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EXECUTIVE SUMMARY

Past and continuing discharges of polychlorinated biphenyls (PCBs) have contaminated the natural resources of the
Hudson River. The Hudson River Natural Resource Trustees (HRNRT) — New York State, the U.S. Department of
Commerce, and the U.S. Department of the Interior — are conducting a natural resource damage assessment (NRDA) to
assess and restore those natural resources injured by PCBs. Many species of mammals, including mink (Neovison vison),
rely on the Hudson River and its floodplain for food and shelter. Wild mink along the Hudson River have been shown
to contain relatively high concentrations of PCBs in their bodies, and dietary uptake is the dominant means of this PCB
exposure in these animals. The objective of the current study was to evaluate PCB concentrations in typical mink prey
items, and to evaluate whether tPCBs and dioxin-like PCB congeners in Hudson River mink prey are associated with the
floodplain-based components of mink diet, as well as the river-based components. To that end, in 2008 and 2009 the
Trustees collected fish, frogs, and small mammals from 10 sites along the Hudson River where mink had previously
been collected. For this study, the Trustees also added a reference site in the stretch of river above the former General
Electric (GE) plant sites. Mink prey specimens were composited into 30 frog tissue, 33 fish tissue, and 34 mammal tissue
samples. All samples were analyzed for the 209 PCB congeners, which include the “dioxin-like” PCB congeners used to
calculate toxic equivalence (TEQ).

PCBs were detected in all potential mink prey items. Depending on the prey group and river section, median tPCBs were
approximately 12 to 400-fold greater in the upper Hudson River sections downstream of the GE plants and above the
Federal Dam at Troy (RS1 through RS3) than in an upstream reference area. Median total PCB concentrations in these
upper Hudson River sections were also markedly (3 to 71-fold) greater than those in the lower Hudson River section
(RS4). Fish typically had higher tPCB concentrations than small mammals, although notable exceptions occurred
including in three of the nine small mammal samples collected from RS1 (the river section closest to the GE plant sites),
and one of the ten small mammal samples collected from RS3; these four small mammal samples (all short-tailed shrews)
had tPCB levels within the range of fish.

TEQs displayed generally similar patterns with respect to types of prey and location. Where measured, TEQs ranged
from 16-fold to over three orders of magnitude greater in the upper Hudson River sections downstream of the GE
plants than in an upstream reference area. Median TEQ concentrations in prey types from these upper Hudson River
sections were also markedly (12 or more times) greater than the median concentrations in prey types from the lower
Hudson River section. Fish tended to have higher TEQ concentrations than other prey types; however, the three highest
TEQ results in this dataset were associated with short-tailed shrews from RS 1.

These data demonstrate that potential mink prey along the upper Hudson River downstream of the former GE plants
are contaminated with PCBs, and mink that consume prey from near the river would be exposed to dioxin-like PCB
congeners. While fish had consistently high TEQs, samples of short-tailed shrews had the highest TEQs, which
indicates that mink along the Hudson River are exposed to TEQs not only from aquatic prey but also from floodplain-
based prey.
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1.0 INTRODUCTION

1.1 Background

Past and continuing discharges of polychlorinated biphenyls (PCBs) have contaminated the natural resources of the
Hudson River. The Hudson River Natural Resource Trustees (HRNRT) — New York State, the U.S. Department of
Commerce, and the U.S. Department of the Interior — are conducting a natural resource damage assessment (NRDA) to
assess and restore those natural resources injured by PCBs (HRTC 2002). These agencies are responsible for evaluating
the injuries associated with hazardous substance contamination to natural resources and determining appropriate actions
to restore those resources. Natural resource damage payments provide a means for the Trustees to restore injured public
resources to the condition they would have been in but for the release of hazardous substances to the environment, and
to compensate the public for lost services provided by those resources. Many species of mammals, including mink
(Neovison vison), rely on the Hudson River and its floodplain for food and shelter. The Trustees are currently investigating
potential injuries to mink.

