 7.9¢ -0.176 -57. 174. B1.7 C5.94f MWIW C5.192 MW
10710795 Sb Sbe3 10. FISK 8.61 0.007 1428, 128. B5.0 C5.94f MIW C5.192 M
10/10/95 Sb Sbe3 2. BLANK 2.01 0.033 61, 24.7 98.B [C5.94f MJW C5.192 MMM
10/30/95 Se Se+h 10. FISH 11.477 1.093 9. 253. 104, €5.26 MJW  C5,171 MJW.
10/30/95 Se Sevl 2. F1SH 3.207 1.072 1.9 51.% 107, C5.26 MW C5.171 MW
10/30/95 Se Se-2 10. FISH 10.397 0.813 12. 241. 95.8 C€5.26 MJW C5.171 MJW
10/30/95 Se Se-2 2. FISH 2.727 0.8% 2.5 48.3 95.8  €5.26 MJW CS.1T1 MW
10730795 se Se+é 2. BLANK 2.03 0.034 59. 962, 9.8  £5.26 MJW  C5.171 M
10/30/95 Se Se-2 2. BLANK 1.96 0.034 59. 9562. 96.3  C5.26 MJW CS5.171 M
16/10/95 Sr Sr+2 0.2 FISH 26.795 22.64%9 0.009 2.81 1073.%  C5.94f NJW  C5.215 MW
10/40/95. Sr Sre2 1. FISH 23.401 22.605 0.04 14.1 79.6  C5.94f MJW C5.215 MW
10/10/95 sr Sr+2 1. F1SH 46.401 42.87T1 0.02 0.32 353.° C£5.94f MWW C5.215 MW
10/10/95 $r Sr+2 0.2 BLANK 0.211 -0.001 -200. 348, 106. C5.94f MJW  C5.215 MJW
10/10/95 v V45 10. FISH 10.35 0.269 37. 119. 101. C5.94f MJW C5.214 MJW
10710795 v v+5 10, FISH 10.61 0.196 51. 3.2 104, C5.94f MJW  C5.214 MW
10710795 v V+5 2. F1SH 2.33 0.269 7.4 23.7 103, £5.94f MW C5.214 MJW
10/10/95 ¥ v+5 2. BLANK 2.14 0.133 15. 36.3  100. C5.94f MJW C5.214 MW




Table 5. Percent recoveries of elements from pre-digestion sample
spikesS......{continued).......

1 2 3 4 5 6 7 8 ] 10
BID" Eie. Spike  Amt.' Matrix Total ug° Bkgd.' Spk/Bked"  Spk/Bkgd XREC' PSOP  Prep. 1S0P  Oper.
Form a9 _ Meas., #g SD Init, Init.
10710785 2n Zme2 100,  F1SH 161.4 41648 2.4 331, 100, C5.94f MJW  C5.211 MW
10710795 In Zm2 100,  FISH 224.7 123,636 0.8 147. 101, C5.94f MW £5.211 MW
10/10/95 2n Zred 20.  FISH 62.5 41.53 0.5 66.1 105,  CS.94f M £5.211 MM
67. 45.9 104, C5.94f MJW  C5.211 Wuw

10/10/95 2n In+2 20. BLANK 21. 0.3

81D = Block Initietion Date; a date assigned to each member of a group of samples that will identify the sample
as & member of the group or “block".

*amt (g3) = the absolute microgram (zg) amount of the spike in the form listed in colum 3 which was added to a
sample.

“Total ug Meas. = the micrograms (ug) of the analyte in the sample spike measured by the instrument (spike + background).

“8kgd gy = Mean background amount in ug; the mean amount in pg from three aliguots of sample taken through the
preparation and enalysis methodology.

*Spk/Bkgd = the ratio of the spike amount added (colum 4) divided by thé mean sample background concentration
(column 7). .

REC = Total pg Meas, (colum 6) - Bkgd. pg (column 7) divided by the Amt pg (column 4} X 100.

“spikefbackground stendard deviation ratio < 10.




*

Table 6. Percent recoveries of elements in analysis spikes
analyzed as matrix suppression or enhancement checks.

_ Analysis Spk Amt." vol. Effec.” Bkgd.* Total* XREC' PSOP  Prep. 1SOP  Oper.
BID" Ele. Matrix Units ag Conc. Conc. Conc. Init. Init.
10/30/95 As  FISH ng/mL 0.1 10. 10, 0.8 10.89 101,  €5.26 MJv  C5.172 MW
10/30/95 As  FISH ng/al 0.1 10. 10, 0.24 11.09 108. €5.26 MW C5.172 KW
10/10/95 Be FISH ng/mL 0.005 1. 5. -0.1 4.59 93.8 C5.94f KW C5.213  KJW
10/10/95 8e FISH ng/ml 0.005 1. 5. 0.08 &.84 95,2 C3.94f MJW  C5.213 M
10/10/95 €d  FISH ng/aL 0.002 1. 2. 1.136 3.126 99.5  C5.94f MJW  C5.148  mMJw
10710795 €d  FISH ng/m 0.002 1. 2. 0.699 2.717 101, C5.94f MM C5.148  MJW
10/10/95 Cr  FISH ng/ml 0.0 1. 10, 3.68 13.47 97.9 C5.94f M C5.163 MM
10/10/95 Cr  FISH ng/mL 0.01 1. 10, 10.49 20.73 102.  C5.94f MJV  C5.163 M
10/10/95 Cu  FISH ng/mi. 0.05 1. 50. 15.8 67.1 94.6 C3.94f MJW  C5.145 MW
10/10/95 Cu FISH ng/mL 0.05 1. 50. 28.9 77.3 96.8 [5.94f MJW C5.145 M
16/10/95 Hg FISK ng/mL 0.1 0.  10. 1.51 10.53 90.2 C5.94f MJW  C5.157 MW
10/10/95 Mg  FISK ng/m 0.1 10, 10. 1.1 10.19 90.9 C5.94f MJW  C5.157 MW
10/10/95 Wi FISH ng/m. 0.01 1. 10. 1.1 10.4 $3.0 C5.94f MIW  C5.164 MuwW
10710/95 Ni  FISH ng/mL 0.01 1. 0. 1.1 10.5 94.0  C5.94f RV C5.164 MW
10710795 Pb  FISH ng/ml. 0.02 1. 20, 1.65 21.37 98.6 C5.9%4f MW C5.149  MJu
10710795 Pb  FISH ng/mL 0.02 1. 20, 2.29 22.47 101, C5.94f KJW  C5.149  MJw
10/10/95 Sb  FISH ng/mL 0.02 i. 20,  -0.9 17.2 90.5 C5.9%f MJW 5,192 KW
10/10/95 Sb  FISH ng/mL 0.02 1. 20. 0.2 18.3 90.5 C5.94f KJW C5.192 MJW
10/30/95 Se EISH ng/mL 0.1 10,  10. 7.42 17.83 104,  £5.26 MW C5.171 MW
10/30/95 se FISH ng/mL 0.1 0. 10, 9.02 19.54 105.  €5.26 MJW  C5.171 MW
10/10/95 Sr FISH ng/mL 0.005 1. 5. 5.07 10. 98.6 C5.94f MJM  C5.215 MJW
10/10/95 Sr  FISK ng/mL 0.005 1. 5. 4.49 9.75 105,  C5.94f MsW  C5.215 MJW
10710795 Sr  FISK ng/mL 0.005 1. 5. 3.7 8.13 99.2  C5.94f M C5.215 M
10/10/95 V  FISH ng/mL 0.055 1.1 50. 1.1 52.5 103, CS5.94f MJW  C5.214 MW
10/10/95 v FISK ng/m 0.055 1.1 50. 1.3 52.9 103, C5.94f RV (5.214 MW
10/10/95 2Zn  FISK gg/ml 10. 10. 1. 0.598 1.595 99.7  C5.9%f KJW C5.211 MW
10/10/95 2Zn  FISK kg/mL 10, 10. 1. 0.646 1.638 99.2  €5.94f KJW  C5.211 M

*BID = Block Initiation Date; a date mssigned to each member of a group of samples that will identify the sample

as a member of the group or "“block".

*spike Amt = the absolute microgram (rg) amount of the spike in the form listed in

colum 5 which was added to & sample.

