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EXECUTIVE SUMMARY

From 1946 to the early 1980s, the 3-acre Eastern Surplus Superfund Site in Meddybemps,
Maine, was used for the disposal and storage of surplus military equipment and salvage items.
During a 1984 site inspection, the Maine Department of Environmental Protection encountered
leaking electrical transformers, numerous drums, gas cylinders, and other containers, and areas
of stained soil. The Eastern Surplus Site is adjacent to Meddybemps Lake and the Dennys River
- two areas popular with boaters and anglers, and important waters for trust resources of the U.S.
Department of the Interior and the State of Maine. Meddybemps Lake is used by a federally-
listed threatened species, the bald eagle, and portions of the lake form the border of a National
Wildlife Refuge. The Dennys River is a regionally important river for Atlantic salmon, a species
of management concern to the U.S. Fish and Wildlife Service. Consequently, contaminants
associated with the Eastern Surplus Site have been a concern to the residents of Meddybemps
and to state and federal fish and wildlife agencies. In 1997, at the request of the Environmental
Protection Agency, the U.S. Fish and Wildlife Service conducted a screening-level contaminant
survey of fish and mussels of Meddybemps Lake, the Dennys River, and the East Machias River.

The purposes of this survey were to determine if PCBs and other environmental contaminants
were accumulating in aquatic biota, and to provide baseline data for human health and ecological
risk assessments.

Between September 22 and 27, 1997, seventy-one fish were collected from 3 locations in
Meddybemps Lake, 3 reaches of the Dennys River, and from several areas within the East
Machias River. Thirty mussels in 5 mussel composites were collected in the same 3
Meddybemps Lake locations as fish, from two Dennys River locations (below the Meddybemps
Lake dam, below the Rt. 191 bridge) and in 1 location in the East Machias River (at the bridge in
Jacksonville on Rt. 191). In this study, the East Machias River served as a reference area for the
Dennys River. A northern cove of Meddybemps Lake, Staples Cove - 5 miles from the Eastern
Surplus Site, served as a lake reference area.

Thirty-one smallmouth bass (Micropterus dolomieu), 5 brook trout (Salvelinus fontinalis), 15
pumpkinseed (Lepomis gibbosus), 20 white sucker (Catostomus commersoni), 15 eastern elliptio
(Elliptio complanata), and 15 alewife floater (Anodonta implicata) were collected and submitted
for analyses of trace metals, organochlorines, congener-specific PCBs, and PCB homologs
(mono through deca). Smallmouth bass and brook trout were submitted as fillet and carcass
samples (body minus fillet). Pumpkinseed and white sucker were submitted whole-body. One
mussel sample (5 mussel composite, same species) was submitted for each of the mussel
collection locations (n = 6). Contaminant analyses were performed by Texas A&M University’s
Geochemical and Environmental Research Group under the direction of the USFWS Patuxent
Analytical Control Facility.




Meddybemps Lake Results

Trace Elements

Compared to national, regional, and other Maine contaminant studies, highly elevated levels of
trace elements were not detected in tissues of surveyed Meddybemps Lake fish (smallmouth
bass, pumpkinseed) and freshwater mussel (eastern elliptio, alewife floater).

Comparisons of trace element concentrations in fish tissue among the three Meddybemps Lake
sampling locations do not suggest major site-related impacts to fish or mussels from the Eastern
Surplus Superfund Site. Some site-specific statistically significant (p < 0.05) differences in fish
tissue were found for copper, zinc, and mercury.

* Copper in smallmouth bass fillets and reconstructed whole-body bass, and zinc in reconstructed
whole-body bass were significantly higher at the Eastern Surplus Site than in bass from Staples
Cove or from Fowler Point.

» Mercury in bass fillets was significantly higher in Staples Cove, the lake reference area, than in
bass collected near the Eastern Surplus Site or at Fowler Point.

Freshwater mussel composite samples from Meddybemps Lake tended to have higher trace
element concentrations than fish. The mussel composite sample collected along the Eastern
Surplus shoreline did not have markedly different trace element concentrations than the samples
collected at Fowler Point or Staples Cove.

Polychlorinated Biphenyls (PCBs) and Organochlorine Pesticides

Compared to national, regional, and other Maine contaminant studies, highly elevated levels of
PCBs and organochlorine pesticides were not detected in Meddybemps Lake fish or mussel
tissue.

