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1. Introduction

This report presents results of an ecological risk assessment for avian and
mammalian receptors associated with Ferry Creek and the Housatonic River in Stratford,
CT. The Ferry Creek system received wastewater discharges from an industrial
manufacturer via runoff from a culvert in upper Ferry Creek as well as from erosion of
wetland/fill created from industrial sludge and placed along the creek banks. The scope of
this assessment is to address potential CoC-related risks to receptors utilizing habitat in
upper Ferry Creek (Area of Concern A1) and Middle Ferry Creek (AoC A3). The spatial
delineations of these areas are addressed in the Remedial Investigation report (TtNUS, in

prep).

The content of this section draws heavily from the avian assessment performed by
NOAA (1998), and retains much of the same approach, content, and general findings as
was reported in their study. The present analysis differs from the NOAA investigation in
three main ways: 1) additional spatial resolution of the Ferry Creek system is presented; 2)
updated exposure parameters for avian modeling have been employed; and 3) an
assessment of a semi-aquatic mammal receptor has been added to the evaluation.

Exposure of avian receptors to CoCs depends upon the fate and transport
characteristics of the CoCs, distribution of the waste materials throughout the area of
concern, and the natural history of the avian indicator species. Avian and mammalian
exposure to CoCs within Middle and Upper Ferry Creek and the reference area was
evaluated using a food-web modeling approach. Elements of the model (taken from
NOAA, 1998) are presented in Section 2. Results of the analysis and discussion of
significance including uncertainty are presented in Sections 3, 4, and 5 respectively.

2. Methods

Parameters and assumptions used in the food-web exposure model are derived
from natural history information compiled from the literature for each species (Table 2-1).
Also, site-specific or regional information for avian receptors was obtained through
contracts with local wildlife officials. Specific exposure parameters and the rationale for
their selection are discussed in the foliowing sections.

The food-web exposure model was used to estimate the exposure of the receptor
species through diet, expressed as a total daily dose. In the literature, most TRVs for
terrestrial species are reported as the threshold daily dose to an individual. Estimating a
site-specific dose (IR;) allows for direct comparison of exposure estimates with TRVs.
Contaminant body-burden data from the sampling of mummichog, fiddler crabs, and
insects, plus water concentrations of CoCs, were used for input into the models. Incidental
sediment ingestion was also used as an input variable where appropriate. The basic
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structure of the exposure model is:

Equaion 1) IRraw= 3 iR = 3 (3 ({2 1Ru) e BRue HR,
X X M BW

Where:

IRrora. = total ingestion rate of all contaminants (mg/kg bw/day wet weight)
IRy = ingestion rate of contaminant X from all media

Cxm = concentration of CoCy in mediumy (mg/kg wet weight)

IRy = ingestion rate of mediumy, (kg/day wet weight)

BFxu = dietary bioavailability factor of CoCy in mediumy, (percent)

HR = proportion of contaminated site relative to receptor species’ home range
(i.e., exposure fraction) (unitless)

BW = body weight of receptor species (kg)

Ingestion Rate. Precise information on nutrition requirements and energetics of
selected receptor species (heron, blackbirds, and raccoon) were not available from the
literature. Instead, daily food and water intake rates have been estimated using an
allometric equation based on their body weight in grams (Nagy, 1987). These equations
for food ingestion, F, in units of grams dry weight per day (Equations 2, 3, and 4), are as
follows:

Red-winged Blackbird: FCR = 0.398 x bw®®% Equation 2

Black-crowned night heron FCR = 0.648 x bw"5" Equation 3
Raccoon FCR = 0.235 x bw®82 Equation 4

In addition, water ingestion, W, in units of liters per day (Equations 5 and 6) were
calculated from bw (kg) using the generic models presented below:

Bird Water ingestion WIR = 0.059 x bw®¥ Equation 5
Mammal Water ingestion WIR = 0.099 x bw?®® Equation 6

Data on CoC concentrations in sediment, surface water, and key prey of the
receptor species were incorporated into the model to estimate total chemical doses
ingested according to their respective intake rates. The daily ingestion intake rates used
in the dietary model are presented in Table 2-1, which also details other exposure
parameters used in equations above. Average body weights were also used in equations.

To account for ingestion of different food types by a given receptor, the ingestion
dose of all prey items, plus sediment and water are summed. Hence, the term (Cyy x IRy)
was expanded to specify each ingested medium (Equation 7):



2 (Cxm @ IrRm) = (Cfish ® Ifish) + (Ccrab ® Icrab) + (Cin sec s ® Lin sec 15) +

(Cwater ® Iwater) + (Cse dim ent ® Ise dim ent)

Black-crowned night herons are opportunistic feeders that consume a variety of
aquatic species and even small terrestrial mammals. Table 2-2 presents information on
the composition of their diet. The fraction of fish, crustaceans, and insects in the black-
crowned heron diet are 53%, 21%, and 1.5%, respectively, as reported by NOAA (1998),
constituting 75% of total dietary requirements. Hence, ingestion rates of measured prey
items were elevated to account for the unsampled items in the heron diet. The remaining
25% of unsampled dietary components was assumed to be as equally contaminated as
the 75% for which measurements were available.

To estimate dietary exposure to the black-crowned night heron, samples of crab,
fish, and insects were collected from appropriate habitats. Fiddier crabs were collected
from all sampling areas, mummichogs were collected from Upper Ferry Creek and a
reference area (Great Meadows), and terrestrial insects were collected from Upper Ferry
Creek and the reference area (Milford Point).

The diet and feeding behavior of the herons suggests that incidental sediment
ingestion does occur and therefore may be a significant exposure pathway (Beyer, pers.
comm., 1995; Ohlendorf, pers. comm., 1995). Sediment ingestion was assumed to be
equivalent to 5% of the total dietary intake. Also, the herons were estimated to consume
0.05 L of water per day based on their body size (Equation 5). Total concentrations of
CoCs in surface water were used to estimate the dose for this component for the food-web
model.

As for dietary composition, the NOAA ERA summarized the percent plant and
animal matter in red-winged blackbird diets (Table 5-3; NOAA, 1998). During the spring
and summer, insects comprise approximately half of the blackbird diet (Martin et al.,
1951). Because adults nest during summer and feed their nestlings only insects, this
assessment models an exposure diet for the nestlings consisting totally of insects (100%).
Because of the preference for terrestrial insects, incidental sediment ingestion does not
appear to be a significant component of the CoC exposure pathway for this species. Red-
winged blackbirds were estimated to consume 12 g of food per day (dry weight) based on
allometric equations using body weight (Equation 2. The dietary water requirements were
estimated to be 0.0083 L of water per day based on their body size (Equation 5).