“Effec Conc = The Spike Amt divided by the total solution volume,

“8kgd Conc

*Total Conc

' REC = percent recovery,

the measured concentration of the sample prior to spiking.
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the measured concentration of the spiked sample (spike + background).
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Table 7. Blank equivalent concentrations for procedural blank
I solutions analyzed as part of a sample group or "block".

Soln.  Solnl Soln2  Seln3  Dil. Mean® Samp.® MEAN BEC®' BEC SO PSOP Prep. 1SOP  Oper.

sIp* Ele Matrix Units Conc. Conc. Conc. vol, Conc, wgt. re/g KS/9 Init. Init.
10/30/95 As FISH ng/ml -0.15  -0.06 -0.07 100 -0.0933 0.5 -0.01867 0.00987 C5.26 JWA  C5.172 MW
10/10/95 Be FISH ng/ml -0.07 -0.03 0.02 100 -0.0257 6.5 -0.00533 0.00902 C5.94f JWA  C5.213 MW
107/10/95 €4 FISH ng/m. -0.007 -0.012 0.003 100 -0.0053 0.5 -0.00107 0.00153 C5.94f MJW C5.148 MW
10/10/95 Cr FISH ng/ml 0.5 0.73 0.55 100 0.59333 0.5 0.1187 0.0241% C5.94f MJU  C5.163 MW
10710795 €u FISH hg/ml 0.3 0.9 0.3 100 0.5 0.5 0.1 0.06928 C5.94f MJW  C5.145 MW
10710795 Hg FISH ng/ml -0.03 -0.03 c.0 100 -0.02 0.5 -0.004 0.00346 C5.94f MJW  C5.157 MJW
10/10/95 #Mi FISH ng/mL -0.1 0.5 0.6 100 0.33333 0.5 0.0667 0.07572 C5.%4f  MJW  C5.16< Miw
10710795 Pb  FISH hg/ml -0.01  -0.11 0.0 100 -0.0&4 0.5 -0.008 0.01217  C5.%4f  MJIW  C5.149 MW
10710795 Sb FISH ng/ml 0.2 -0.4 1.2 100 0.33333 0.5 0.0667 0.16166 CS5.%4f JWA  C5.192 WM
10/30/95 Se FISH ng/mL 0.05 0.04 0.01 100 0.03333 0.5 0.0057 0.00416 C5.26 JWA C5.171 KUV
10710795 Sr FISH ng/mL -0.02 -0.0% -0.01 100 -0.0133 0.5 -0.00267 0.00115 C5.9%4f JwWwA C5.215 MW
10/10/95 Sr FISH ng/ml 0.02 -0.04 -0.07 100 -D.0O3 0.5 -0.006 0.00917 C5.94f JWA  C5.215 WJW
10/10/95 ¥  FISH ng/mL 1.7 1.6 0.7 100 1.33333 0.5 0.2667 0.11015  C€5.94f JWA  £5.214 NV
10/10/95 2Zn FISH Kg/ml 6.0001 0.0 0.008 100 0.003 0.5 0.6 0.87178 C5.94f JWA  C5.211 MW

‘810 = Block Initiation Date; » date assigned to each member of a group of samples that will identify the samples
as & member of the group or “block",

"Mean Conc. = the mean solution concentration of the procedural blanks for & block, n=3.

.W- wgt. = weight used for BEC calculation (g).

“BEC = blank equivalent concentration, expressed as pg/g dry weight.
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Table 8. Limit of detection (LOD) and limit of quantitation values

for the sample groups. Units are pg/g 4dry weight.

Sample® Blenk* Prep. Dper.
BID* Ele Matrix W/t SO S0 Lco* Log' PSOP  1nit. ISOP Init. Units
10/30/95 As FISH [} 0.008718  D.0098&58 0.04 0.13 £5.26 MM C5.172 M pa/g
10/10/95 Be FISH D 0.024867 0.0090185 0.08 D.26 CS.94f MW €5.213 MW pa/g
10/10/95 €d FISH ) 0.003668 0.0015275 0.01 0.04 C5.94f MJW  C5.148  KJW  jpp/g
10/10/95 Cr FISH ) 0.041054  0.0241937 0.1 0.47 C5.94f MW  C5.163 KJW  gg/g
10/10/95 Cu FISH o 0.042106  0.059282 0.24 0.80 C5.94f MJW  C5.145  MJW  gp/g
10/10/95 - Hg FISH o 0.011109  0,0034641 p.03 0.12 C5.94f MW (5.157 MW ugrg
10/10/95 Ni FISH b £.011547 0.0757188 . 0.23 0.76 C5.94f MJW  C5.164 MIW  ug/g
10710795 Pb  FISH D 0.043076  0.0121455 0.13 0.44 CS.94f NIV C5.149 MJW  pg/g
10710795 Sb FISH D 0.0392 0.1616581 0.5 1.6 CS5.94f MJW  C5.192 MW gg/g
10/30/95 Se FISK D 0.017963  0.0041433 0.06 0.18 £5.26 NJN  C5.17%  MJW  augrg
10/10/95 Sr FISH D 0.004041  0.0011547 0.0% 0.04 C5.94f MIW  €5.215 M pg/g
10/10/95 V¥V FISH 4] D0.058825 0.1101514 0.37 1.2 C5.94f MJW €5.214 MW ug/g
10/10/95 2n FISH D 0.420497 0.B717798 2.9 9.6 £5.94f MW €5.211 MW pg/g

‘BID = Block Initiation Date; a date assigned to each member of a group of samples that will identif-y the sample
as a member of the greup or "block¥,

"/D/L = wet, dry, or tiguid; D = velues expressed as dry weight.
‘Sampte SD = the standard deviation of low level sample concentrations.
“Blank $D = the standard deviation of procedural blank concentrations,
‘tOD = limit of detection calculated as:
3 1sp,? + D%
where 50, = standard deviation of the blank and SD, = standard devietion of a low level sample.

'Log = limit of quantitation calculated as 3.3 x LOD. Values between the LOD and LOQ have poorer accuracy and
thus poorer relisbility.
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Table 9. Instrumental precision and sensitivity within analytical

“runs'".

Run std." VOL°  Initial Mean® # of so* xRsp'  Char.® ISOP  Oper.
Bip* Ele Date Conc. (el) Abs/Read Read checks Mass Init.
10/30/95 As  11/13/%95 10, 500. 0.121 0.12335 LB 0.00758 6.1 ---h €5.172 MJW
10/10/95 Be D1/29/96 5. 10. 0.087 0.0814 5 0.00358 [ 2.53  £5.213 M
10/10/95 cd 10/18/95 2. 10. 0.157 0.1548 5 0.006205 1.3 0.56 C5.148 MW
10710795 Cr 12/712/95 10. 10. 0.065 0.0664 5 0.00251 1.8 6.77 C5.163 MW
10/10/95 Cu  10/23/95 50. 20. 0.15 0.1498 S 0.00045 0.3 29.33  C5.145 Muw
10/10/95 Hg 10/24/95 10. 500. o.M 0.11125 8 0.00104 0.9 --et £5.157 i
10710795 Wi 12/13/95 20, 20. D.104 0.0995 6 0.00534 5.6 16.60 £5.164 MW
10710795 Pb  10/19/95 20. 10. 0.066 0.0692 6 0.00172 2.5 13.33 C5.149 MJW
10/90/95 Sb 01/11/96 50, 10. 0.081 0.08183 & 0.00073 0.9 27.16 £5.192 MW
10/30/95 Se 11706/95 10. 500. 0.2 0.1995 10 0.00702 3.6 ---" C5.171 MJW
10710795 sr 03707/96 5. 20. 0,237 0.2385 [ 0.0051 2.1 1.86 €5.215 MW
10710795 sr 03/11/96 5. 20, 0.22 0.21933 3 0.00503 2.3 2.00 €5.215 MM
1010795 v 02714796 S0. 20. 0,15 0.1554 7 0.00321 2.1 29.33 C5.214 MiM
10710795 2Zn 01/17/96 1. - 0.312 0.3105 4 0.001 0.3 .- £5.211 MW
BID = Block Initiation Date; a date assigned to each member of a8 growp of samples that will identify the sample

as a member of the group or “block".
std. Conc. = units in ppb unless otherwise noted.
WOL (kL) = microliters of standard injected into graphite furnpace,
“Mean Read = units are absorbance, concentration, or intensity depending upon instrumentation used,
“SD = standard deviation.
' RSD = percent relative standard deviation.
‘Char. Mass = picograms of the analyte that will give 1% absorption.