» Smallmouth bass fillet samples and reconstructed whole-body bass collected near the Eastern
Surplus Superfund Site had significantly higher PCB concentrations (p < 0.05) than bass taken
from Fowler Point and Staples Cove. Although significantly different, the levels were not highly
elevated. The highest smallmouth bass reconstructed whole-body PCB concentration was 0.13
ppm (parts-per-million), while the highest bass fillet had only 0.03 ppm.

» Organochlorine pesticides, in general, were rarely detected in Meddybemps Lake smallmouth
bass tissue samples. The most commonly detected organochlorine pesticide was p,p’- DDE.
Organochlorine pesticides were not detected in Meddybemps Lake whole-body pumpkinseed or
in freshwater mussel composite samples.




* Low levels of endosulfan were detected in smallmouth bass collected near the Eastern Surplus

Site. This contaminant was not detected in bass collected from Staples Cove or Fowler Point or

in whole-body pumpkinseed from any of the three Meddybemps Lake collection locations.
Dennys River and East Machias River Results

Trace Elements

Compared to national, regional, and other Maine contaminant studies, highly elevated levels of
trace elements were not detected in tissues of three species of fish (smallmouth bass, brook trout,
white sucker) and one species of freshwater mussel (alewife floater) from the Dennys River.
Trace element levels were not highly elevated in fish (smallmouth bass, white sucker) or mussels
(eastern elliptio) collected from the East Machias River, the reference river for this study.

Comparisons of trace element concentrations in tissue samples from three Dennys River and two
East Machias River fish collection locations do not suggest major site-related impacts to fish or
mussels from the Eastern Surplus Superfund Site. Composite mussel sample concentrations also
do not suggest site related impacts. Some site-specific statistically significant (p < 0.05)
differences in riverine fish tissue were found for selenium and cadmium.

* Selenium was significantly higher in reconstructed whole-body bass from the East Machias
River than bass from the Dennys River.

» Whole-body white sucker from the East Machias River reference area had significantly higher
levels of cadmium than suckers taken from the Dennys River.

» Compared to the other sampling locations, chromium appears to be higher in the fillets of
Dennys River smallmouth bass collected adjacent to the Eastern Surplus Site. However, the
sample data at that particular location are highly variable.

Polychlorinated Biphenyls (PCBs) and Organochlorine Pesticides

Compared to national, regional, and other Maine contaminant studies, highly elevated levels of
PCBs and organochlorine pesticides were not detected in fish or mussels from the Dennys River
and East Machias River.

* Reconstructed whole-body smallmouth bass from the deadwater reach of the Dennys River had
significantly higher (p < 0.05) concentrations of PCBs than bass from the East Machias River.

* The highest reconstructed whole-body PCB concentration in the study, 0.26 ppm, was found in
a 15.5 inch smallmouth bass from the Dennys River deadwater reach.
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» PCB concentrations were significantly higher (p < 0.05) in whole-body white sucker from the
Dennys River than suckers from the East Machias River. Although statistically higher than the
East Machias River, the mean PCB concentration in whole-body white sucker from the Dennys
River was only 0.05 ppm.

* Low levels of endosulfan were detected in Dennys River bass collected adjacent to the Eastern
Surplus Site and in the downstream deadwater reach. This contaminant was not detected in
white suckers from the Dennys River or in bass or suckers from the East Machias River.

* Brook trout from the Dead Stream/Dennys River confluence appeared to have higher
concentrations of dieldrin and DDT metabolites than smallmouth bass collected from the Dennys
River adjacent to the Eastern Surplus Site, in the Dennys River deadwater reach, or from the East
Machias River near Hadley Lake.

* Organochlorine pesticides were not detected in composite mussel tissue samples from the
Dennys River or East Machias River.




PREFACE

This report includes the field and analytical results of a screening-level contaminant survey of
Meddybemps Lake, the Dennys River, and East Machias River. Funding for this study was
provided by Region 1 of the U.S. Environmental Protection Agency (EPA) under 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). The USFWS analytical
catalog for this project was #5030058 and the purchase order numbers were1448-92223-98-
Y160 (organochlorines and PCB congeners), Y160A (PCB homologs), and Y161 (trace
elements).