The diet and feeding behavior of raccoons is remarkably similar to that of herons, in
that fish, crustaceans and insects are primary foods (U.S. EPA, 1993) and incidental
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sediment ingestion does occur (Beyer, 1994). Dietary fractions for this species are
reported in Table 2-1 and a summary of food consumption parameters are found in Table
2-2.

Bioavailability Factors. To account for differences in bioavailability of CoCs, a
dietary bioavailability factor (BF) was applied for particular CoCs to adjust the estimated
total daily dose. Dietary studies in which the dose was administered in the food source
were targeted. Avian studies cited by Ammerman et al. (1995) found that 44% of copper
and only 61% of zinc in plant food sources was absorbed by chickens. Using primarily
animal protein sources, bioavailability of copper and zinc in chickens increased to 65%
and 85%, respectively. For this assessment, the latter copper value was assumed for
heron and blackbirds. For all other CoCs, the maximum assimilation in birds encountered
(85%) was assumed for the bioavailability factor (Bfyy). For raccoons, bioavailability was
assumed to be 100%.

Home Range. The nearest black-crowned night heron colony is about 3.5 miles
(5.6 km) from the Raymark facility. This species has been observed foraging in the tidal
areas within 1.9 miles (3 km) of the facility, and along Middle and Upper Ferry Creek.
Since information pertaining to home range and feeding territory were not available from
the literature, assumptions were made regarding habitat use for the food-web model.
Although it is generally accepted that black-crowned night herons defend a feeding
territory, no information was available on territory size, making it difficult to arrive at a
home-range exposure factor (HR) for the food-web model. With regard to wading birds,
the size of the feeding territory depends on the bird’s ability to defend it, which is positively
correlated with body size. Territory size is also dependent on prey distribution, dictating
the size of the area a bird must defend to obtain adequate food in an energy-efficient
manner (Kushlan, 1978). Consequently, the feeding territory of herons depends upon the
physical conditions of the habitat. Black-crowned night herons will return to the same area
to feed (Parsons, pers. comm., 1995). Due to their body size and site fidelity, it was
assumed that the birds spent 100% of their time feeding in these areas. Accordingly, a
home-range (HR) exposure factor of 1.0 was used in the food-web model.

During the breeding season, red-winged blackbirds maintain territories around their
nest that contain at least some of the food supplies for breeding (Oriens, 1987). For this
species, breeding territory size is always less than the wetland/marsh it is nesting in. The
size of the nesting territory varies depending on the size of the marsh and the density of the
red-winged blackbird population (Bent, 1958). Red-winged blackbirds do not stay
exclusively within the nesting territory to forage for insects. During the nesting season,
most food is obtained from the marsh, although blackbirds also forage in upland areas.
Therefore, it was realistic to assume that the red-winged blackbird spends 90% (HR = 0.9)
of its time foraging in the areas of interest.

A raccoon'’s home range is dependant upon its sex and age, habitat, food sources,
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and the season (Sanderson, 1987). It's most common home range appears to be a few
hundred hectares, although values from a few hectares to more than a few thousand
hectares have been reported. Winter ranges are smaller than ranges at other times of the
year for both male and female raccoons, however, home ranges of males are larger than
those of females, while the home range of females with young is restricted. Thus, it was
realistic to assume that the raccoon spends up to 100% of its time foraging in area of
interest.

Body weight. For body weights of avian receptors, the maximum weight reported in
U.S. EPA (1993) was used. For the raccoon, the average adult body weight was used.
Both avian and raccoon data represent mean values for both males and females.

Toxicity Reference Values. The literature was reviewed for TRVs for birds and
mammals for all CoCs at the Raymark facility. These NOELs and LOELSs were obtained
from the primary literature, U.S. EPA review documents, and an on-line database (IRIS).
Tables 2-3a and 2-3b for birds and raccoons, respectively, presents the TRVs used as
benchmarks in the food-web model. These TRVs are expressed as daily doses of
contaminants normalized to the body weight of the test species. Values were not available
for all CoCs. NOELs were available for many, but not all, CoCs. For mercury, an avian
LOEL was used with a one-half extrapolation factor (from U.S. EPA, 1993) to arrive at a
NOEL value. For all other LOEL-to-NOEL extrapolation values found that half the ratios
are less than a factor of 3 (U.S. EPA, unpubl.). Therefore, the factor of one-tenth used here
for all contaminants (except mercury) should be adequately conservative. Data are rarely
available for the wildlife species of interest, and most often must be extrapolated from
other species (e.g., chicken, mallard). Because of this, the same TRVs were used for both
heron and blackbirds; no allometric scaling of the TRVs between heron and blackbird were
applied. TRVs for raccoon were also assumed equal to that of the test species (after
Sample and Arenal, 1998).

Data treatment. Data were analyzed statistically to arrive at mean and maximum
concentrations for each data type (i.e., sediment, fish, crustacean, and insect tissues) for
input into the food-web model calculations. Where only one measurement per area was
available, the mean and maximum were assumed equal. Also, where measurements were
lacking for one Ferry Creek area, data were used as measured in the other Ferry Creek
Area.

3. Results

Dietary Component CoC Concentrations. Mean and maximum concentrations of
CoCs in the diet of receptor species are summarized by media and sampled area and are
presented in Table 3-1 and Table 3-2, respectively. The relevance of these data to lower
food chain species were addressed in the NOAA ERA. Here, these exposure data are
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compared with avian/mammalian TRVs to assess the potential for adverse effects on
these receptors.

Black-crowned night heron. The results of the food-web model for black-crowned
night heron, expressed as mean and maximum Hazard Quotients (HQs), are presented for
Middie and Upper Ferry Creek and the reference station in Tables 3-3 and 3-4. The
contribution of each exposure media to the heron diet is shown, with the resulting total
dietary dose. This total contaminant dose in the diet was then compared with the TRVs
listed in Table 2-3a to calculate HQs for each CoC. HQs for each CoC were then summed
and expressed as a Hazard Index (Hl) to estimate the risk from the total cumulative dietary
exposure.