"non-furnace technigue used; characteristic mass cannot be calculated.
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APPENDIX B

ORGANOCHLORINE DETERMINATIONS

NOTE: The laboratory reports also contain information from another NASB fish tissue study
{Picnic Pond). The Picnic Pond report is in preparation.
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. | CASE NARRATIVE

ABC Laboratories California Project Number 001250

There were no anomalies associated with this report.
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Lab Job
Number
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Client ID

LABORATORY

for

US.D.L

Sampled

CHRONICLE

Date

Time

Date
Recelved

Date
Prepared

Date
Analyzed

1250

9601-0056

11862

Unknown

Unknown

01/12/96

01/22/96

01/26/96
01/29/96

1250

9601-0057

11863

Unknown

Unknown

01/12/96

01/22/96

01/26/96
01/29/96

1250

9601-0058

11864

Unknown

Unknown

01/12/96

01/22/96

01/26/96

1250

9601-0059

11865

Unknown

Unknown

01/12/96

01/22/96

01/26/96

1250

9601-0060

11866

Unknown

Unknown

01/12/96

01/22/96

01/26/96
01/25/96
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9601-0061

11867

Unknown
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01/12/96

01/22/96

01/26/96
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9601-0062

11868
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Unknown

01/12/96
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bl/26/96
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9601-0063

11869
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01/12/96

01/22/96

01/26/96
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9601-0064

11870

Unknown

Unknown
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01/26/96

1250

9601-0065

11871
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Unknown
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9601-0066

11872

Unknown
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9601 -0067

11873

Unknown
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01/22/96

01/26/96
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9601-0068

11874

Unknown
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01/22/96

01/26/96

1250

9601-0069

11875

Unknown

Unknown

01/12/96

01/22/96

01/26/96

1250

9601-0070

11876

Unknown

Unknown

01/12/96

01/22/96

01/26/96

1250

9601-0071

11877

Unknown

ABC Laboratories California

Unknrown

01/12/96

01/22/96

01/26/96




LABORATORY CHRONICLE
for :
US.D.L

Sampled Sample Date Date Date
Lab ID Client ID Date Time Matrix Recelved Prepared Analyzed

—

9601-0072 11878 Unknown Unknown Fish 01/12/96 01/22/96 01/26/96

9601-0073 11879 Unknown Unknown Fish 01/12/96 01/22/96 01/26/%6

9601-0074 11880 Unknown Unknown Fish 01/12/96 01/22/96 01/26/96

9601-0075 11881 Unknown Unknown Fish 01/12/96 01/22/96 01/26/96

9601-0076 11882 Unknown Unknown Fish 01/12/96 01/22/96 01/26/96

ABC Laboratories California
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ABC Laboratories California.

Pesticide Analysis Data
Client Sample .ID. : 11862 Date Analyzed 29-Feb-96
ABC Sample I.D.:  1250-9601-0056 (5x) ' Method No.: 8080
Matrix : Fish Analyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
Gamma-BHC ND 10
Beta-BHC ND 10
Heptachlor ND 10
Delta-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
Gamma-Chlordane 53 .50 ok
Alpha-Chlordane 300 50 ok
Endosulfan I ND 10
4.4'-DDE 130 50 ok
Dieldrie 120 100
Endrin ND 20
4,4’-DDD 120 100 ok
Endosulfan II ND 20
4 4'.DDT 290 100 ok
Endrip aldehyde ND 20
Endosulfan sulfate ND 20
Methoxychlor ND 100
Erdrin ketone ND 20

Surrogate Compounds Recovery
Tetrachloro-m-xylene 810 %

All resulis are based on a total solid of 100 %.
QL = Sample specific quantitation limit.
Qualifiers : (I} Indicates an estimated value. (D} Indicates surrogates have been diluted out of detection range.

(B) Indicates compound found in blank. (ND) Indicates compound not detected.
* Indicates that the quantitation of this compound on the secondary column dffers by more than a factor of two
relative to the primary column.
Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

Approved by : A
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PCB Reporting Form

Sample Number : 1250-9601-0056

Sample ID : 11862

" "Date Analyzed :  26-Jan-96

Daa File GCA%324.D Method :
Analyst :
6  Marix:  Fish |

Amount QL %RSD

Compound (mg/Kg) {{mg/Kg) | (5 Peaks)
Toxaphene ND 0.20 NA
Chlordane ND 0.20 NA
Arochlor 1016 ND 0.20 NA
Arochlor 1221 ND 0.20 NA
Arochlor 1232 ND 0.20 NA
Arochlor 1242 ND 0.20 NA
lArochlor 1248 ND 0.20 NA
Arochlor 1254 ND 0.20 NA
Arochlor 1260 ND 0.20 NA
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ABC Laboratories California.

. Pesticide Analysis Data
Client Sample .ID. : 11863 Date Analyzed 29-Feb-96
ABC Sample I.D. : 1250-9601-0057 (5x) =~ ™~ ; o T Method No7 : 8080
Matrix : Fish Analyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
Gamma-BHC ND 10
Beta-BHC ND 10
Heptachlor ND i0
Delta-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
Gamma-Chlordane 16 10 ok
Alpha-Chlordane 110 50 ok
Enqosulfan I ND 10
4 4'-DDE 86 50 ok
Dieldrin 52 20 ok
Endrin ND 20
4.4'-DDD 69 20 ok
Endosulfan II ND 20
4 4'-DDT 120 20 ok
. Endrin aldehyde ND 20
Endosulfan sulfate ND 20
Methoxychlor ND 100
Endrin ketone ND 20
Surrogate Compounds " Recovery
Tetrachloro-m-xylene 842 %
All results are based on a total solid of 100 %.
QL = Sample specific quantitation limit.
Qualifiers : (7)) Indicates an estimated value. (D) Indicates surrogates have been diluted out of detection range.

(B) Indicates compound found in blank. (ND) Indicates compound not detected.
* Indicates that the quantitation of this compound on the secondary column dffers by more than a factor of two
relative to the primary column.

. Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

Approved by : /%/ /
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PCB Reporting Form

. Sample Number :  1250-9601-0057 Data File GCA9325.D Method : 8080
Sample ID : 11863 Analyst : BAM
Date Analyzed :  26-Jan-96 © Mawix: _ Fsh

Amount QL %RSD
Compound (mg/Kg) |(mg/Kg) | (5 Peaks)
Toxaphene ND 0.20 NA
Chlordane ND | 0.0 NA
Arochlor 1016 ND 0.20 NA
JArochlor 1221 ND 0.20 NA
Arochlor 1232 ND 0.20 NA
Arochlor 1242 ND 0.20 NA
. Arochlor 1248 ND 0.20 NA
Arochlor 1254 ND 0.20 NA -
lAtochlor 1260 ND 0.20 NA
Approved by :
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ABC Laborateries California.

. Pesticide Analysis Data
Client Sample .ID. : 11864 Date Analyzed 26-Jan-96
ABC Sample L.D. :~ ~1250-9601-0058 - - ~- 7 ~~—-Method No..: - 8080
Matrix : Fish Analyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
Gamma-BHC ND 10
Beta-BHC ND 10
Heptachlor ND 10
Delta-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
Gamma-Chlordane 12 10 ok
Alpha-Chlordane 88 1Q ok
Endosulfan I ND 10
4,4-DDE 60 10 ok
Dieldrin 39 20 ok
Endrin ND 20
4,4'-DDD 43 20 ok
Endosulfan II ND 20
44-DDT 120 20 ok
. Endrin aldehyde ND 20
Endosulfan sulfate ND 20
Methoxychlor ND 100
Endrin ketone ND 20
Surrogate Compounds Recovery
Tetrachloro-m-xylene 89.7 %
All results are based on a total solid of 100 %.
QL = Sample specific quantitation limit.
Qualifiers : (I) Indicates an estimated value. (D) Indicates surrogates have been diluted out of detection range.

(B} Indicates compound found in blank. (ND) Indicates compound not detected,
* Indicates that the quantitation of this compound on the secondary column dffers by more than a factor of two
relative to the primary columsn.
. Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

Approved by :
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PCB Reporting Form

Sample Number :

1250-9601-0058

Sample ID : 11864

26-Jan-96

_”i)atc- Analyzed :

16

BAM

Data File GCA9326.D Method :
Amnalyst :
 Maix: _ Fsh

Amount QL %RSD

Compound (mg/Kg) {(mg/Kg) { (5 Peaks)
Toxaphene ND 0.20 NA
Chlordane ND 0.20 NA
jArochlor 1016 ND 0.20 NA
Arochlor 1221 ND 0.20 NA
Arochior 1232 ND 0.20 NA
Arochior 1242 ND 0.20 NA
{Arochlor 1248 ND 0.20 NA
Arochlor 1254 ND 0.20 NA
Arochlor 1260 ND 0.20 NA

Approved by :

8080




ABC Laboratories California.