Written questions or comments should be directed to:

Steve Mierzykowski
U.S. Fish and Wildlife Service
Ecological Services
17 Godfrey Drive, Suite 2
Orono, Maine 04473
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1.0 Introduction

From 1946 to the early 1980s, the 3-acre Eastern Surplus Superfund Site in Meddybemps,
Maine, was used for the disposal and storage of surplus military equipment and salvage items.
During a 1984 site inspection, the Maine Department of Environmental Protection (DEP)
encountered leaking electrical transformers, numerous drums, gas cylinders, and other
containers, and areas of stained soil. Subsequent sampling of soils at the site by the Maine DEP
and the Environmental Protection Agency (EPA) revealed that the contaminants of concern at
the site included polychlorinated biphenyls (PCBs), trace elements such as chromium and lead,
and solvents. Of these contaminants, PCBs are a particularly serious group because they readily
accumulate in biota and magnify in concentration at each level up the food chain.

The location of the Eastern Surplus Site in relation to sensitive habitats also raises concerns. The
Eastern Surplus Site is adjacent to Meddybemps Lake and the Dennys River - two areas popular
with boaters and anglers, and important waters for fish and wildlife resources. The species
supported by these waters include some of the most intensively managed species in the State of
Maine. For example, a federally-listed threatened species, the bald eagle (Haliaeetus
leucocephalus), regularly forages on fish from Meddybemps Lake. A bald eagle nest on Bald
Mountain is less than 3-km (5 mi) from the lake. Osprey (Pandion haliaetus), another highly
visible piscivorous raptor species, also forage on lake fish, with a pair of birds annually
maintaining a nest on Long Point in the southern portion of the lake. The Dennys River is a
regionally-important river for Atlantic salmon (Salmo salar), an anadromous fish species of
management concern to state and federal fish and wildlife agencies. Other migratory fish in the
river that could be potentially affected by contaminants from the Eastern Surplus Site include
rainbow smelt (Osmerus mordax), American eel (Anguilla rostrata), alewife (Alosa
pseudoharengus), and American shad (Alosa sapidissima). Finally, aquatic invertebrate species,
specifically freshwater mussels, were also considered potentially at risk from Site contaminants.
The brook floater (Alasmidonta varicosa), a freshwater mussel that is a Special Concern species
in Maine, has been found in the Dennys River.

Due to the types of contaminants involved, the close proximity of the Eastern Surplus Site to
sensitive environments, and the presence of federally-listed threatened species, the site was
added to the National Priority List of Superfund Sites in 1996. Residents of the town of
Meddybemps and Washington County, and staff from state and federal fish and wildlife agencies
and environmental protection departments have been concerned that contaminants associated
with the Eastern Surplus Site may be affecting fish and wildlife resources of the area. In 1997,
the Environmental Protection Agency responded to these concerns and provided funding to the
U.S. Fish and Wildlife Service to conduct a screening-level contaminant survey of the fish and
mussels of Meddybemps Lake, the Dennys River, and the East Machias River.



2.0 Study Purposes

To determine if PCBs and other environmental contaminants associated with the Eastern Surplus
Superfund Site are accumulating in fish and mussels of the Dennys River and Meddybemps
Lake, and to compare those levels with national, regional, or state data.

To provide the Environmental Protection Agency and Maine Department of Environmental
Protection with site-specific data for human and ecological risk assessments of the Eastern
Surplus Superfund Site.

3.0 Study Area

The focus waters of this study are Meddybemps Lake and the Dennys River, particularly the
sections of the lake and river that abut the Eastern Surplus Superfund site in the Town of
Meddybemps, Washington County, Maine (Figure 1). A section of the East Machias River in the
Town of East Machias and Township T18ED/BPP is included in the study as a reference area for
the Dennys River.