Doses of Pb to heron based on mean and maximum dietary concentrations
calculated for Middle and Upper Ferry Creek resulted in HQs exceeding 1. The mean HQ
for Pb were 4.93 and 2.14 (Table 3-3a and 3-3b, respectively), whereas the maximum
HQs were 30.1 and 7.3 (Table 3-4a and 3-4b, respectively). Fish consumption accounted
for one-third of the total estimated amount of Pb ingested as food (excluding sediment) for
Middie and Upper Ferry Creek. Estimated incidental ingestion of sediment in Middle and
Upper Ferry Creek accounted for most (>90%) of the total modeled concentration of Pb
ingested.

Mean HQs for Zn also approached or slightly exceeded 1 for Middle and Upper
Ferry Creek (1.05 and 0.93, respectively) while maximum HQs for these areas were within
two-fold of mean values (1.95 and 1.1, respectively). Maximum dose of Cu calculated for
Middle Ferry Creek also resuited in a HQ exceeding 1; the value was 2.1, whereas the
mean HQ was below one.

The mean HQ for DDT exceeded one only at the reference station with a value of
1.38; maximum HQs for DDT exceeded one at Middle Ferry Creek and at the reference
station (3.81 and 1.83, respectively). For PCBs, only the maximum exposure scenario for
Middle Ferry Creek resulted in HQs greater than unity (HQ=2.37).

The above assessment estimated the risk associated with each CoC individually.
Certain combinations of contaminants are known to have synergistic or antagonistic
impacts in concert. In particular, the chlorinated compounds, DDT, PCB, and TCDD, are
known to have certain interactions. Thus, a summation of these compounds allows some
estimate of potential impact (the Hazard Index, or HI).

The HI for Middle and Upper Ferry Creek for mean dose rates were 8.1 and 4.7,
respectively, whereas the HI for these same areas assuming maximum exposure were
42.6 and 13.96, respectively. In contrast, the HI for the reference station for the mean and
maximum ingestion rates were 3.82 and 4.46, respectively. The Pb HQ accounted for 45-
70% of the Hi for Middle and Upper Ferry Creek; for the reference area, the Pb
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contribution was less than 10%. The second largest contribution was DDT/PCBs; these
analytes accounted for 6-10% of the Hi value for Ferry Creek stations, whereas DDT was
the greatest contributor to the Hl for the reference station (41-48%).

In all cases, CoC exposure via ingested sediment is the major contributing pathway
for risk to black-crowned night heron. Given that sediment contamination of Middle and
Upper Ferry Creek is moderately widespread, and that some of the primary CoC risk
drivers have similar environmental behavior (e.g., biomagnification, extreme persistence)
and biological impacts (e.g., reproductive impairment), it is possible that these CoCs in
combination might have cumulative impacts.

Red-winged black bird. Results of the HQ calculations for the red-winged black bird for
Middle and Upper Ferry Creek and the reference area are presented in Table 3-5 and
Table 3-6. For this assessment, it was assumed that the entire food diet was insects.
Red-winged blackbirds feed their nestlings primarily insects. The total dietary dosage also
included water as an exposure route. Assimilation efficiencies of CoCs used were the
same as those for the heron: 65% for copper, and 85% for all other CoCs. A home range
factor of 90% was incorporated as well.

Due to limited data, assumptions of similarity in prey species concentrations
(insects) for both Ferry Creek areas were required. The results of the food-web model for
blackbirds indicate only Zn exposure was sufficient to predict possible risk although the
Middle/Upper Ferry Creek HQ for Zn (2.21) was lower than the reference station (2.48).
Similarly, the HI for Middle and Upper Ferry Creek (5.39) were also lower than the HI for
the reference station (6.51).

Raccoon. Results of the food-web model for raccoons are presented for Middle and
Upper Ferry Creek and the reference station in Tables 3-7 and 3-8. As for avian
receptors, the contribution of each exposure media to the raccoon diet is shown, along
with the resulting total dietary dose, benchmarks and HQs under mean and maximum
exposure scenarios.

Mean HQs calculated for Middle and Upper Ferry Creek greater than one were
observed for two metals (Cu and Pb). The sum of HQs resulted in His exceeding 1 for both
areas. These metals were by far the largest contributors to overall risk at these areas,
accounting for 20-35% of the total risk (HI=4.8 and 2.5, respectively).

Lead. Pb was observed to have HQ values above unity; the mean HQ was 1.7 at
Middle Ferry Creek while maximum HQs of 11.5 and 2.5 were observed for Middle and
Upper Ferry Creek, respectively. As a contributor to the total risk, this CoC accounted for
36-53% and 25-31% at Middle and Upper Ferry Creek areas, respectively. In contrast to
Ferry Creek sites, the reference area HQ for Pb was less than unity.
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Copper. The metal Cu also contributed to risk, although to a lesser extent than Pb.
The mean HQs for Cu at Middle and Upper Ferry Creek areas were 1.7 and 0.7,
respectively; while the maximum HQs were 7.6 and 2.7, respectively. In contrast, HQ
values at reference areas were much less than one (0.3-0.4). As a percentage of total risk,
Cu contributed between 28-37% of the HI value at Ferry Creek areas. The remaining
metals (Cd, Cr, Hg and Zn) were not observed to have HQs exceeding unity under mean
and/or maximum exposure scenarios.

PCBs. PCBs in the diet of raccoons were also a potentially relevant source of
exposure for raccoons. While mean HQs for PCBs at Middle and Upper Ferry Creek
areas were less than one, the maximum HQ for Middle Ferry Creek (4.03) as higher than
that observed for the reference area (0.1).

4. Discussion

In this study, potential risk to avian and mammalian receptor species was evaluated
using an HQ approach, based on doses derived from a food-web model (Hls in Table 4-1
and Table 4-2). Total daily ingestion by each receptor species and CoC was estimated
for Middle and Upper Ferry Creek and the reference area. The total daily dose for each
CoC was compared with its TRV to calculate an HQ (total daily dose/TRV). If the HQ
exceeded 1, that CoC was considered to pose some level of risk. The magnitude of the
HQ provides an approximate, qualitative indication of the potential risk to the receptor.
However, the relationship between the HQ ratio and risk may not be linear, and therefore
the magnitude of risk is uncertain.