. Pesticide Analysis Data
Clieat Sample .ID. : 11865 Date Analyzed 26-Jan-96
ABC Sample 1.D.: 7 1250-9601-0059 o Method No.: ~ 8080
Matrix : Fish Analyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
(Gamma-BHC ND 10
Beta-BHC#* ND 10
Heptachlor ND 10
Pelia-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
Gamma-Chlordane ND 10
Alpha-Chlordane 31 10 ok
Endosulfan I ND 10
4,4'-DDE 88 10 ok
Dieldrin ND 20
Endrin ND 20
4,4-DDD 39 20 ok
Endosulfan 11 ND 20
4.4-DDT 64 20 ok
. Endrin aldehyde ND 20
Endosulfan sulfate ND 20
Methoxychlor ND 100
Endrin ketone ND 20
Surrogate Compounds Recovery
Tetrachloro-m-xylene No%
All results are based on a total solid of 100 %.
QL = Sample specific guantitation limit.
Qualifiers : () Indicates an estimated value. (D) Indicates surrogates have been diluted out of detection range.

(B) Indicates compound found in blank. (ND} Indicates compound not detected.
* Indicates that the quantitation of this compound on the sccondary column dffers by more than a factor of two
relative to the primary column.

. Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

Approved by : % % .
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PCB Reporting Form

Sample Number : 1250-9601-0059 Data File GCA9327.D Method :
Sample ID : 11865 Analyst :
Date Analyzed:  26-Jan-9%6  Matix:  Fish
Amount QL %RSD
Compound (mg/Kg) |(mg/Kg) | (5 Peaks)
Toxaphene ND 0.20 NA
Chlordane ND 0.20 NA
Arochlor 1016 ND 0.20 NA
jArochlor 1221 ND 0.20 NA
Atochlor 1232 ND 0.20 NA
Arochlor 1242 ND 0.20 NA
iArochlor 1248 ND 0.20 NA
Arochlor 1254 ND 0.20 NA
. |Arochlor 1260 ND 0.20 NA

Approved by :
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ABC Laboratories California.

. Pesticide Analysis Data
Client Sample .ID. : 11866 Date Analyzed 29-Feb-96
) ABC Sample IL.D.';" 7 1250-9601-0060 (5x) "~ 77 777 Method No.: 7 8080
Matrix : Fish Analyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
Gamma-BHC ND 10
Beta-BHC ND 10
Heptachlor ND 10
Delta-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
Gamma-Chlordane ND 10
Alpha-Chlordane 34 10 ok
Endosulfan 1 ND 10
4,4-DDE 96 50 ok
Dieldrin 20 20 ok
Endrin ND 20
4,4’-DDD 46 20 ok
Endosulfan II ND 20
4,4-DDT 78 20 ok
. Endrin aldehyde ND 20
Endosulfan sulfate ND 20
Methoxychlor ND 100
Endrin ketone ND 20
Surrogate Compounds Recovery
Tetrachloro-m-xylene 99.7 %
All results are based on a ol solid of 100 %.
L = Sample specific quantitation limit.
Qualifiers :  (J) Indicates an estimated value. (D) Indicates surrogates have been diluted out of detection range.

(B) Indicates compound found in blank. (ND) Indicates compound not detected.
* Indicates that the quantitation of this compound on the secondary column dffers by more than a factor of two
relative to the primary column.

. Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

Approved by : ﬁ %%
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PCB Reporting Form

Sample Number : 1250-9601-0060

Sample ID : 11866

Date Analyzed : 26;jan-9é -

Approved by :

20

Data File GCA9328.D Method - 8080

Analyst : BAM

© Marix:  Fish -
Amount QL %RSD
Compound (mg/Kg) |(mg/Kg) | (5 Peaks)
Toxaphene ND 0.20 NA
KChlordane ND 0.20 NA
Arochlor 1016 ND 0.20 NA
Arochlor 1221 ND 0.20 NA
iArochlor 1232 ND 0.20 NA
Arochior 1242 ND 0.20 NA
Arochlor 1248 ND 0.20 NA
Arochlor 1254 ND 0.20 NA
lArochlor 1260 ND 0.20 NA
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ABC Laboratories California.

. Pesticide Analysis Data
Client Sample .ID. : 11867 Date Analyzed 26-Jan-96
" ABC Sample 1.D. : 1250-9601-0061 oo ' * Method No. - ﬂ -
Matrix ; Fish Analyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
{samma-BHC ND 10
Beta-BHC ND 10
Heptachlor ND 10
Delta-BHC ND 10
Aldrin ND - 10
Heptachlor epoxide ND 10
Gamma-Chlordane ND 10
Alpha-Chlordane 30 10 ok
Endosulfan I ND 10
4,4’-DDE 88 10 ok
Dieldrin ND 20
Endrin ND 20
4,4-DDD 39 20 ok
Endosulfan II ND 20
4.4'-DDT 57 20 ok
. Endrin aldehyde ND 20
Endosulfan sulfate ND 20
Methoxychlor ND 100
Endrin ketone ND 20 .
Surrogate Compounds Recovery
Tetrachloro-m-xylene 86.6 %
All results are based on a total solid of 100 % .
QL = Sample specific quantitation limit.
Qualifiers : {J) Indicates an estimated value, (D) Indicates surrogates have been diluted out of detection range.

(B) Indicates compound found in blank. (ND) Indicates compound not detected.
* Indicates that the quantitation of this compound on the secondary column dffers by more than a factor of two
relative to the primary column.

. Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

Approved by : % %
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PCB Reporting Form

Sample Number : 1250-9601-0061 Data File GCA9331.D Method :
Sample ID : 11867 Analyst :
"Date Analyzed :  26-Jan-96 =~ Matix:  Fish
Amount QL %RSD
Compound {(mg/Kg) |{mg/Kg) | (5 Peaks)
-

Toxaphene ND 0.20 NA

Chlordane ND 0.20 NA

Arochlor 1016 ND 0.20 NA

Arochlor 1221 ND 0.20 NA

Arochlor 1232 ND .20 NA

[Arochior 1242 ND 0.20 NA

[Arochlor 1248 ND 0.20 NA

[Arochlor 1254 ND 0.20 . NA

Arochlor 1260 ND 0.20 NA

Approved by :
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ABC Laboratories California.

Pesticide Analysis Data
Client Sample .ID. : 11868 Date Analyzed 26-Jan-96
ABC Sample I.D. : 1250-9601-0062 ) Method No. : 8080
Matrix : Fish Analyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
Gamma-BHC ND 10
Beta-BHC ND 10
Heptachlor ND 10
Delta-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
{Gamma-Chlordane ND 10
Alpha-Chlordane ND 10
Endosulfan 1 ND 10
4,4’-DDE 29 10 ok
Dieldrin ND 20
Endrin ND 20
4,4’-DDD 35 20 ok
Endosulfan I ND 20
4,4’-DDT ND 20
Endrin aldehyde ND 20
Endosulfan sulfate ND 20
Methoxychlor ND 100
Endrin ketone ND 20

Surrogate Compounds Recovery
Tetrachloro-m-xylene 83.8 %

All results are based on a tota! solid of 100 %.
QL = Sample specific quantitation limit.
Qualifiers ; (I) Indicates an estimated value, (D) Indicates surrogates have been dituted out of detection range.

(B) Indicates compound found in blank. (NDj} Indicates compound not detected.
* Indicates that the quantitaiion of this compound on the secondary column dffers by more than a factor of two
relative to the primary column.
Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

Approved by :




PCB Reporting Form

Sample Number : 1250-9601-0062 Data File GCA9332.D Method : 8080
Sample ID : 11868 Analyst : BAM
Date Analyzed :  26-Jan-96 ~ Marix: __ Fish S .
Amount QL %RSD
Compound (mg/Kg) |{mg/Kg} | (5 Peaks)
Toxaphene ND 0.20 NA
Chlordane ND 0.20 NA
Arochlor 1016 ND 020 | NA
1 Arochlor 1221 ND 0.20 NA
; Arochlor 1232 ND 0.20 NA
Arochlor 1242 ND 0.20 NA
[Arochlor 1248 ND 0.20 NA
Arochlor 1254 ND 0.20 NA
Arochlor 1260 ND 0.20 NA
Approved by : f
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ABC Laboratories California.