3.1 Meddybemps Lake

Meddybemps Lake is located within the boundaries of the towns of Meddybemps, Baring,
Woodland (Baileyville), and Alexander. Frontage along the southeastern shore of the lake is part
of the Moosehorn National Wildlife Refuge which is managed by the U.S. Fish and Wildlife
Service. The lake has an area of approximately 2,740 hectares (6,765 acre) and a maximum
depth of 11 meters (38 feet, Maine IF&W 1953). The lake has an irregular shoreline and rocky
bottom. Smallmouth bass (Micropterus dolomieu) and pumpkinseed (Lepomis gibbosus) were
collected from Staples Cove, Fowler Point, and adjacent to the Eastern Surplus Site (Figure 2).
Two species of freshwater mussels were also collected for contaminant analysis. Eastern elliptio
(Elliptio complanata) were sampled at Staples Cove and Fowler Point, and alewife floater
(Anodonta implicata) were taken from the shoreline at the Eastern Surplus Site. Staples Cove
(also known locally as Bear Cove), 8 kilometers (5 miles) north of the Eastern Surplus Site,
served as the lake reference area. Fowler Point was included in the study at the request of the
Environmental Protection Agency because fish and mussels from the area are consumed by local
residents.

3.2 Dennys River
The 32-km-long (20 mi) Dennys River has a drainage area of 34,188 ha (84,415 ac, USFWS and

NMEFS 1995) and originates at Meddybemps Lake. The study reach of the Dennys River for this
project began at the lake outlet near State Route 191 and continued to the confluence with Dead



Stream, a distance of approximately 6-km (4 mi). Most of this section of the river is deadwater
with a mud and sand bottom. The 0.4-km (0.25 mi) reach of the river immediately adjacent to
the Eastern Surplus Site has a steeper gradient and a cobble and boulder substrate. It provides
the only Atlantic salmon spawning habitat in the upper section of the river above Gilman Falls
(Fletcher 1960).

White sucker (Catostomus commersoni) and smallmouth bass or brook trout (Salvelinus
fontinalis) were collected from three Dennys River locations - below the Meddybemps Lake dam
adjacent to the Eastern Surplus Site, in the deadwater reach above Cousins Camp, and at the
confluence with Dead Stream (Figure 3). Alewife floater samples were collected below the dam
and below the Route 191 bridge in Meddybemps.

3.3 East Machias River

The East Machias River in the Town of East Machias and the Township T1SED/BPP was
sampled as a reference area to the Dennys River. No state- or federally-listed hazardous waste
sites are known to exist on the river. The 60-km (37 mi) East Machias River has a drainage of
65,009 ha (160,516 ac), contains 26 lakes and ponds, and over 50 tributaries (USFWS and
NMEFS 1995). The river originates at Pocomoonshine Lake.

In our study, several sections of the East Machias River were fished between September 24 and
26, 1997. Due to low water levels, collections were difficult in the river and several areas were
fished to obtain the required number of fish samples. White sucker were collected above Second
Lake and in the river reach above Hadley Lake. Smallmouth bass were collected from the reach
immediately below Hadley Lake and in the stretch below the State Route 191 bridge in
Jacksonville (Figure 4). A mussel composite sample of eastern elliptio was taken in the riffle
area above the Route 191 bridge.

4.0 Methods

Fish and mussels were collected from Meddybemps Lake, the Dennys River, and the East
Machias River between September 22 and 27, 1997. Fish were collected using electrofishing
boats, backpack electroshockers, 38-m (125 ft) experimental gill nets, fyke nets, and angling.
Freshwater mussels were located by wading with underwater viewing buckets. Mussels were
collected by hand, scrubbed in ambient water, and shucked.

All fish and mussel samples were coded by location, number, species, and type.



Sample Codes

Location: SC - Staples Cove
FP - Fowler Point
MS - Meddybemps Lake near the Eastern Surplus Site
ES - Dennys River near the Eastern Surplus Site
DW - Dennys River deadwater
DS - Dennys River at the confluence with Dead Stream
EM - East Machias River

Sample #: 01 through 10

Fish Species: SM - smallmouth bass Mussel Species: AF - alewife floater
BT - brook trout EC — eastern elliptio
PS — pumpkinseed
WS — white sucker

Sample Type:  F —fillet
C — carcass
W — whole-body

For example, a sample labeled SCO1SMF is: from Staples Cove, sample #01, and a smallmouth
bass fillet, while SCO1SMC is the carcass sample of that fish. Mussels were labeled similarly,
but sample type was not listed and the Dennys River location codes were ES0O1 (adjacent to the
Eastern Surplus Site) and ES02 (below the Route 191 bridge in Meddybemps).