Black-crowned night heron. Exposure of black-crowned night heron was
evaluated by considering consumption of fish, crabs, terrestrial insects, and sediment. To
estimate dietary exposure, fiddler crabs were collected from all sampling areas while fish
and terrestrial insects were collected from Middle and Upper Ferry Creek only. It was
assumed that the birds spent 100% of their time feeding at each area (i.e., Middle and
Upper Ferry Creek and the reference area), therefore a home range exposure factor of 1
was used in the food-web model.

Results of the food-web model indicated possible adverse effects to the black-
crowned night heron. The principal CoC of concern appeared to be Pb where HQ values
between 2-30 were observed at Ferry Creek areas while corresponding HQs at the
reference area were less than one. About sixty percent of the lead exposure came from
sediment; this matrix is incidentally ingested during feeding and accounts for
approximately 5% of the herons' dietary ingestion rate. When considering maximum
exposure scenarios, Cu and PCBs may also appear to be an important source of
incremental exposure; for Middle Ferry Creek the maximum HQ for PCBs (2.37) exceeded
unity and were eight-fold greater than the reference area. Thus, it is concluded that Pb,
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and to a lesser extent, Cu and PCBs are important CoCs contributing to risk to black-
crowned night heron in Middle and Upper Ferry Creek.

Red-winged blackbirds. Exposure of red-winged blackbirds was evaluated by
considering consumption of terrestrial insects that may have emerged from an aquatic life
stage completed in the Middle and Upper Ferry Creek wetlands. Because of a lack of
insect data for Upper Ferry Creek and that the species does not consume sediment, the
exposures were assumed to be the same. Also assumed was that red-winged blackbirds
spend 90% of their time feeding in the wetlands. Only one CoC exhibited an HQ which was
marginally above unity (zinc, max HQ = 2.21) and this value was less than risks posed by
this CoC at the reference location (max HQ= 2.48) (see Tables 3-5 and 3-6). Thus, based
on the results of this assessment, the red-winged blackbird does not appear to be at
significant risk of adverse effects from exposure to CoCs from consumption of terrestrial
insects present in the wetlands along Middle and Upper Ferry Creek.

Raccoon. Results of the food-web model indicated possible adverse effects to the
raccoon. The largest CoC contributor to aggregate risk was Pb in Middle Ferry Creek
which exceeded the reference area under the mean exposure scenario. In contrast to Pb,
the calculated risks observed for Cu and PCBs were higher than the reference area only
under the maximum exposure scenario. Thus, Cu and PCBs may be potentially important
CoCs in contributing incremental risk to the raccoon, although to a lesser extent than Pb.

Thus, based on the results of this assessment, the raccoon does appear to be at
possible risk of adverse effects from exposure to CoCs while feeding in the Middle and
Upper Ferry Creek areas. As observed for heron, Pb, and to a lesser extent, Cu and
PCBs are the most important CoCs contributing to incremental risk.

5. Uncertainty

The above assessments were based on conservative assumptions with regard to
home range of receptors within the food-web model. Considering that this area is
urbanized with houses close to Middle and Upper Ferry Creek, it is probably not a preferred
foraging area for herons or raccoons. Also, as there are several other good avian foraging
sites near Charles Island, herons may not feed exclusively near the Raymark facility.
Considering the magnitude of the HQs, plus the distance from the heron colony and the
other feeding grounds within that distance, exposure to CoCs is not likely to pose
substantial risk to the herons. Possible risks to raccoon cannot be as easily dismissed.
While this species may prefer more urbanized food sources, observed HI values are
sufficiently large that even if the AoCs account for 1% of the home range, possible risks are
still apparent.

Results of surveys of chemicals in sediments suggest that receptors may be at risk
even at reference areas due to high CoC concentrations. The mean Pb exposure to heron
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at Upper and Middle Ferry Creek AOC's greatly (e.g., ten-fold) exceeded HQs found for
Great Meadows. Similarly, for raccoons, only Pb, Cu, and PCBs appear to exhibit risk
more than three-fold above mean exposure levels occurring at the reference area.

Very limited data on assimilation efficiency of contaminants were available. In the
present study, the maximum value assumed, 85%, was applied to all CoCs (except copper,
for which a literature value maximum of 65% was available). Compared with assimilation-
efficiency factors reviewed for other taxa (e.g., fish), these assumptions appear to be high
and thus may be overly conservative. Assimilation values observed on fish and other taxa
area apparently on the order of 55% to 65% for hydrophobic organic contaminants, and
lower for super-hydrophobics such as dioxins and some PCBs (Gobas et al., 1988; Barber
et al., 1991; Nichols, pers. comm., 1997). Still, TRV values are derived from observed test
species responses at measured exposure concentrations such that the CoC-specific
bioavailability is inherent in the benchmark.

The true risk to arsenic to raccoons may be overestimated by an order of magnitude
since the toxic fraction (i.e., the organic component) is typically about 10% of the total
“rsenic content (U.S. FDA, 1993). Further, a review of the literature regarding the
.-nethodology used to derive the TRV value (extrapolated from mice), reveals that the route
of exposure evaluated was arsenic in drinking water. Since arsenic was administered in
soluble form it is likely to be far more bioavailable than arsenic bound to sediment particles.

Perhaps the greatest source of uncertainty is the extent of sediment ingestion for the
receptors. Black-crowned night heron are opportunistic, general predators; therefore their
diet can change dramatically (U.S. EPA, 1995). One study of birds on the coastline
indicates a diet of 80% fish with the remainder composed primarily of annelids (chiefly
Nereis virens), crustaceans, and a few insects. Yet another study in an inland marsh
indicates a diet of only 30% fish, composed mostly of young birds (primarily gull chicks),
beetles, and other terrestrial prey (U.S. EPA, 1995). Diet is apparently dependent on local
availability of prey. These feeding studies are also based on small sample sizes. Factors
such as these obviously lead to higher uncertainties in estimates of doses.

There is disagreement among sources referenced about the amount of feeding by
red-winged blackbirds in a wetland once nesting has started (90% was assumed). Also, it
was assumed that the insects fed to nestlings were the same species and the same relative
proportions as those caught by net and analyzed for CoC content. This uncertainty is minor,
given that absolute risks to the species appear negligible.