[ ) Pesticide Analysis Data
Client Sample ID.: 11869 Date Analyzed 26-Jan-96
ABC Sample I.D. : ~ 1250-96010063 -~~~ - - Method No.: 8080 -
Matrix : Fish Analyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
3amma-BHC ND 10
Beta-BHC ND 10
Heptachlor ND 10
Delta-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
Gamma-Chlordane ND 10
Alpha-Chlordane ND 10.
Endosulfan I ND 10
4,4°-DDE 55 10 ok
Dieldrin ND 20
Endrin ND 20
4,4'-DDD 63 20 ok
Endosulfan II : ND 20
4,4’-DDT 29 20 ok
. Endrin aldehyde ND 20
Endosulfan sulfate ND 20
Methoxychlor ND 100
Endrin ketone ND 20
Surrogate Compounds . Recovery
Tetrachloro-m-xylene 96.1 %
All results are based on a total solid of 100 %.
QL = Sample specific quantitation limit.
Qualifiers : () Indicates an estimated value. (D} Indicates surrogates have been diluted out of detection range.

(B) Indicates compound found in blank. (ND) Indicates compound not detected.
* Indicates that the quantitation of this compound on the secondary column dffers by more than a factor of two
relative to the primary column.

. Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

Approved by :




PCB Reporting Form

Sample Number : 1250-9601-0063

Sample ID : 11869

" Date Analyzed :  26-Jan-96

Data File GCA9333.D Method :
Ana]yst.:
© Mauix: __Fish S

Amount QL %RSD

Compound (mg/Kg) |(mg/Kg) | (5 Peaks)
[Toxaphene ND 0.20 NA
Chlordane I:JD 0.20 NA
Arochlor 1016 ND 0.20 NA
Arochlor 1221 ND 0.20 NA
Arochlor 1232 ND 0.20 NA
[Arochlor 12;42 ND 0.20 NA
Arochlor 1248 ND 0.20 NA
[Arochlor 1254 ND 0.20 NA
Arochlor 1260 ND 0.20 NA

Approved by :
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ABC Laboratories California.

. Pesticide Analysis Data
Client Sample .ID. : 11870 Date Analyzed 26-Jan-96
" ABC Sample I.D. : """ 125096010064~ =~ "7 7 Method No.: =~ B0BO ~
Matrix : Fish Analyst : . BAM
Compound uglKg QL Confirmation
Alpha-BHC ND 10
Gamma-BHC ND 10
Beta-BHC ND 10
Heptachlor ND 10
Delta-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
Gamma-Chlordane ND 10
Alpha-Chlordane ND 10
Endosulfan I ND 10
4 4'-DDE 34 10 ok
Dieldrin ND 20
Endrin ND 20
4.4-DDD 39 20 ok
Endosulfan II ND 20
4.4’-DDT ND 20
Endrn aldehyde ND 20
. Endosulfan sulfate ND 20
Methoxychlor ND 100
Endrin ketone ND 20
Surrogate Compounds Recovery
Tetrachloro-m-xylene 958 %
Al] results are based on a total solid of 100 %.
QL = Sample specific quanttation limit.
Qualifiers :  (J) Indicaies an estimated value. (D) Indicates surrogates have been diluted out of detecton range.

(B) Indicates compound found in blank. (ND) Indicates compound not detected.
* Indicates that the quantitation ef this compound on the secondary column dffers by more than a factor of two
relative to the primary column,
Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

Approved by :
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PCB Reporting Form

Sample Number :  1250-9601-0064

Data File GCA9334.D Method : 8080

Sample ID : 11870

Analyst : BAM

" Date Analyzed :  26-Jan-96

Matrix : Fish

Amount QL %RSD
Compound (mg/Kg) |(mg/Kg) | (5 Peaks)
Toxaphene ND 0.20 NA
Chlordane ND 0.20 NA
[Arochlor 1016 ND 0.20 NA
Arochlor 1221 ND 0.20 NA
Arochlor 1232 ND 0.20 NA
Atochlor 1242 ND 0.20 NA
Arochlor 1248 ND 0.20 NA
Arochlor 1254 ND 0.20 NA
Arochlor 1260 ND 0.20 NA

Approved by :

28




ABC Laboratories California.

Client Sample .ID. :

ABC Sample L.D. :

Matrix : Fish

11871

Pesticide Analysis Data

Date Analyzed 26-Jan-96

1250-9601-0065"

Method No. : 8030

Analyst : BAM

Compound ug/Kg QL Confirmation
Alpha-BHC ND 10

Gamma-BHC ND 10

Beta-BHT ND 10

Heptachlor ND 10

Deha-BHC ND 10

Aldrin ND 10

Heptachlor epoxide ND 10
Gamma-Chiordane ND 10
Alpha-Chlordane ND 10

Endosulfan I ND 10

4.4'-DDE 59 10 ok
Dieldrin ND 20

Endrin ND 20

4,4'-DDD 54 20 ok
Endosulfan II ND 20

4,4’-DDT 27 20 ok
Endrin aldehyde ND 20

Endosulfan sulfate ND 20

Methoxychlor ND 100

Endrin ketone ND 20

Surrogate Compounds

Recovery

Tetrachloro-m-xylene

All results are based on a total solid of 100
QL = Sample specific quantitation limit.
Qualifiers : (J) Indicates an estimated value.

(B} Indicates compound found in blank,

984 %

%.

(D) Indicates surrogates have been diluted out of detection range.
{ND} Indicates compound not detected.

* Indicates that the quantitation of this compound on the secondary colurnn dffers by more than a factor of two -

relative to the primary column.
Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

Approved by :




PCB Reporting Form
Sample Number : 1250-9601-0065 Data File GCA9335.D Method : BO8O

Sample ID : 11871 Analyst : BAM

Date Analyzed :  26-Jan-96 Matrix :  Fish

Amoumt QL %RSD

Compound (mg/Kg) {(mg/Kg) { (5 Peaks)
Toxaphene ND 0.20 NA
Chlordane ND 0.20 NA
tArochlor 1016 ND 0.20 NA
Arochlor 1221 ND 0.20 NA
Arochlor 1232 ND 0.20 NA
Arochlor 1242 ND 0.20 NA
Atochlor 1248 ND 0.20 NA
lArochlor 1254 ND 0.20 NA
. Arochlor 1260 ND 0.20 NA

Approved by :

30




ABC Laboratories California.

Pesticide Analysis Data
Client Sample .ID. : 11872 Date Analyzed 26-Jan-96
ABC Sample I.D. ©  1250-9601-0066 Method No. :- - 8080 - -
Matrix : Fish Amnalyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
Gamma-BHC ND 10
Beta-BHC ND 10
Heptachlor ND 10
Delia-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
Gamma-Chlordane ND 10
Alpha-Chlordane ND 10
Endosulfan | ND 10
4 4’-DDE 37 10 ok
Dieldrin ND 20
Endrin ND 20
4.4’-DDD 44 20 ok
Endosulfan Il ND 20
4,4’-DDT 24 20 ok
Endrin aldehyde ND 20
Endosulfan sulfate ND 20
Methoxychlor ND 100
Endrin ketone ND 20

Surrogate Compounds Recovery
Tetrachloro-m-xylene 104.9 %

All results are based on a total solid of 100 %.

QL = Sample specific quantitation limit.
Qualifiers ; (7)) Indicates an estimated value.
(B) Indicates compound found in blank. (ND) Indicates compound not detected.
* Indicates that the quantitation of this compound on the secondary column dffers by more than a factor of wo
relative to the primary column.
Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

(D} Indicates surrogates have been diluted out of detection range.

Approved by :
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PCB Reporting Form

Sample Number : 1250-9601-0066

Sample ID : 11872

Date Analyzcd .

Data File GCA9338.D Method :

Analyst :
26-Jan-96  Matix:  Fish -
Amount QL %RSD

KCompound (mg/Kg} |(mg/Kg) | (5 Peaks)
Toxaphene ND 0.20 NA
Chlordane ND 0.20 NA
Arochlor 1016 ND 0.20 NA
Arochlor 1221 ND 0.20 NA
|Arochlor 1232 ND 0.20 - NA
Arochlor 1242 ND 0.20 NA
[Arochlor 1248 ND 0.20 NA
Arochlor 1254 ND 0.20 NA
Arochlor 1260 ND 0.20 NA

Approved by :

32
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ABC Laboratories California.