The maximum total length in centimeters was measured for each fish. All fish were weighed to
the nearest gram. Prior to processing, each fish was examined for external abnormalities and
scales were removed for aging. Ages were estimated from scale annuli examinations
(Smithwood 1997). Smallmouth bass and brook trout were filleted in the field. The entire skin
was removed from smallmouth bass fillets. Brook trout fillets were skin-on samples. The head,
tail, fins, and viscera were removed from each trout, and the midsection of the body (skin-on),
was the fillet sample. This was done for two reasons: 1) many anglers in Maine frequently cook
and consume small trout skin-on, and 2) the fish were too small (approximately 20-cm or 8-in) to
obtain skinless fillets with the required minimum analytical weight. Carcasses of bass (including
the skin from fillets) and trout were packaged as separate samples. White sucker and
pumpkinseed were measured, weighed, and packaged whole-body. Fish tissue samples were
wrapped in aluminum foil (dull side towards sample), labeled, and placed in plastic freezer bags.
Samples were immediately placed in a freezer and stored frozen until shipped to the analytical
laboratory.

Mussel measurements included length, width, breadth, total weight, and tissue weight (shucked
sample). Shell length, width, and breadth were measured with dial calipers in millimeters. Total
weight and tissue weight were measured to the nearest gram. Five mussels of the same species
and of similar size were composited for each collection location. Tissue composites were placed
in chemical-clean glass jars with Teflon lids, labeled, and frozen.



Latitude and longitude coordinates of most fish net and mussel sampling locations were recorded
with a Rockwell Precision Lightweight GPS Receiver (Table 2). Some collection location
coordinates were estimated from geographic information systems databases. Electrofishing in
Meddybemps Lake or the rivers ranged over wide areas and GPS coordinates were not recorded.

5.0 Results

5.1 Chemical analyses

Fish and mussel tissue samples (n=113) were analyzed for organochlorine pesticides and total
PCBs, PCB congeners, PCB homologs, trace metals, percent moisture, and percent lipid. Table
7 lists the contaminants included in the analyses. All contaminant analyses were performed by
the Geochemical and Environmental Research Group (GERG) at Texas A&M University under
the direction of the USFWS’s Patuxent Analytical Control Facility. Most metal concentrations
were determined by graphite furnace atomic absorption spectrometry (AAS) or, in the case of
mercury, by cold vapor AAS. Pesticide and PCB analyses were performed by capillary gas
chromatography (CGC). Total PCBs were reported in the organochlorine scan. Total PCBs can
also be derived by summing the detections in the homologs and congener analyses. Since
detection limits are lowest in the congener scan, the sum of congener detections was used in this
report to represent the Total PCB concentration. Analytical methods of GERG are included in
pages 74 - 76 of Appendix F (trace elements), pages 37 - 39 of Appendix G (PCB homologs),
and page 357 - 361 of Appendix H.

5.2 QA/IQC

Quality assurance and quality control were accomplished through instrument calibration
verification, replicate analyses, spike recoveries, and analysis of standard reference material.
Contract laboratory results were reviewed by the USFWS’s Patuxent Analytical Control Facility
(PACF) and deemed acceptable. QA/QC comments are included in pages 72-73 of Appendix F
(trace elements), pages 35-36 of Appendix G (PCB homologs) and page 355 of Appendix H
(organochlorines and PCBs).

Problems that are typical in congener-specific PCB analyses and of near limit of detection
analyses were present in the data set. The following specific anomalies associated with the
congener analyses (Appendix H) were reported by PACF (Moore, J. USFWS Patuxtent
Analytical Control Facility. 1998. Personal communication).

» Measurable quantities of certain congeners were present in several procedural blanks (QA/QC
notes: 74-106). It is generally not known whether these are actual PCB congeners or co-eluting
interferences. In any case, data that are not significantly higher than the blank concentrations are
questionable.



* Several duplicate analysis relative percent differences were high (QA/QC notes: 107-185).
This lack of duplication is often seen in low level analyses. It is very difficult, if not impossible;
to homogenize a fish sample to the degree that each of 120 very low level compounds is equally
represented in two aliquots. The duplicate anomalies reported are generally insignificant.

» Several spike recoveries were outside the normal range established by PACF (QA/QC notes:
186-209). The reported recoveries are generally only slightly outside the normal range. The
spike level, at about 0.007 ppm, is quite low. When the low spike level is considered in light of
the homogeneity issues discussed above, some spike anomalies should be expected. Most are
insignificant. The recoveries of PCB #18, PCB #201, and PCB #8 are unacceptable and results
for these congeners should not be used.