For raccoons, the fact that this species may prefer more urbanized food sources (i.e.
garbage) might limit true CoC exposure be at the site. Recalling however, that the raccoon
was selected as a surrogate for other aquatic mammals (e.g., shrew, muskrat, otter, mink)
that also might inhabit the area, the species particular feeding preferences should not be
carelessly used to rule out risks to this receptor group as a whole.

14



6. References

Agency for Toxic Substances and Disease Registry (ATSDR). 1989a. Toxicological
profile for silver (Draft). U.S. Public Health Service, Washington, D.C.

Agency for Toxic Substances and Disease Registry (ATSDR). 1989b. Toxicological
profile for polycyclic aromoatic hydrocarbons (Draft). U.S. Public Health Service,
Washington, D.C.

Agency for Toxic Substances and Disease Registry (ATSDR). 1992. Toxicological profile
for 4,4,-DDT, 4,4-DDE, 4,4-DDD (Draft). U.S. Public Health Service, Washington, D.C.

Agency for Toxic Substances and Disease Registry (ATSDR). 1993. Toxicological profile
for polycyclic aromoatic hydrocarbons (PAHSs) (Draft). U.S. Public Health Service,
Washington, D.C.

Agency for Toxic Substances and Disease Registry (ATSDR). 1995. Toxicological profile
for polycyclic aromatic hydrocarbons (PAHs) (Update). U.S. Department of Health and
Human Services, Atlanta, GA.

Agency for Toxic Substances and Disease Registry (ATSDR). 1997. Toxicological profile
for 2,3,7,8-TCDD (Draft). U.S. Public Health Service, Washington, D.C.

Ambrose, A.M. P.S. Larson, J.F. Borzelleca and G.R. Hennigar, Jr. 1976. Long-term
toxicologic assessment of nickel in rats and dogs. J. Food. Sci. Tech. 13:: 181-187.

Ammerman, C.B., D.H. Baker and A.J. Lewis. 1995. Bioavailability of nutrients for
animals. San Diego: Academic Press, 441 p.

Aulerich, R.J. and R.K. Ringer. 1977. Current status of PCB toxicity, including reproduction
in mink. Arch. Environ. Contam. Toxicol., 6; 279.

Aulerich, R.J., R.K. Ringer and M.R. Bleavins. Effects of supplemental dietary copper on
growth, reproduction performance and kit survival of standard dark mink and the acute
toxicity of copper to mink. J. Animal Sci. 55: 337-343.

Azar, A. H.J. Trochimowicz and M.E. Maxwell. 1973. Review of lead studies in animals
carried out at Haskell Laboratory: two-year feeding study and response to hemorrhage
study. In: Environmental Health Aspects of Lead: Proceedings, International Symposium,
D. Barth et al., Eds. Commission of European Communities. pp. 199-210.

Barber, M.C,, L.A. Suarez, and R.R. Lassiter. 1991. Modeling bioaccumulation of organic
pollutants in fish with an application of PCBs in Lake Ontario salmonids. Can. J. Fish.
Aquat. Sci. 48(2):318-337.

15



Bent A.C. 1958. Life histories of North American blackbirds, orioles, tanagers, and allies.
U.S. Natl. Mus. Bull. 221. Wash., D.C: Smithsonian Inst.

Beyer, N. 1994. Estimates of soil ingestion by wildlife. J. Wildl. Manage. 58(2):375-382.

Beyer, N. 1995. Personal communication via telephone with Andrea La Tier, 12/15/95.
Discussed sediment ingestion by black-crowned night herons. Laurel, MD: U.S. Fish and
Wildlife Service, Patuxent Wildlife Research Center.

Caine, B.W., and E.A. Pafford. 1981. Effects of dietary nickel on survival and growth of
mallard ducklings. Arch. Environ. Contam. Toxicol. 10:737-745.

Gasaway, W.C., and |.O. Buss. 1972. Zinc toxicity in the mallard. J. Wildl. Manage.
36:1107-1117.

Gobas, F.A.P.C., D.C.G. Muir, and D. Mackay. 1988. Dynamics of dietary
bioaccumulation and fecal elimination of hydrophobic organic chemicals in fish.
Chemosphere 17(5):943-962.

Haseltine, S.D., L. Sileo, D.J. Hoffman, and B.D. Mulhern. Unpubl. Effects of chromium on
reproduction and growth in black ducks.

Heinz, G.H. 1979. Methy! mercury: Reproductive and behavioral effect on three
generations of mallard ducks. J. Wildl. Manage. 43:394-401.

Hill, C.H. and G. Matrone. 1970. Chemical parameters in the study of in vivo and in vitro
interactions of transition elements. Federation Proc. 29(4):1474-1481.

Kendall, R.J., T.E. Lacher, C. Bunck, B. Daniel, C. Driver, C.E. Grue, F. Leighton, W.
Stansley, P.G. Watanabe, and M. Whitworth. 1996. An ecological risk assessment of lead
shot exposure in non-waterfowl avian species: upland game birds and raptors.
Environmental Toxicology and Chemistry, 15 (1): 4-20.

Kingsbury, G.L., R.C. Sims and J.B. White. 1979. Multimedia goals for environmental
assessment. EPA-600/7-79-176b.

Kushlan, J.A. 1978. Feeding ecology of wading birds. /n: Sprunt, A., et al. (Eds.), Wading
Birds, p. 249-296. Natl. Audubon Soc. Res. Rep. 7.

Llewellyn, L.M. and F.M. Uhler, 1952. The food of fur animals of the Patuxent Research
Refuge, Maryland. Am. Midl. Nat. 48:193-203.

Mackenzie, K.M. and D.M. Angevine, 1981. Infertility in mice exposed in utero to

16



benzo(a)pyrene. Biol. Reprod. 24:183-191.

Mackenzie, R.D., R.U. Byerrum, C.F. Decker, C.A. Hoppert and R.F. Langham. 1958.
Chronic toxicity studies, Il. Hexavalent and trivalent chromium administered in drinking
water to rats. Am. Med. Assoc. Arch. Ind. Health. 18: 232-234.

Martin, A.C., H.S. Zinm, and A.L. Nelson. 1951. American Wildlife and plants: a guide to
wildlife food habits. New York: Dover Publications, 500 p.

McCann, J. and B.N. Ames. 1975. A simple method for detecting environmental
carcinogens as mutagens. Ann. N.Y. Acad. Sci. 271:5.