Wild mink along the Hudson River have been shown to contain relatively high concentrations of PCBs in their bodies
(Mayack and Loukmas 2001). Dietary uptake is the dominant means of this PCB exposure in these animals (Basu et al.
2007, Lariviére 1999). Captive mink fed a diet including Hudson River PCBs at environmentally relevant concentrations
exhibited significant adverse effects, including but not limited to reduced kit growth and increased kit mortality (Bursian
et al. 2013a, 2013b).

1.2 Polychlorinated Biphenyls (PCBs)

Polychlorinated biphenyls, also known as PCBs, have polluted large stretches of the Hudson River since the 1940s. The
U.S. Environmental Protection Agency (USEPA) has estimated that the two General Electric (GE) manufacturing
facilities located in Fort Edward and Hudson Falls, New York, discharged up to 1.3 million pounds of PCBs into the
river (USEPA 2002), but the actual amount of PCBs discharged to the river, while unknown, could be significantly
higher. PCBs persist in the environment for many decades, and scientific research indicates they can be harmful to
animals and humans. Adverse effects, including partial or complete reproductive failure, birth defects, impaired growth,
behavioral changes, lesions, immune system dysfunction, and hormone imbalances, have been observed in a wide variety
of species, including fish, amphibians, birds, and mammals (e.g., Harris and Elliot 2011, Monosson 1999, Sparling 2010,
Zwiernik et al. 2011).

PCBs consist of 209 individual compounds, known as congeners, the chemical structure of which is defined by the
number and position of chlorine atoms around the PCB molecule (ATSDR 2000). Certain PCB congeners, are “dioxin-
like” in their chemical structure. The twelve “dioxin-like” congeners include congener numbers 77, 81, 105, 114, 118,
123,126, 156, 157, 167, 169, and 189. Although other PCB congeners are also toxic to organisms, the toxicity of the
dioxin-like congeners has been relatively well-studied, and is known to be mediated through activation of the aryl
hydrocarbon receptor (AhR) (Van den Berg et al. 1998, 2000).

The World Health Organization (WHO) developed a framework for comparing the toxicity of dioxin-like compounds.
Based on available literature at the time, WHO identified toxic equivalence factors (TEF) that represent compounds’
toxic potency relative to dioxin (2,3,7,8-TCDD). Table 1 lists the twelve dioxin-like PCB congeners and their associated
TEFs (as applicable to mammals). Multiplying a measured concentration of a dioxin-like PCB congener by the congener-
specific TEF produces the toxic equivalence (TEQ) value for that congener. The TEQ values for each dioxin-like
congener measured in a sample can be summed to give a total value (3 PCB-TEQs) that provides a measure of the
potential AhR-mediated toxicity in the sample (Van den Berg et al. 1998, 2000).
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Table 1. Dioxin-like PCB congeners and their corresponding World Health Organization (WHO) toxic
equivalency factor (TEF) for mammals (from Van den Berg et al. 2006)

PCB Congener TEF
PCB 77 0.0001
PCB 81 0.0003
PCB 105 0.00003
PCB 114 0.00003
PCB 118 0.00003
PCB 123 0.00003
PCB 126 0.1
PCB 156 0.00003
PCB 157 0.00003
PCB 167 0.00003
PCB 169 0.03
PCB 189 0.00003

1.3 Objectives

Mayack (2003) found that Hudson River mink have varied diets that include fish (about 40%), small mammals (27%),
and amphibians (27%). The objective of the current study was to evaluate PCB concentrations in typical mink prey
items, and to evaluate whether tPCBs and dioxin-like PCB congeners (3 PCB-TEQs) in Hudson River mink prey are
associated with the floodplain-based components of mink diet, as well as the river-based components. To that end, the
Trustees collected fish, frogs, and small mammals from areas of the Hudson River where mink had previously been
collected (Mayack and Loukmas 2001).

2.0 METHODS

2.1 Study Area

Mink prey items were collected along the main stem and tributary mouths of the Hudson River during 2008-2009 (see
Figure 1 through Figure 6). Sampling locations were selected based upon where mink were collected by Mayack and
Loukmas (2001), and sampling locations were assigned a site number based upon that study. Eight sites were located in
the upper Hudson River at locations from Ft. Edward to Mechanicville, NY, and two were located in the freshwater
tidal portion of the river, near Coxsackie and Stockport, NY. One site upstream of the General Electric plant sites, in the
stretch of tiver between Corinth and South Glens Falls, NY, was added as a reference site.