Pesticide Analysis Data
Client Sample .ID. : 11873 Date Analyzed 26-Jan-96
ABC Sample I.D. :  1250-9601-0067 “Method No. :- -~ -~ 8080- -
Matrix : Fish Analyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
Gamma-BHC ND 10
Beta-BHC ND 10
Heptachlor ND 10
Delta-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
Gamma-Chlordane ND 10
Alpha-Chlordane ND 10
Endosulfan | ND 10
4,4'-DDE 52 10 ok
Dieldrin ND 20
Endrin ND 20
4,4-DDD 64 20 ok
Endosulfan 11 ND 20
4,4'-DDT 52 20 ok
Endrin aldehyde ND 20
Endosulfan sulfate ND 20
Methoxychlor ND 100
Endrin ketone ND 20

Surrogate Compounds Recovery
Tetrachloro-m-xylene 107.3 %

All results are based on a total solid of 100 %.

QL = Sample specific quantitation limit.
Qualifiers : (J) Indicates an estimated value.

(B} Indicates compound found in blank.

(D) Indicates surrogates have been diluted out of detecton range.
(D) Indicates compound not detected.

* Indicates that the quantitation of this compound on the secondary column dffers by more than a factor of two

relative to the primary column.
Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

Approved by :

33



PCB Reporting Form

Sample Number : 1250-9601-0067 Data File GCA9339.D Method :
Sample ID: 11873 Analyst :
Date Analyzed :  26-Jan-96  Mawix:  Fish o
Amount QL %RSD
Compound (mg/Kg) |[{(mg/Kg) | (5 Peaks)
-l
Toxaphene ND 0.20 NA
IChlordane ND 0.20 NA
tArochlor 1016 ND 0.20 NA
Arochlor 1221 ND 0.20 NA
[ Arochlor 1232 ND 0.20 NA
LArochlor 1242 ND 0.20 NA
tArochlor 1248 ND 0.20 NA
lArochlor 1254 ND 0.20° NA
|Arochlor 1260 ND 0.20 NA
Approved by : 4
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ABC Laboratories California.

Pesticide Analysis Data
Client Sample .ID. : 11874 Date Analyzed 26-Jan-96
ABC Sample I.D. :  1250-9601-0068" Method No. : - 8080
Matrix : Fish Analyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
Gamma-BHC ND 10
Beta-BHC ND 10
Heptachlor ND 10
Delta-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
Gamma-Chlordane ND 10
Alpha-Chlordane ND 10.
Endosulfan I ND 10
4,4'-DDE 37 10 ok
Dieldrin ND 20
Endrin ND 20
4,4’-DDD 46 20 ok
Endosulfan I1 ND 20
4,4-DDT 32 20 ok
Endrin aldehyde ND 20
Endosulfan sulfate ND 20
Methoxychlor ND 100
Endrin ketone ND 20

Surrogate Compounds Recovery
Tetrachloro-m-xylene 96.7 %

All results are based on a total solid of 100 %.

QL = Sample specific quantitation limit.
Qualifiers : () Indicates an estimated value,

(B) Indicates compound found in blank.

(D) Indicates surrogates have been diluted out of detection range.
(ND) Indicates compound not detected.

* Indicates that the quantitation of this compound on the secondary column dffers by more than a factor of rwo
relative to the primary column,
Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate {DBC).

Approved by : ,

39




Sample Number :

Sample ID : 11874

PCB Reporting Form
1250-9601-0068 Data File GCA9340.D Method :
Analyst :
. 26Jan-96  Marix:  Fish R

Amount QL %RSD

Compound (mg/Kg) |(mg/Kg} | (5 Peaks)

Toxaphene ND ¢.20 NA

Chlordane ND 0.20 NA

Arochlor 1016 ND 0.20 NA

Arochlor 1221 ND 0.20 NA

[Arochlor 1232 ND 0.20 NA

[Arochlor 1242 ND 0.20 NA

IArochlor 1248 ND 0.20 NA

[Arochlor 1254 ND 0.20 NA

iArochlor 1260 ND 0.20 NA

Approved by :

8080
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ABRC Laboratories California.

. Pesticide Analysis Data -
Client Sample .ID. : 11875 Date Analyzed 26-Jan-96
ABC Sample L.D. : 1250-9601-0069 © 7 Method No.: 8080 -
Matrix : Fish Analyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
Gamma-BHC ND 10
Beta-BHC ND 10
Heptachlor ND 10
Delta-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
Gamma-Chiordane ND 10
Alpha-Chlordane ND 10.
Eandosulfan 1 ND 10
4,4".DDE 16 10 ok
Dieldrin ND 20
Endrin ND 20
4,4'-DDD 26 20 ok
Endosulfan I ND 20
4,4'-DDT ND 20
Endrin aldehyde ND 20

. Endosulfan sulfate ND 20
Methoxychler ND 100
Endrin ketone ND 20

Surrogate Compounds . Recovery
Tetrachloro-m-xylene 817 %

All results are based on a total solid of 100 %
QL = Sample specific quantitation limit.
Qualifiers : () Indicates an estimated value, (D} Indicates surrogates have been diluted our of detection range.

(B) Indicates compound found in blank. (ND}) Indicates compound not detected.
* Indicates that the quantitation of this compound on the secondary column dffers by more than a factor of wo
relative to the primary column.
Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

. Approved by : %'Z %
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PCB Reporting Form

Sample Number : 1250-9601-0069

Data File GCA9341.D

Date Analyzcd .

Method : 8080

Analyst : BAM

Matrix:  Fish

Amount QL %RSD
Compound (mg/Kg) [(mg/Kg) | (5 Peaks)
Toxaphene ND 0.20 NA
Chlordane I~3D 0.20 NA
iArochlor 1016 ND 0.20 NA
[Arochlor 1221 ND 0.20 NA
Arochlor 1232 ND 0.20 NA
Fkrochlor 1242 ND 0.20 ﬁA
Arochlor 1248 ND 0.20 NA
Arochlor 1254 ND 0.20 NA
Arochlor 1260 ND 0.20 NA

Approved by : _ /%//‘/’ %
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ABC Laboratories California.

. Pesticide Analysis Data
Client Sample .ID. : 11876 Date Analyzed 26-Jan-96
ABC Sample I.D. : 1250-9601-0070 "7 Method No.:-- -~ 8080 -
Matrix : Fish Analyst ; BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
Samma-BHC ND 10
Beta-BHC ND 10
Heptachlor ND 10
Delta-BHC : ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
Famma-Chlordane ND 10
Alpha-Chlordane ND 10
Endosulfan | ND 10
4,4’-DDE 17 10 ok
Dieldrin . ND 20
Endrin . ND 20
4,4'-DDD 26 20 ok
Endosulfan II ND 20
4,4-DDT ND 20
Endrin aldehyde ND 20
. Endosulfan sulfate ND 20
Methoxychlor ND 100
Endrin ketone ND 20
Surrogate Compounds Recovery
Tetrachloro-m-xylene 95.1 %
All results are based on a total solid of 100 %.
QL = Sample spzcific quantiation limit.
Qualifiers : (]} Indicates an estimated value. (D) Indicates surrogates have been diluted out of detection range.

(B} Indicates compound found in blank. (ND) Indicates compound not detected.
* Indicates that the quantitation of this compound on the secondary column dffers by mere than a factor of two
relative to the primary column.
Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

Approved by :
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PCB Reporting Form

Sample Number : 1250-9601-0070 Data File GCA9342.D Method :
Sample ID : 11876 Analyst :
. Date Analyzed :  26-Jan-96  Mamix:  Fish | )

Amount QL %RSD
Compound (mg/Kg) |(mpg/Kg) | (5 Peaks)
Toxaphene ND 0.20 NA
K hlordane ND 0.20 NA
[Arochlor 1016 ND 0.20 NA
Arochlor 1221 ND 0.20 NA
Arochlor 1232_ ND 0.20 NA
Arochlor 1242 ND 0.20 NA
Arochlor 1248 ND 0.20 NA
Atochlor 1254 ND 0.20 NA
IArochlor 1260 ND 0.20 NA

Approved by :
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ABC Laboratories California.