Mehring, A.L., Jr., J.H. Brumbaugh, A.J. Sutherland, and HW. Titus. 1960. The tolerance
of growing chickens for dietary copper. Poultry Science (39):713-719.

Nagy, K.A. 1987. Field metabolic rate and food requirement scaling in mammals and
birds. Ecol. Monogr. 57:111-128.

Nichols, J. 1997. Personal communication (telephone conversation with Michael Buchman,
NOAA, Seattle, WA). Duluth, MN: U.S. EPA Environmental Research Lab.

NOAA, 1998. Raymark industries, Inc. Phase Il Final Ecological Risk Assessment. May
1998. Prepared for U.S. EPA Region I.

Noesek, J.A., S.R. Craven, J.R. Sullivan, S.S. Hurley, and R.E. Peterson. 1992. Toxicity
and reproductive effects of 2,3,7,8-tetrachlorodibenzo-p-dioxin in ring-necked pheasants.
J. Toxicol. Environ. Health. 35:187-198.

Ohlendorf, H.M. 1995. Personal communication via telephone with Andrea La Tier, Dec.
14, 1995. Discussed sediment ingestion by black-crowned night herons. Corvallis, OR:
CH2M Hill.

Oriens, G.H. 1985. Blackbirds of the Americas. Seattle: Univ. Wash. Press, 163 p.

Pattee, O.H. 1984. Eggshell thickness and reproduction in American kestrels exposed to
chronic dietary lead. Arch. Environ. Contam. Toxicol. 13:29-34.

Parsons, K. 1995. Personal communication via telephone with Andrea La Tier, 11/28/95.
Discussed black-crowned night heron natural history. Manomet, MA: Manomet Bird
Observatory.

Patton, J.F., and M.P. Dieter. 1980. Effects of petroleum hydrocarbons on hepatic function
of the duck. Comp. Biochem. Physiol. 65C:33-36.

17



Sample, B.E., D.M. Opresko, and G.W. Suter Il. 1996. Toxicological benchmarks for
wildlife: 1996 Revision. Risk Assessment Program Health Sciences Research Division for
U.S. Department of Energy Office of Environmental Management under contract number
DE-AC05-840R21400.

Sample, B.E., and C.A. Arenal. 1998. Allometric models for inter-species extrapolation of
wildlife toxicity data: expanding the database. Lockheed Energy Research Corp. for the
U.S. Dept. of Energy under contract number DE-AC05-960R22464.

Sanderson, G.C. 1987. Raccoon. In: Novak, M., J.A. Baker, M.E. Obbarel, Eds. Wild
furbearer management and conservation. Pittsburgh, PA, University of Pittsburgh Press,
pp. 487-499.

Schlicker, S.A. and D.H. Cox. 1968. Maternal dietary zinc and development and zinc, iron,
and copper content of the rat fetus. J. Nutr. 95: 287-294.

Schroeder, H.A. and M. Mitchner. 1975. Life-term studies in rats: effects of aluminum,
barium, beryllium, and tungsten. J. Nutr. 105: 421-427.

Sims, R.C. and M.R. Overcash. 1983. Fate of polynuclear aromatic compounds (PNAs) in
soil-plant systems. Residue Rev. 88:1-68.

Sutou, S.K., H. Yamamoto, K. Sendota, K. Tomomatsu, Y. Shimizu and M. Sugiyama.
1980. Toxicity, fertility, teratogenicity, and dominant lethal tests in rats administered
cadmium subchronically. |. Toxicity studies. Ecotoxicol. Environ. Safety 4:39-50.

TetraTech NUS (TtNUS). In preparation. Remedial Investigation of Raymark Ferry Creek
Operable Unit No. 3 Area of Concern A. Prepared for U.S. EPA Region I.

United States Environmental Protection Agency (U.S. EPA). Unpubl. Review and analysis
of toxicity data to support the development of uncentainty factors for use in estimating risks
of contaminant stressors to wildlife. Review draft, U.S. EPA Contract 68-C3-0332.
Bethesda, MD: Abt Assoc., Inc.

United States Environmental Protection Agency (U.S. EPA). 1993. Wildlife exposure
factors handbook, Volumes | and i, Office of Research and Development, Washington,
D.C., U.S. EPA/600/RO93187a.

United States Environmental Protection Agency (U.S. EPA). 1995. Trophic level and
exposure analysis for selected piscivorous birds and mammals. Washington, D.C., Office
of Science and Technology, Office of Water.

United States Food and Drug Administration ('U.S. FDA). 1993. Guidance document for

18



arsenic in shelifish. Center for Food Safety and Applied Nutrition, U.S. FDA, Washington
DC. 44 pp.

United States Fish and Wildlife Service. 1964. Pesticide-wildlife studies, 1963: a review
of Fish and Wildlife Service investigations during the calendar year. FWS Circular 199.

Verschuuren, H.G., R. Kroes, E.M. Den Tonkelaar, J.M. Berkvens, P.W. Hellerman, A.G.
Rauws, P.L. Schuller and G.J. Van Esch. 1976. Toxicity of methyl mercury chioride in rats.
Il. Reproduction study. Toxicol. 6:97-106

White, D.H., and M.T. Finley. 1978. Uptake and retention of dietary cadmium in mallard
ducks. Environ. Res. 17:53-59.

19



Table 2-1. Food web exposure parameters for the Raymark Ferry Creek Ecological Risk Assessment.

DIETARY INTAKE PARAMETERS
80o0Y ORGANISMS Sampled INCIDENTAL HOME BIOAVAILABILITY
Waight Total Food' FISH CRUSTACEANS INSECTS Fraction SEDIMENT WATER®
SPECIES ) (g/day dry) % Dlet' | g/day dry’ % Dief g/day dry” % Dief g/day dry” (%) %Diet | (g/day dw) (/day) RANGE FACTOR
Red-winged blackbird 54 118 0.0% 0.0 0.0% 0.0 50.0% 59 50.0% 0.0% 0.00 0.0083 09 COC specific
ﬂ adjusted ratior! 0.0% 0.0 0.0% 0.0 100.0% 11.8 0.9
IBlack-crowned night he{ 883 53.6 52.5% 28.2 21.0% 11.3 1.5% 0.8 75.0% 5.0% 2.68 0.054 1 COC specitic
adjusted ratiord 70.0% 375 28.0% 15.0 2.0% 1.1 1
lRacooon’ 6000 299.7 2.3% 6.9 14.3% 429 27.3% 818 43.9% 9.4% 28.17 0.497 1 COC specific
adjusted ratior! 5.2% 15.7 32.6% 97.6 62.2% 186.4 1

na - not applicable.