5.3 Data Analyses

5.3.1 Presentations

Data from the analytical laboratory were reported in micrograms per gram (ug/g, parts-per-
million). Data tables in the main body of this report and in Appendices A through E present
contaminant concentrations in the same units, ug/g. Detection limits and relative quantities vary
considerably by contaminant group and we attempted to remain consistent and not express
values in parts-per-billion (ppb, nanograms per gram - ng/g) or parts-per-trillion (ppt, picogram
per gram - pg/g). However, the use of microgram per gram (pg/g) in the reporting or discussing
of non-ortho PCB congeners (i.c., #77, #126, #169) would have been cumbersome. We use the
units - picogram per gram (pg/g or parts-per-trillion) - to describe non-ortho PCB congener
concentrations. In the remainder of the report, the same units (ppm, pg/g) are used for each
contaminant group, but different numbers of decimal places are used to express values for trace
elements (n =2, 0.01), organochlorines (n =3, 0.001), PCB homologs (n=4, 0.0001), and PCB
congeners (n > 6, 0.000001). All tissue concentrations are expressed on a wet weight basis.

The total PCB (3. PCB) concentrations used throughout this report are the sum of congener-
specific analyses. The only exception is the sum of PCBs for homolog profiles (Appendix C). A
slightly different analytical process is used to quantify homologs concentrations. Consequently,
small differences, in part because of low concentrations of some congeners, exist between the
homolog PCB sum and congener-specific PCB sum for some samples.

Concentrations of non-ortho, mono-ortho, and di-ortho PCB congeners (as categorized by Eisler
and Belisle 1996:11) are presented in Tables D and E. If a congener within these groups was not
detected in any sample, the congener is not listed in the tables. PCB #15 and #18 are included in
Appendix D as non-0rtho congeners - consistent with the categorization with Eisler and Belisle
(1996). However, relatively little information regarding these two non-ortho congeners in biota
is currently available and only the most toxic co-planar non-ortho PCB congeners (e.g., PCB
#77, #126, and #169) are summarized in the report.



5.3.2 Statistics

Statistical analyses were performed with SYSTAT® 7.0 (SPSS 1997). Descriptive statistics in
this report include arithmetic mean, standard deviation, and range. Data distributions were
examined with probability plots and the Kolmogorov-Smirnov test (Lilliefors Option) within
SYSTAT. Length and, to a lesser extent, total weight of fish were normally distributed and site
comparisons were made through analysis of variance (ANOVA). In most instances, location-
specific, species-specific fish tissue contaminant data were not normally distributed and sample
sizes were small. Consequently, a nonparametric statistical test (Kruskal-Wallis analysis of
variance of ranks) was used to detect significant differences among lake or river collections sites
in species-specific fillet, reconstructed whole-body, or whole-body contaminant levels.
Contaminant concentrations within sample types, with a few exceptions, were not significantly
different (o < 0.05) among locations.

Certain contaminants were not frequently detected in fish or mussel tissue. This is not unusual.
In most contaminant investigations, non-detects are common elements in data sets. In this study,
when contaminant levels were particularly low, and when one-half or more of the samples from a
site contained non-detects for a particular contaminant, a mean was not computed. If a sample
with a non-detect was included in the calculation of a mean (i.e., one-half or more of the samples
had detectable amounts), one-half the sample detection limit was used.

5.3.3 Whole-body Reconstruction

Upper trophic level piscivores usually consume the entire fish. To evaluate the potential hazards
to piscivorous wildlife posed by environmental contaminants in whole fish, and to facilitate
comparisons with other fish tissue studies, we combined fillet and carcass information for
smallmouth bass and brook trout to generate “reconstructed” whole-body concentrations for
these species. The whole-body reconstruction formula is:

RWC = (FB + CB)/TW

where RWC is the reconstructed whole-body concentration
FB is the fillet burden (i.e., fillet weight * fillet concentration),
CB is the carcass burden (i.e., carcass weight * carcass concentration), and
TW is the combined weight of the fillet and carcass.