Not all sites had suitable floodplain habitat nearby for collecting small mammals and/or frogs. As a result, satellite sites
(hereafter called, “subsites™) that had habitat conducive for sampling small mammals and/or frogs wete added nearby to
the original sites. The original site was labeled x-1 (e.g., Site 2-1), and additional subsites were labeled in ascending order
(e.g., 2-2, 2-3, etc.). Subsites were identified using aerial imagery and field reconnaissance. Table 2 lists the subsites and

prey categories collected at each.
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Table 2. Sample locations for mink prey collection on the Hudson River during 2008-2009. Sites are ordered
from upstream to downstream. Prey categories marked with “x” were collected at a site. River mile is
measured from the Battery, NYC (mile 0) upstream.

Slsllil::i-te Site Name River Mile SIe{ciZie:n Fish Frog Mammal
12-1 Reference Area, Queensbury 214 0 X X
12-2 Reference Area, Island 213 0 X
1-1 Rogers Island 193 1 X X
3-1 Moses Kill 189 1 X X X
3-2 W. River Rd Wetland, Moreau 188 1 X X
2-1 Slocum Creek 184 2 X X X
2-2 Ft. Miller Rd embayment 184 2 X
2-3 TNC Denton Sanctuary 183 2 X X
7-1 Ensign Brook 174 3 X
8-1 McAuley Brook/Sara NHP 172 3 X X
8-2 Saratoga NHP wetland, River Rd. 172 3 X
6-1 Kroma Kill/Saratoga NHP 171 3 X X X
5-1 Anthony Kill/Mechanicville Island 164 3 X
5-2 Mechanicville Island 164 3 X
41 Quack Island 162 3 X
4-2 Champlain Canal Lock 2 162 3 X
9-2 Schodack Island SP 134 4 X
9-1 Coxsackie Creek 127 4 X X X

Several of the original sites (e.g., Site 6 - Kroma Kill; Site 7 - Ensign Brook; and Site 8 - McCauley Brook) were in very
close proximity to each other and could easily be within the foraging range of a single mink (Gerell 1970, Larieviere
1999); nevertheless, these sites were treated as separate sites for this report. Some of the original subsites were
consolidated if they were within one river mile of each other. For example, during collection Sites 1-1 and 1-2 were
Rogers Island North and South, but these sites were consolidated into one site, 1-1 Rogers Island. Other subsites
consolidated for descriptive statistics include: Sites 2-1 and 2-2; Sites 4-1 and 4-2; Sites 5-1 and 5-2; Sites 6-1 and 6-2;
and Sites 10-1, 10-2, and 10-3. For some descriptive statistics, sites were grouped based upon river sections (RS). RS 0 is
the reference atea in the Feeder Dam pool in Queensbury. RS 1, 2, and 3 are as defined by EPA (USEPA 2002). RS 4
consists of areas below the Federal Dam at Troy in the freshwater tidal portion of the Hudson River.

2.2 Collection

Appendix A contains the work plan for the mink prey collection effort, and Appendix B contains a summary report on
the sampling and analysis processes. The following paragraphs provide a brief description of the collection methods.

Fish - Fish were collected by electrofishing from the Hudson River in October and November 2008. Sampling was
conducted generally in or near (within approximately 1 km) the mouths of tributaries. Sampling effort was concentrated
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within a few meters of the shoreline at depths ranging from approximately 0.10 to 1 m in areas having rocky substrate,
concentrations of woody debris, or remnants of submerged aquatic vegetation.

Frogs - Adult and juvenile frogs and tadpoles were collected in June-August 2009 using seines, dip nets, minnow traps,
and drift fences with pitfall traps, depending on habitat and site-specific logistical considerations. At most subsites, the
species collected included green frogs (Lithobates clamitans) and/or northern leopard frogs (Lithobates pipiens).
Occasionally, bullfrogs (Lithobates catesbeiana) were collected. For each subsite where frogs were present, 6-10 adults, 10-
20 juveniles, and as many tadpoles as possible were collected for each target species. Adult and juvenile frogs were
identified to species at the time of collection. Tadpoles were identified to species (where possible) in the laboratory
(Gosner 1960, Altig 1970, Altig et al. 1998).