1- Dry weight dietary requirements derived from body weight-dependent equations of Nagy presented in Section 2.
2- Dietary fractions obtained from literature; see Section 2.

3- Dry weight diet fraction calculated as Total Food requirement x % diet

4- Intake adjusted to obtain full dietary requirement (= [100%/percent sampled fraction] * prey-specific intake)

§- Water intake requirements derived from body weight-dependent equations of Nagy presented in Section 2.




Table 2-2. Percent occurrence of food items in the diet of the raccoon, black-crowned night heron,
and the red-winged black bird.

Food Item
Animal Season | Crustacean Insects Fish Other Reference
Raccoon Spring 37 40 3 20 Llewellyn and Uhler, 1952
Summer 8 39 2 51
Fall 3 18 trace 79
Winter 9 12 2 77
Average 14.3 27.3 2.3 56.8
Night herons| Average 21 1.5 53 NOAA, 1998
Red winged
black bird Average 100 NOAA, 1998




Table 2-3a. Documentation of Toxicity Reference Values used for calculation of risks to biack-crowned night heron
and the red-winged black bird in the Raymark study area.

Test Species

Receptor Extrapolation

Contaminant o Common Condiion Extrapolation Benchmark
Concem Name  BW.kg' Evahated® Endpoirt Vaiue’  Endport Reterence Factor* NOAEL® | TRV
Arsenic maliard 1.00 M 5.14 Chronic NOEL USFWS 1964 1.00 514 514
Chroric NOEL !
11 K i
Cadmum mallard 5 R 1.45 bounded White and Finley 1978 1.00 1.45 1.45
Chromsum biack duck 128 R 1.00 Chronic NOEL  Hasetine et al., unpub 1.00 1.00 1.00
Chronic NOEL
chuck 0.53 M 8.13 i
Copper en G, 2 boued Metving et al. 1960 1.00 2813 2813
Amencan
Lead astrel 0.13 R 2.05 Paliee 1984 1.00 2.05 208
JMercury mallard 1.00 R 0.06 LOEL unbounded Heinz et al. 1978 0.50 0.0 0,03
Chronic NOEL . .
mallard 0.78 MG 77.40 .
Nicke! ar bounded Cain and Paftord 1981 1.00 77.40 77.40
Siver chickens 0.40 G 12.50 Subchronic NOEL  Hill and Matrone 1970 1.00
1250 12.50
Gasaway and Buss
1.80 M 11.30
2inc chicken Chronic NOEL 1972 1.0¢ 11.30 11.30
ringed-neck Chronic NOEL.
. A 1 cesek
2,3.7.8-TCDD pheasaris 1.00 40E-05 bounded N et al. 1992 1.00 1.40E05 | 1.40E-05
Acenaphthene mallard 1.30 M 338 Chronic LOEL  Patton and Dieter 1680 Q.10 33.80 33.80
Acenaphthylene mallard 1.30 M 338 Chronic LOEL  Patton and Dieter 1980 .10 33.80 33.80
Anthracene mallard 1.30 M 338 Chronic LOEL  Patton and Dieter 1980 0.10 <X 1} 33.80
Benz(a)anthracene mailard 1.30 M 338 Chronic LOEL  Patton and Dieter 1880 0.10 33.% 33.80
Benzo(a)pyrene mallard 1.30 M 338 Chronic LOEL  Patton and Dieter 1980 0.10 33.80 33.80
Benzo(b)fiuoranthene mallard 1.30 M 338 Chronic LOEL  Patton and Dieter 1980 0.10 33.80 33.80
Chryaene mallarg 1.30 M 338 Chronic LOEL  Patton and Dieter 1880 0.10 33.80 33.80
Dbenz(a.h)amivacene mallard 1.30 M 338 Chronic LOEL  Patton arxi Dieter 1980 0.10 33.80 33.80
Fluoranthene maliard 1.30 M 338 Chronic LOEL  Patton and Dieter 1880 0.10 33.80 33.80
Flourene maliard 1.30 M 338 Cheonic LOEL  Patton and Dieter 1980 0.10 33.80 33.80
2-Methyinaphthaiene mallard 1.30 M 338 Chronic LOEL  Patton and Dieter 1980 0.10 33.80 33.80
|Naphthaiene mallard 1.30 M 338 Chronic LOEL  Patton and Dieter 1980 0.10 33.80 33.80
Phenanthrene maliard 1.30 M 338 Chronic LOEL  Patton and Dieter 1980 0.10 33.80 33.80
Pyrene mallard 1.30 M 338 Chronic LOEL  Patton and Dieter 1980 0.10 33.80 33.80
brown .
. 0.
ooT pelican 3.50 R 03 Chronic LOEL EPA 1953 0.10 280603 | 2.806-03
PCBs pheasant 1.00 R 1.80 Chronic LOEL EPA 1983 0.10 0.18 0.18
1 - body weight,

2- M. monality; A: reproduction; G: growth.

3 - (mg CoC/kg-ow diet/day);

4 - EPA, 1993: LOEL to NOEL factor of two, rather than ten, was used for Hg b the LOEL app d ta be near the threshold for dietary eftects.
5 - NOAEL = No Observable Effect Level (mg CoCrkg-RoC/day); NOAEL level tor CoC concentration in food (mg CoC/kg diet dry weight); and
Benchmark NOAEL * Extrapolation factor.

6 - 1o81 species NOAEL= Receptor NOAEL (Sample and Arenal, 1998);

Benchmark NOAEL * (Test species BW/ Receptor of Concem BW).

A) Based on Arochlor 1254 toxicity;

8) assumed to be in the form of sodium arsenite. C) assumed to be in the form of cadmium chioride;

D) assumed to be in the form of Cr{+3). E) assumed to be in the form of copper oxide,

F) assumed to be in the form of metal: G) assumed to be in the form of mercuric chioride;

H) assumed to be in the form of nickel sutiate; |) assumed to be in the form of zinc sulfate.

7 - Data same as NOAEL value; no body weight scaling factor applied.