This whole-body reconstruction method is similar to the approach used by Madenjian et al.
(1998). Not all fish were “reconstructed.” If a trace element or organochlorine contaminant was
infrequently detected in a sample group, whole-body reconstruction calculations were not
performed and only the carcass concentration is presented. Although nearly 70 PCB congeners
were detected in fish samples, whole-body reconstruction concentrations were not calculated for
every congener. We calculated the reconstructed whole-body concentrations for 21 congeners.
These included the congeners within the non-ortho, mono-ortho, and di-ortho groups



(Appendices D and E). For the remaining congeners, only the carcass concentrations are
mentioned.

5.4 Sample Metrics

5.4.1 Lengths and weights

For each species, five fish of similar-length were collected at each location. Smallmouth bass
collected from the Dennys River deadwater were significantly longer (ANOVA, p = 0.029) than
bass from other river or lake collection locations. However, the mean total weights of bass were
not significantly different among locations. Pumpkinseeds from Staples Cove, Fowler Point, and
near the Eastern Surplus Site in Meddybemps Lake were not significantly different in length or
weight. White suckers collected from the Dennys River and East Machias River were also
similar in length and weight.

5.4.2 Ages

All fish kept for contaminant analysis in this study were aged by USFWS personnel (Smithwood
1997) utilizing the scale annuli method. Smallmouth bass in this study ranged in age from 3 to 7
years. Bass from Meddybemps Lake were either 4 (n = 7) or 5 years old (n = 8), while fish from
the Dennys River ranged from 4 to 7 years. Bass from the East Machias River were younger
than Dennys River bass being either 3 (n = 2) or 4 years of age (n =4). All brook trout (n = 5)
collected from the Dennys River/Dead Stream confluence were estimated to be 2 years of age.
White sucker collected from the Dennys and East Machias Rivers were 1 to 2 years old.
Pumpkinseed from Meddybemps Lake ranged in age from 4 to 7 years.

5.4.3 Lipid content

Lipid values for smallmouth bass and brook trout fillet and carcass samples, pumpkinseed and
white sucker whole-body samples, and mussel composite samples are included in Appendix H
and Appendix I. Since bass and trout were analyzed as fillet and carcass samples, total lipid
content in whole-body fish was determined with the same reconstruction formula described in
Section 5.3.3; substituting lipid content for carcass or fillet concentration.

The average lipid content in Meddybemps Lake smallmouth bass (reconstructed whole-body)
was 3.9% at the Eastern Surplus Site, 2.5 % at Staples Cove, and 2.6% at Fowler Point. In
pumpkinseed from the lake, lipid content was highest in fish from Fowler Point (5.1%). Lipid
content in pumpkinseed from the Eastern Surplus Site was 3.9%, while fish from Staples Cove
had a slightly smaller amount, 3.4%. In river fish, smallmouth bass (reconstructed whole-body)
lipid content was 2.0% in fish collected from the Dennys River adjacent to the Eastern Surplus
Site, 3.0% in bass from the Dennys River deadwater, and 2.9% in bass from the East Machias
River. Brook trout from the confluence of Dead Stream and Dennys River had a mean lipid
content of 3.2%. Whole-body white sucker had lower lipid content than bass or trout. In the



Dennys River, white sucker lipid percentages were 0.94% (Eastern Surplus Site), 0.66%
(deadwater), and 1.3% (Dead Stream confluence). Lipid content in whole-body white sucker
from the East Machias River was higher (mean 2.5%, range: 1.9 to 3.7%) than suckers from the
Dennys River. Lipid content in mussel composite samples ranged from 0.2% to 0.5%.

5.5 Meddybemps Lake Analytical Results

5.5.1 Trace Elements - Lake Sites

The results of arsenic, cadmium, chromium, copper, mercury, nickel, lead, selenium, and zinc in
Meddybemps Lake individual samples are listed and summarized in Appendix A - Tables A-1
(smallmouth bass fillets), A-4 (smallmouth bass reconstructed whole-body), A-7 (pumpkinseed
whole-body), and A-10 (mussel composites). In New England, fish tissue concentrations of
aluminum, barium, iron, magnesium, manganese, strontium, and vanadium are generally not
evaluated as contaminants of concern. The reason, in part, is because relatively little information
exists to evaluate the potential toxic effects of these contaminants in fish tissue. Consequently, it
is not known if the concentrations of these metals detected in Meddybemps Lake fish are low or
high, or if these contaminants are likely to cause toxic effects in fish or pose a risk to piscivorous
wildlife. These analytes are not discussed in this report, although the analytical results for these
elements are included in Appendix F.