Small mammals - Mammals were collected using mouse-sized snap traps (Victor, Inc.). In addition, pitfall traps were used
at some subsites to supplement the collection of shrews. Approximately 20 to 25 traps and five to seven pitfall traps
were set in mammal run ways, near food sources, and near potential nest sites throughout the floodplain sites. Snap traps
were baited with a mixture of peanut butter and oatmeal. Pitfall traps (coffee cans [1.1 kg] set to ground level with at
least 2.5 cm of water in them to drown the specimen) were placed along natural barriers (i.e., fallen logs) or man-made
drift fence constructed of or plastic sheeting staked upright. Traps were checked daily. Target species included mice
(Peromyscus spp.), meadow vole (Microtus pennsylvanicum), and short-tailed shrew (Blarina brevicanda). Numbers of individuals
collected varied among sites, but generally 4-5 shrews and approximately 10 mice were collected at each subsite where

small mammals were present. Voles were only occasionally collected. Not all species were collected at all subsites.

2.3 Sample Handling and Labeling

All specimens were placed in polyethylene bags and stored on ice in the field. Upon return to the laboratory, species
identification was confirmed, age and sex recorded (where appropriate), and specimens were measured (total length) and
weighed. Samples were stored at -20 °C at the NYS Department of Environmental Conservation Hale Creek Field
Laboratory until processing. All specimens were collected and held under chain of custody.

Specimens were labeled with a tag in the bag, and the outside of the bag was labeled with the species, date, time,
collectors’ initials, and the site number and name. Each specimen was given a unique identification with the following

format:
MXXXX-00-0-SPAO

where “M” stands for mink potential prey study, and “XXXX” stands for prey item, either FISH, FROG, or MAMM.
“00-0” stands for the site number and subsite number; for example site 01, subsite 1 would be 01-1. “SP” is the two-
letter species code. Species codes include: BG (bluegill), PS (pumpkinseed), RB (redbreast), GS (golden shiner), SS
(spottail shiner), SF (satinfin shiner), GF (green frog), LF (leopard frog), BF (bullfrog), MP (meadow vole), PM
(Peromyscus mice), and BB (short-tailed shrew). For frog samples, an additional letter (“A” in the format above) is
included to represent the animal’s life stage, where A = adult, ] = juvenile, and T = tadpole. The final number is a

chronological number given to specimens.

2.4 Sample Processing

Fish and frogs were homogenized at NYS Department of Environmental Conservation Hale Creek Field Laboratory
using a standard commercial grade food processor (Robot Coupe, Inc.). Small mammals were shipped to Pace Analytical
Laboratory for hanta virus decontamination before being homogenized. Individuals were composited into samples prior
to chemical analysis (Table 3). A composite sample consisted of the same species (and life stage for frogs) collected from
the same subsite. All samples were shipped to the analytical laboratory in coolers with dry ice to ensure that samples
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remained frozen during transport. The total sample numbers for analysis are as follows: 30 frog tissue, 33 fish tissue, and

34 mammal tissue.

Table 3. Number of individual specimens per composite and number of composite samples for categories of
mink prey collected along the Hudson River, NY in 2008 and 2009 and analyzed for PCBs.

Prey Type Median No. Individuals Per No.
(age, if relevant) Composite (range) Composites
Small mammals 5 (1-6) 34
Frog (adult) 13 (6-36) 12
Frog (juvenile) 11 (5-20) 13
Frog (tadpole) 3 (1-8) 5

Fish 4 (1-12) 33

2.5 Chemical Analysis

All samples were analyzed for the 209 PCB congeners using high resolution mass spectrometry (USEPA Method 1668A,
USEPA 2003) and percent lipids by Pace Analytical Services, Inc. (Minneapolis, MN). Total PCBs (tPCBs) was
calculated as the sum of congeners, and non-detects were treated as zero in these calculations as specified in the
Trustees’ Analytical Quality Assurance Plan for the Hudson River Natural Resource Damage Assessment, Version 2.0
(Hudson River Natural Resource Trustees 2005). Non-detects were also treated as zero in the calculation of TEQs.