. Pesticide Analysis Data
Clicnt‘S;implc Do 11877 Date Analyzed 25-Jan-96
ABC Sample 1.D. : 1250-9601-0071 - - Method No: : __8%_(1_
Matrix : Fish Analyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
Gamma-BHC ND 10
Beta-BHC ND 10
Heptachlor ND 10
Delta-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
Gamma-Chlordane ND 10
Alpha-Chlordane ND 10.
Endosulfan 1 ND 10
4,4-DDE 23 10 ok
Dieldrin ' ND 20
Endrin ND 20
4,4’-DDD 39 20 ok
Endosulfan I1 ND 20
4,4-DDT ND 20
. Endrin aldehyde ND 20
Endosulfan sulfate ND 20
Methoxychlor ND 100
Endrin ketone ND 20
Surrogate Compounds - Recovery
Tetrachloro-m-xylene 1171 %
All resulis are based on a total solid of 100 %.
QL = Sample specific quantitation limit.
Qualifiers :  (I) Indicates an estimated value. (D} Indicates surrogates have been diluted out of detection range.

(B) Indicates compound found in blank. (ND) Indicates compound nat detected.
* Indicates that the quantitation of this compound on the secondary column dffers by more than a factor of two
relative to the primary column.
Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

Approved by :
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PCB Reporting Form

Sample Number : 1250-9601-0071 Data File GCA9319.D Method : 8080
Sample ID : 11877 Analyst : BAM
Date Analyzed :  25-Jan-96  Maix:  Fish N
Armnount QL %RSD

Compound {mg/Kg) |[(mg/Kg) | (5 Peaks)

Toxaphene ND 0.20 NA

Chlordane I\iD 0.20 NA

Arochlor 1016 ND 0.20 NA

Arochlor 1221 ND 0.20 NA

Arochlor 1232 ND 0.20 NA

Arochlor 1242 ND 0.20 NA

|A:ochlor 1248 ND 0.20 NA

|Arochlor 1254 ND 0.20 NA N

Arochlor 1260 ND 0.20 NA

Approved by :
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ABC Laboratories California.

. Pesticide Analysis Data
Client Sfample DL ;11878 Date Analyzed 26-Jan-96
ABC Sample 1.D. - 1250-9601-0072 SR ‘Method No. : - - B0BO
Matrix ; Fish Analyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
(Gamma-BHC ND 10
Beta-BHC ND 10
Heptachlor ND 10
Delta-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
Gamma-Chlordane ND 10
Alpha-Chlordane ND 10
Endosulfan I ND 10
4,4-DDE 22 10 ok
Dieldrin ND 20
Endrin ND 20
4,4'-DDD 35 20 ok
Endosulfan II ND 20
44'-DDT ND 20
. Endrin aldehyde ND 20
Endosulfan sulfate ND 20
Methoxychlor ND 100
Endrin ketone ND 20
Surrogate Compounds Recovery
Tetrachloro-m-xylene 1040 %
All results are based on a tota) solid of 100 .
QL = Sample specific quantitation limit.
Qualifiers : () Indicates an estimated value. (D) Indicates surmogates have been diluted out of detection range.

(B) Indicates compound found in blank. (ND} Indicates compound not detected.
* indicates that the quandiadon of this compound on the secondary column dffers by more than a factor of two
relative to the primary column.
Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

Approved by :
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PCB Reporting Form

Sample Number : 1250-9601-0072

Sample ID: 11878

Date Analyzed :  26Jan96

Data File GCA9345.D Method :

Analyst :
Iv-iatrix- : Fish i )
Amount QL %RSD

Compound (mg/Kg) |{mg/Kg) | (5 Peaks)
Toxaphens ND 0.20 NA
Chlordane ND 0.20 NA
Arochlor 1016 ND 0.20 NA
Arochlor 1221 ND 0.20 NA
Arochlor 1232 ND 0.20 NA
Arochlor 1242 ND 0.20 NA
Arochlor 1248 ND 0.20 NA
Arochlor 1254 ND 0.20 NA
|Arochlor 1260 ND 0.20 NA

Approved by :
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ABC Laboratories California.

. Pesticide Analysis Data
Client Sample .ID. : 11879 Date Analyzed  26-Jan-96
ABC Sample I.D. :  1250-9601-0073 -+ - Method No. :- 8080
Matrix : Fish Analyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
Gamma-BHC ND 10
Beta-BHC# ND 10
Heptachlor ND 10
Deita-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
(Gamma-Chlordane ND 10
Alpha-Chlordane ND 10
Endosulfan 1 ND 10
4,4'-DDE 18 10 ok
Dieldrin ND 20
Endrin ND 20
4,4’.DDD 25 20 ok
Endosulfan I1 ND 20
4,4'-DDT ND 20
. Endrin aldehyde ND 20
Endosulfan sulfate ND 20
Methoxychlor ND 160
Endrin ketone ND 20
Surrogate Compounds Recovery
Tetrachloro-m-xylene 1287 %
All resulis are based on a 1otal solid of 100 %o.
QL = Sample specific quantitation limit.
Qualifiers : (I} Indicates an estimated value. (D) Indicates surrogates have been diluted out of detection range.

(B) Indicates compound found in blank. (ND) Indicates compound not detected.
* Indicates that the quantitation of this compound on the secondary column dffers by more than a factor of two
relative to the primary column.
. Note : Secondary surrogate {TCX) reported due to matrix interference of primary surrogate (DBC).

Approved by : A




PCB Reporting Form

Sample Number : 1250-9601-0073

Sample ID :

Date Analyzed :  26-Jan-96

oy

Data File GCA9346.D Method :
Analyst :
Matrix:  Fish '

Amount QL %RSD

Compound (mg/Kg) {(mg/Kg) | (5 Peaks)
Toxaphene ND 0.20 NA
KChlordane ND 0.20 NA
Arochlor 1016 ND 0.20 NA
Arochlor 1221 ND 0.20 NA
Arochior 1232 ND 0.20 NA
Arochlor 1242 ND 0.20 NA
[Atochlor 1248 ND 0.20 NA
[Arochior 1254 ND 0.20 NA
- (Arochlor 1260 ND 0.20 NA

Approved by : P




ABC Laboratories California.

Client Sample .ID. :

ABC Sample 1.D. :

Matrix : Fish

11880

Pesticide Analysis Data

Date Analyzed 26-Jan-96

1250-9601-0074

Method No. : 8080

Analyst : BAM

Compound ug/Kg QL Confirmation
Alpha-BHC ND 10

Gamma-BHC ND 10

Beta-BHC ND 10

Heptachlor ND 10

Delta-BHC ND 10

Aldrin ND 10

Heptachlor epoxide ND 10
Gamma-Chlordane ND 10
Alpha-Chlordane ND 10.

Endosulfan 1 ND 10

4,4°-DDE 26 10 ok
Pieldrin ND 20

Endrin ND 20

4,4'-DDD 35 20 ok
Endosutfan II ND 20

4,4-DDT ND 20

Endrin aldehyde ND 20

Endosulfan sulfate ND 20

Methoxychlor ND 100

Endrin ketone ND 20

Surrogate Compounds

Recovery

Tetrachloro-m-xylene

All results are based on a total solid of 100

QL = Sample specific quantitation limit.
Qualifiers 1 (J) Indicates an estimated value.
(B) Indicates compound found in blank. (ND) Indicates compound not detected.
* Indicates that the quantitation of this compound on the secondary column dffers by more than a factor of two
relative to the primary column,
Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

1174 %

%.

(D) Indicates surrogates have been diluted out of detection range.

Approved by :
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PCB Reporting Form

Sample Number : 1250-9601-0074 Data File GCA9347.D Method : 8080
Sample ID : 11880 Analyst : BAM
Date Analyzed :  26-Ja0-96 ~ Mawix:  Fish 2
Amount QL %RSD
Compound (mg/Kg) |(mg/Kg) | (5 Peaks)
Toxaphene ND 0.20 NA
Chlordane ND 0.20 NA
tArochlor 1016 ND 0.20 NA
Arochlor 1221 ND 0.20 NA
Arochlor 1232 ND (.20 NA
lArochlor 1242 ND 0.20 NA
IAtochior 1248 ND 0.20 NA
Arochlor 1254 ND 0.20 NA
Arochlor 1260 ND 0.20 NA
Approved by : .

48




ABC Laboratories California.