Arsenic (As) - Arsenic was detected in all freshwater mussel tissue samples from lake sites with
the greatest level detected in the Fowler Point composite sample (0.99 ng/g) followed by the
Eastern Surplus Site (0.75 pg/g) and Staples Cove (0.52 pg/g). Generally, the mean As
concentration in fish tissue is half the level in freshwater mussels from the lake. In fish tissue
samples, no clear or significant pattern of As contamination is evident in the comparison of lake
collection sites. Arsenic is not higher in tissue samples collected near the Eastern Surplus Site.
Although fish of similar size were collected at each location, As residues in fish tissue varied
widely among individual samples at each of the three collection locations. Arsenic
concentrations in reconstructed whole-body smallmouth bass are similar at the Eastern Surplus
Site (mean 0.32 pg/g, range: 0.23 - 0.55 pg/g) and Fowler Point (mean 0.32 pg/g, range: 0.10 -
0.77 ng/g), and appear lower at the Staples Cove location (mean 0.20 pg/g, range: nondetect -
0.42 pg/g). In whole-body pumpkinseed, the mean As concentration at the Eastern Surplus Site
is 0.30 pg/g (range: nondetect - 0.84 ug/g), while in Staples Cove the mean is 0.33 pg/g (range:
nondetect - 0.73 pg/g). Arsenic was detected in 2 of the 5 pumpkinseed samples from Fowler
Point at concentrations of 0.20 pg/g and 0.63 pg/g.

Cadmium (Cd) - Cadmium was not detected in bass fillet samples. In reconstructed whole-body
bass, Cd was detected in three samples from the Eastern Surplus Site and in single samples from
the Staples Cove and Fowler Point sites. Cadmium concentrations in whole-body bass, when
detected, are similar (~ 0.02 pg/g) among the three sites. Cadmium was detected much more
frequently in whole-body pumpkinseed than bass. Of the three lake sites, however, Cd
concentrations appear slightly higher in the Staples Cove reference area (mean 0.04 pg/g) and at



the Eastern Surplus Site (mean 0.04 ng/g) than at Fowler Point (mean 0.03 pug/g). The highest
Cd concentrations were found in the mussel samples. The highest levels among mussel samples
were detected in the composites collected along the shorelines of Eastern Surplus Site (0.51
ug/g) and Fowler Point (0.48 pg/g), followed by the Staples Cove site (0.27 pg/g).

Chromium (Cr) - Chromium was detected in only 3 of 15 Meddybemps Lake bass fillets (range:
0.13 - 0.50 pg/g). Two detections were in Eastern Surplus Site fillet samples and one was in a
Staples Cove sample. Higher Cr concentrations were found in whole-body samples. In
reconstructed whole-body bass, Cr was highest at Fowler Point (mean 0.85 pg/g). Lower
concentrations were detected in bass from Staples Cove (mean 0.35 ng/g) and the Eastern
Surplus Site (mean 0.26 pg/g). The differences among sites, however, are not statistically
significant. Chromium concentrations in reconstructed whole-body bass vary considerably at
Staples Cove (Standard Deviation 0.19, range: 0.19 - 0.68 pg/g), and the mean at Fowler Point is
heavily influenced by one sample, FP04SM (3.29 pg/g). If FP0O4SM is excluded as an outlier, Cr
concentrations in reconstructed whole-body bass among lake sites are similar. No distinct
differences in Cr contamination are evident in whole-body pumpkinseed. The mean Cr
concentrations in pumpkinseed from the three sites ranges from 0.23 pg/g to 0.30 pg/g.
Chromium concentrations in mussel samples are similar to whole-body fish concentrations. The
Cr level in the Eastern Surplus Site (0.30 pg/g) mussel sample is highest followed by Fowler
Point (0.26 pg/g) and Staples Cove (0.24 ng/g).

Copper (Cu) - Copper was a common trace element contaminant in bass fillets. The mean Cu
concentration for all Meddybemps Lake bass fillets is 0.46 pg/g with significantly higher
concentrations occurring in bass collected near the Eastern Surplus Site (mean 0.94 ug/g, range:
0.44 - 2.28 ng/g). Mean Cu concentrations in bass fillets from the other lake co