2.6 Quality Assurance/Quality Control

Data validation was based on the quality assurance/quality control (QA/QC) critetia documented in the Trustees’
Analytical Quality Assurance Plan for the Hudson River Natural Resource Damage Assessment, Version 2.0 (Hudson
River Natural Resource Trustees 2005). For the PCB congeners, there were 15,811 data points (163 congeners and co-
eluting congener peaks for each of the 97 samples). A total of 762 congener results (4.82% of all congener data) were
qualified based on quality control outliers. All data, as qualified, are acceptable for use. Appendix C contains the Data
Quality Evaluation Report for mink prey items collected in 2008 and 2009.

3.0 RESULTS

3.1 Total PCBs

Table 4 presents the tPCB results by sample, indicating site, river mile, river section, and species. Appendix D
contains additional information about these measurements. The complete database and database user manual are

available upon request.
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Table 4. Total PCB concentrations (ppm) in composite mink prey samples collected from the Hudson River during 2008-2009. Sites are ordered from
upstream to downstream. River mile is measured from the Battery, NYC (mile 0) upstream. Values separated by commas represent two composite
samples from the same subsite.

Fish Frog Mammal
Site River River GF IF BE
Mile Section pgG PS RB GS SS MP PM BB
T J A J A A
121 214 0 * * * * * 00034 00035 0.0022 * * * 0.0005  0.0008  0.009
0.34 5.90
_ * * * * * * * > >
-1 193 1 392 449 690 317 297 04 630
31 189 1 2.07 * 32'32‘5’ * * 0.017  0.057  0.020 0.028 0.28 * * 0.0077  0.051
32 188 1 * * * * * 1.26 047 0027 * * * 0.50 0.17 4.30
21 184 2 * 12.8 348 * 3.09 * * * * * 0.16 * 0.049 0.42
0.0065,
23 183 2 * * * * * 021 0061  0.043 0.056 0.045 0.056 0.0033 1> *
71 174 3 157 165 183  1.63 * * * * * * * * * *
81 172 3 * 155 224 176 * * * * * * * * 0.0049  0.020
82 172 3 * * * * * * 0.081 * * * 0.023 * * *
61 171 3 206 243 293 * 1.65 0057 0.078 %‘%3673’ 0.11 * * * 0.041 0.034
51 164 3 134 148 * * 1.82 * * * * * * 0.091 0.1 2.78
2.85, . . . . . . . 0.0083,
41 162 3 1.87 317 55 0.055 0.046
92 134 4 * * * * * * * * * * * * 0.0047  0.044
9.1 127 4 * 0.58 * * 0.74 * 0.0030, * * * * 0.0008  0.0031  0.076
0.0031
10-1 121 4 * 0.48 * * 0.88 * 0.0080  0.0045 * * * * 0.0018  0.0095
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Abbreviations: BG=bluegill; PS=pumpkinseed; RB=redbreast; GS=golden shiner; SS= spottail shiner; GF=green frog; LF= leopard frog; BF=bullfrog; T=tadpole;
J=juvenile; A=adult; MP=meadow vole; PM=Peromyscus mice; BB=short-tailed shrew
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Table 5. PCB toxic equivalents (TEQs; ppt) in composite mink prey samples collected from the Hudson River during 2008-2009. Sites are ordered
from upstream to downstream. River mile is measured from the Battery, NYC (mile 0) upstream. Values separated by commas represent two
composite samples from the same subsite.