Pesticide Analysis Data
Client Sample .ID. : 11881 Date Analyzed 26-Jan-96
ABC Sample L.D. ; 1250-9601-0075 Method No. : __M_
Matrix : Fish Analyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
Gamma-BHC ND 10
Beta-BHC ND i0
Heptachlor ND 10
Delta-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND - 10
Gamma-Chlordane ND 10
Alpha-Chlordane ND 10
Endosulfan I ND 10
4,4-DDE 27 10 ok
Dieldrin ND 20
Endrin ND 20
4,4’-DDD 40 20 ok
Endosulfan i1 ND 20
4,4"-DDT ND 20
Endrin aldehyde ND 20
Endosulfan sulfate ND 20
Methoxychlor ND 100
Endrin ketone ND 20

Surrogate Compounds Recovery
Tetrachloro-m-xylene 1174 %

All results are based on a total solid of 100 %.
QL = Sample specific quantitation limit.
Qualifiers : (N Indicates an estimated value. (D} Indicates surrogates have been diluted out of detection range.

(B) Indicates compound found in blank. (ND) Indicates compound not detected.
* Indicates that the quantitation of this compound on the secondary column dffers by more than a factor of two
relative to the primary column.
Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).

Approved by :
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PCB Reporting Form

Sample Number :  1250-9601-0075 Data File GCA9348.D Method : 8080

Sample ID : 11881

Analyst - BAM

Déte Analyzed : 26-Jan-96

Matrix:  Fish

Amount QL %RSD
Compound (mg/Kg) |(mg/Kg) | (5 Peaks)
Toxaphene ND 0.20 NA
Khlordane ND 0.20 NA
Arochlor 1016 ND 0.20 NA
Arochlor 1221 ND 0.20 NA
Arochlor 1232 ND 0.20 NA
Arochlor 1242 ND 0.20 NA
Arochlor 1248 ND 0.20 NA
Arochior 1254 ND 0.20- NA
Arochlor 1260 ND 0.20 NA

Approved by : P




ABC Laboratories California.

. Pesticide Analysis Data "
Client Sample .ID. : 11882 Date Analyzed 26-Jan-96
ABC Sample I.D. : 1250-9601-0076 Method No. : 8080
Matrix : Fish Analyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
Gamma-BHC ND 10
Beta-BHC ND 10
Heptachlor ND 10
Delta-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
3amma-Chlordane ND 10
Alpha-Chlordane ND 10.
Endosulfan I ND 10
4,4°.DDE 14 10 ok
Dieldrin ND 20
Endrin ND 20
4,4’-DDD 22 20 ok
Endosulfan I1 ND 20
4,4-DDT ND 20
Endrin aldehyde ND 20

. Sndosulfan suifate ND 20
Methoxychlor ND 100
Endrin ketone ND 20

Surrogate Compounds Recovery
Tetrachloro-m-xylene 100.9 %

All results are based on a total solid of 100 %.
QL = Sample specific quantitation limit. -
Qualifiers : (J) Indicates an estimated value, {D) Indicates surrogaies have been diluted out of detection range.

(B) Indicates compound found in blank, (ND) Indicates compound not detected.
* Indicates that the quantitation of this compound on the secondary column dffers by more than a factor of two
relative to the primary column.
Note : Secondary surrogate (TCX) reported due 10 matrix interference of primary surrogate (DBC).

. Approved by :

o1




PCB Reporting Form

Sample Number : 1250-9601-0076

Sample ID: 11882

Date Analyzed :  26-Jan-96

Data File GCA9349.D Method :
Analyst :
Marrix :  Fish -

Amount QL %RSD

Compound (mg/Kg) [(mg/Kg) | (5 Peaks)
Toxaphene ND 0.20 NA
KChlordane ND 0.20 NA
Arochlor 1016 ND 0.20 NA
Arochlor 1221 ND 0.20 NA
Arochlor 1232 ND 0.20 NA
Arochlor 1242 ND 0.20 NA
Arochlor 1248 ND 0.20 NA
Arochlor 1254 ND 0.20 NA
Arochlor 1260 ND 0.20 NA

Approved by : P
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ABC Laboratories California.

. Pesticide Analysis Data
Clienf Sample .ID. :  Fish Method Blank, QC 458, 1/22/96 Date Analyzed 25-Jan-86
ABC Sample I.D.:  MB 458 Method No. : 8080
Matrix : Fish Analyst : BAM
Compound ug/Kg QL Confirmation
Alpha-BHC ND 10
Gamma-BHC ND 10
Beta-BHC ND 10
Heptachlor ND 10
Delta-BHC ND 10
Aldrin ND 10
Heptachlor epoxide ND 10
(Gamma-Chlordane ND 10
Alpha-Chlordane ND 10
Endosulfan I ND 10
4,4°-DDE ND 10
Dieldrin ND 20
Endrin ND 20
4.4'-DDD ND 20
Endosulfan II ND 20
4.4'-DDT ND 20

. Endrin aldehyde ND 20
Endosulfanp sulfate ND 20
Methoxychlor ND 100
Endrin ketone ND 20

Surrogate Compounds " Recovery
Tetrachloro-m-xylene 90 %

All results are based on a total solid of 100 %.
QL = Sample specific quantitation limit.
Qualifiers : () Indicates an estimated value, {D) Indicates surrogates have been diluted out of detection range.

(B) Indicates compound found in blank. (ND) Indicates compound not detecied.
* Indicates that the quantitation of this compound on the secondary column dffers by more than a factor of two
relative to the primary column,

. Note : Secondary surrogate (TCX) reported due to matrix interference of primary surrogate (DBC).
Approved by : %Z %
=

D9




PCB Reporting Form

Sample Number : MB 458

Date Mymd: 25-Jan-96

Sample ID :  Fish Method Blank, QC 458, 1/22/96

Data File GCA9317.D Method :
Analyst :
Matrix :  Fish -

Amount QL %RSD

Compound (mg/Kg) |(mg/Kg) | (5 Peaks)
Toxaphene ND 0.20 NA
Chlordane .ND 0.20 NA
Arochlor 1016 ND 0.20 NA
jArochlor 1221 ND 0.20 NA
JArochlor 1232 ND 0.20 NA
[Arochior 1242 ND 0.20 NA
Atochlor 1248 ND 0.20 NA
Arochlor 1254 ND 0.20 NA
Arochlor 1260 ND | 0.20 NA
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QUALITY CONTROL REPORTS

ABC Laboratories California




MATRIX SPECIFIC QC ASSIGNMENT REPORT

QC Laboratory
Sample Type Parameter Sample Number QC Batch

Matrix Spike/Matrix
Spike Duplicate

~ PCB 8080 | 1250-9601-0071 - 458

ABC Laboratories California




3E
FISH PESTICIDE MATRIX SPIKE'MATRIX SPIKE DUPLICATE RECOVERY

Lab Name : ABC Laboratories California Contract :

. Project No. : Site : Location : Group :

Matrix Spike - Sample No.:  1250-9601-0071

SPIKE SAMPLE MS MS QC
ADDED [CONCENTRATION | CONCENTRATION % LIMITS
COMPOUND {ug/Kg) (ug/Kg) (ug/Kg) REC # | REC
Gamma-B#C (Lindane) 25.0 0 21.6 86 46 - 127
Heptachlor 25.0 0 258 103 P35-130
Aldrin 25.0 0 23.8 95 B4-132
Dieldrin 50.0 0 53.9 108 f(1-134
Endrin 50.0 0. 48.2 96 42 - 139
14,4'-DDT 50.0 0 45.2 90 23 - 134
: SPIKE MSD MSD
. ADDED {CONCENTRATION| % % QC LIMITS
COMPOUND (ug/Kg) (ug/Kg) REC #RPD #] RPD REC
Gamma-BHC (Lindane) 25.0 23.0 92 6 50 H6-127
Heptachlor 25.0 27.2 -1 109 5 31 PB5-130
Aldrin 25.0 26.9 108 12 43 B4-132
Dieldrin 50.0 57.3 115 6 38 PB1-134
Endrin ' 50.0 51.4 103 6 45 K2 -139
4.4’-DDT 50.0 48.7 97 7 50 23 - 134

# - Column used to flag recovery and RPD values

* - Values outside of QC Iimits

RPD : 0 out of 6 outside of limits.
Spike Recovery 0 out of 12 outside of limits.

COMMENTS Method : 8080
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