Fish Frog Mammal
Site River River GF IF BF
Mile Section BgG PS RB GS SS MP PM BB
T J A J A A
121 214 0 * * * * * 0011  0.019  0.0095 * * * 0.0044  0.0018  0.030
14.5 71.8

_ * * * * * * * > >
-1 193 1 222 275 480 125 143 o4 62
31 189 1 1.85 * 3121 11 * * 0.13 0.35 0.15 0.17 0.39 * * 0.034 5.39
32 188 1 * * * * * 1.61 15.5 0.14 * * * 11.1 10.6 67.0
21 184 2 * 475  18.06 * 12.25 * * * * * 6.62 * 0.20 5.34
23 183 2 * * * * * 0.46 0.43 0.37 0.39 0.34 0.29 0.02 8’353 *
71 174 3 246 323 150  2.38 * * * * * * * * * *
81 172 3 * 266 122 237 * * * * * * * * 0.023 0.091
82 172 3 * * * * * * 0.46 * * * 0.15 * * *
6-1 171 3 168 196  30.1 * 13.6 014 0.45 %‘;%’ 0.38 * * * 0.20 0.17
51 164 3 2.63 100 * * 18.5 * * * * * * 0.56 0.54 12.0

30.7, y . y . . . y 0.21,
41 162 3 2.00 847 04 0,03 0.25
92 134 4 * * * * * * * * * * * * 0.0070  0.070
0.015,

9.1 127 4 * 0.68 * * 1.31 * 0018 * * * * 0.0059  0.0059 0.17
10-1 121 4 * 0.48 * * 1.37 * 0.040  0.022 * * * * 0.0026  0.030
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Abbreviations: BG=bluegill; PS=pumpkinseed; RB=redbreast; GS=golden shiner; SS= spottail shiner; GF=green frog; LF= leopard frog; BF=bullfrog; T=tadpole;
J=juvenile; A=adult; MP=meadow vole; PM=Peromyscus mice; BB=short-tailed shrew
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DATA REPORT: PCB CONCENTRATIONS IN MINK PREY ITEMS—FISH, FROGS, AND SMALL MAMMALS—COLLECTED FROM THE HUDSON RIVER

Figure 7 displays tPCB results by species and site, arranged from upstream to downstream. Fish tPCB concentrations
exhibited some variability across species, but fish concentrations within a site were generally within the range of 1 or 2
ppm of each other. A pumpkinseed composite from in RS 2 (Site 2-1) had the highest tPCB concentration in the dataset
and may be an outliner. At sites where short-tailed shrews were collected, the shrews had the highest tPCB
concentrations, the exception being site 6. Frog samples were diverse enough with respect to species and lifestage that it
is difficult to make generalized comparisons within the group.

Figure 8 displays tPCB results by prey type and rivermile. In the upper Hudson and below the GE plant sites, tPCBs in
all prey categories tended to decrease with increasing distance downstream. The pumpkinseed composite from RS 2 (Site
2-1), which had the highest tPCB concentration of any sample, may be an outlier with respect to this trend, as may be
the shorttail shrew sample from Site 5-1 (at RM 164, in RS 3), which has a tPCB concentration about 50 to 80 times
higher than that of the geographically closest shrew samples to the north and south (Sites 4-1 and 6-1).

Figure 9 displays tPCB results by prey type and river section. Within a river section fish typically had higher total PCB
concentrations than small mammals, except for three of the nine samples collected from RS 1 (the river section closest
to the GE plant sites) and one of the ten small mammal samples collected from RS 3; these small mammal samples, all
shrews, had tPCB levels within the range of fish (see Table 4 and Figure 9). Most of the remaining small mammal
samples had lower tPCB concentrations, similar to those in frogs.

In general, median tPCB concentrations for all prey types were higher in RS 1, 2, and 3 than in samples from RS 0
(upstream of the GE plants) and from RS 4 in the lower Hudson. Median fish tPCB concentrations were similar
between RS 1 and RS 2 before decreasing slightly in RS 3. Median tPCB concentrations in fish from all three upper
Hudson River sections were greater than median tPCB in fish sampled below the Federal Dam at Troy (RS 1 = 4.9 times
greater; RS 2 = 5.3 times greater; RS 3 = 2.8 times greater). No fish were collected in the reference area for this study,
but Maceina and Sammons (2013) reported tPCBs in fish in this stretch less than 0.1 ppm, and Richter et al (2010)
reported median tPCB concentrations in forage fish and pumpkinseed from GE’s Baseline Monitoring Program at 0.01
ppm in 2008 and 0.09 ppm and 0.05 ppm (forage fish and pumpkinseeds, respectively) in 2009.

Median tPCB concentrations in frogs collected from the upper Hudson river sections were about 12-18 times greater
than the median concentration in the reference area (RS 0) and also exceeded concentrations in RS 4 to a similar extent
(11 to 16 times higher). In small mammals, the highest median tPCB concentration was found in RS 1, which was
approximately 400 times greater than the median tPCB concentration in the reference area (RS 0). Although median
tPCB concentrations in small mammals decreased in RS 2 and 3 compared to RS 1, concentrations in RS 2 and 3 were

still approximately 25-50 times greater than RS 0 and 5-10 times greater than RS 4.

3.2 YPCB-TEQs

Table 5 presents the PCB-TEQ results by sample, indicating site, river mile, river section, and species. Appendix D
contains additional information about these measurements. The complete database and database user manual are
available upon request.

Figure 10 displays TEQ results by species and site, arranged from upstream to downstream. Figure 11 displays TEQ
results by prey type and rivermile. Similar to tPCBs, within the upper Hudson and below the GE plant sites, TEQs in all
prey categories tended to decrease with increasing distance downstream, although as noted previously, the short-tailed
shrew sample from Site 5-1 (RS3) may be an outlier with respect to that trend.

Figure 12 displays TEQ results by prey type and river section. Fish typically had higher TEQ concentrations than small
mammals and frogs, although three short-tailed shrew samples had greater TEQ values than all other species and prey
categories, including fish (see Table 5 and Figure 7). These three shrew samples were from RS 1.

DATA REPORT: PCB CONCENTRATIONS IN MINK PREY ITEMS—FISH, FROGS, AND SMALL MAMMALS—COLLECTED FROM THE
HUDSON RIVER



In general, median TEQ concentrations for all prey types were higher in RS 1, 2, and 3 than in samples from RS 0
(upstream of the GE plants) and from RS 4 in the lower Hudson. More specifically, fish in RS 1, 2, and 3 had median
TEQ values approximately 12-19 times greater than in RS4. Median TEQ values for frogs in RS 1, 2, and 3 were 16-24
times greater than the median concentration in RS 0 and were 12 to 18 times greater than the median concentration in
RS 4. Median TEQ values in mammals from RS 1 were three orders of magnitude greater then TEQs in RS 0 and RS 4.
Although median TEQs in mammals from RS 2 and 3 were lower than mammals from RS 1, the RS 2 and 3 mammals
still had median TEQ values many times greater than did mammals from RS 0 (20 and 36 times greater, respectively) and
RS 4 (12 and 23 times greater, respectively).

4.0 SUMMARY

PCBs were detected in all potential mink prey items. Depending on the prey group and river section, median tPCBs were
approximately 12 to 400-fold greater in the upper Hudson River sections downstream of the GE plants and above the
Federal Dam at Troy (RS1 through RS3) than median values in an upstream reference area. Median total PCB
concentrations in these upper Hudson River sections were also markedly greater than those in the lower Hudson River
section (RS4). Fish typically had higher tPCB concentrations than small mammals, although notable exceptions occurred
including in three of the nine small mammal samples collected from RS1 (the river section closest to the GE plant sites),
and one of the ten small mammal samples collected from RS3; these small mammal samples had tPCB levels within the
range of fish. Most of the remaining small mammal samples had lower tPCB concentrations, similar to those measured

in frogs.

TEQs displayed generally similar patterns with respect to types of prey and location. Where measured, TEQs ranged
from 16-fold to over three orders of magnitude greater in the upper Hudson River sections downstream of the GE
plants than in an upstream reference area. Median TEQ concentrations prey types from these upper Hudson River
sections were also markedly (10 or more times) greater than the median concentrations in prey types from the lower
Hudson River section. Fish tended to have higher TEQ concentrations than other prey types; however, the three highest
TEQ results in this dataset were associated with short-tailed shrews from RS 1.
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