Table 2-3b. Documentation of Toxicity Reference Values used for calculation of risks to raccoons in the Raymark Study Area.

RECEPTOR Test Species Data Feceptor Exvenol

c Extrapolaton  Benchmark RoC

Contaminant of Roc® | BW' kgl | Coeme”  BW.kg' Evalused Encpontvalud  Endpoint Retorence Facto'  NOARL' | TRV.DOSE®
Arsenic® Raccoon 6.00 Mouse 003 R 0.13 Chronic NOAEL ~ Sampie etal. 1996 1.00 013 013
Cadmum® Raccoon 8.00 Rat 03s R 1.00 Civonic NOAEL ~ Sample et &l. 1996 1.00 1.00 1.00
Chwomiunt’ Raccoon 600 RAst 03s G 328 Ciwonic NOAEL ~ Samgis et &l 1996 1.00 328 328
Copper Aaccoon | 6.00 Mink 1.0 R 1nn Chwonic NOAEL ~ Sample et al. 1996 1.00 nn nn
Load" Raccoon 6.00 Rat 03s R 8.00 Chronic NOAEL ~ Sample et 4. 1996 1.00 8,00 8.00
Mercury® Raccoon 6.00 Rat 035 R 003 Ciwonic NOAEL  Sample et al. 1996 1.00 0.09 0.03
Nickel Raccoon 6.00 Rat 035 R 40.00 Civonic NOAEL ~ Sample et al. 1996 1.00 40.00 40.00
Siver Aaccoon | 600 Mouse 003 G 1810 125 Day NOAEL ~ ATSOR 1980a 1.00 1810 1810
jzinc’ Raccoon 6.00 RAat 03s R 160 Chvonic NOAEL ~ Sample et &l. 1996 1.00 160 160

2,3.7,6TCOD Raccoon | .00 Rat 035 R 1.006-03 Ctwonic NOAEL  ATSDR 1997 1.00 1.00E-03 1.00€-03

Acenaphthens Aaccoon | 6.00 Mouse 035 R 50 13 wk. NOAEL ATSDR 1993 0.50 178 175
apthy i} 6.00 Rat 035 ™ 51.40 10Dsy NOAEL  See Acenaphthene 0.50 2570 2570
Anttvacens Raccoon 6.00 Mouse 03s R 1000 13 wk. NOAEL ATSDR 1993 050 500 500
nz{ajanthracene Raccoon 600 Mouse 00 U] 150 S wh. LOAEL ATSDR 1993 0.30 045 045
nzo{ajpyrend’ Raccoon 6.00 Mouse 0.03 R 1.00 Chronic NOAEL ~ Sample et al. 1996 1.00 1.00 1.00

nzo{bJfuoranthend’ | Raccoon 6.00

Chrysend Raccoon 6.00

JOW enz{a hjantvacens | Raccoon 6.00 Rat 0.35 M 15.40 10 Day NOAEL ATSDOR 1992 0.50 7.70 7.70

[Fuoranthend' RAaccoon 6.00 Rat 0.35 R 500 13 wk. NOAEL ATSDRA 1985 0.10 5000 50.00

[Fluorene Raccoon 6.00 Mouse 035 R $00 13 wk. NOAEL ATSOR 1993 0.50 250 250

2: Y ] 6.00 Dog 1270 M 1525 Acute EDy, See Naphthalene 0.10 153 153

[Naphthalene Raccoon 6.00 Dog 1270 L 1525 Acuw ECy ATSDR 19800 0.10 153 153
R 6.00 Rat 035 L] 514 10 Day NOAEL ATSOR 1993 0.50 a7 57

jPyrene Raccoon 6.00 Rat 035 M 4927 10 Day NOAEL ATSORA 1983 0.50 219 219

Total PAHs

[OOE Raccoon 6.00 Mouse 003 L} 19.00 78 wk. LOAEL ATSOR 1992 0.50 9.50 9.50

Total Arocior® Raccoon 6.00 Mink 1.00 R 014 Chronic NOAEL  Sampie o1 al. 1996 1.00 0.14 0.14

;:::m R. reproducton; G growth; C. Carcinogeni

3 - mg CoClka

4 - Conversion factor for non-Chronic NOAEL data;
125 Day NOAEL = 1.0 * Chronic NOAEL
10 Day NOAEL = 0.5 * Chronic NOAEL .
78 Wk LOAEL = 0.5 ° Chronic NOAEL
5 Wk LOAEL = 0.3 * Chronic NOAEL: anc
Acute LDyg, EDgo. ECyg = 0.1 * Chronic NOAEL.
5. NOAEL = No Obwvnbh Eftect Level (mg CoCkg-RoC/day); NOAEL level for CoC concentraton in food (mg CoC/kg dvet dry weight); an
* Exvr tactor
6 - tost lou:a NOAELx{bw tesvbw Roc)1.0 (mean body weight for receptor (aduR raccoon) = 6.0 kg, (BPA, 1993)) (after Sample and Arenal, 199t
Benchmark NOAEL * (Test species BW/ Receptor of Concem BW)
A) Based on Arocior 1254 toxicity, Aulerich and Ringer, 1977
B) sssumad to be in the form of arsenits; Schrosder and Mitchner. 1971; C) assumed % be in the form of cadmium chionde; Sutou et al., 198
D) sssumed to be in the form of Cr(+8); MacKenZie of &, 1958; €) assumed 1 be in the form of copper sulfate; Aulerich e! ., 198
F) assumed 1o be in the form of lead acetate; Azar et ai., 1973; G) assumed to be in he form of methyl mercury chioride; Verschuuren et al , 19"
H) assumed to be in the form of nickel sultste hexahydrate: Ambrose et al., 1976: I) assumed 10 be in the form of zinc oxide; Schiicker and Cox, 19
J) Mackenzie and Angevine, 1981; K) No Data; McCann and Ames, 197¢
L) No Data: McCann and Ames, 1975, M) Kingsbury et af., 197¢




Table 3-1a. Mean concentrations of CoCs used as inputs to the food

web model for each exposure media.

Fish Tissue Data

Middle Ferry Upper Ferry
Creek (A3) Creek (A1)’ Reference (GM)

Inorganics (mg/kg, dry wt) Arsenic 2.36 2.36 2.05
Cadmium 0.36 0.36 0.05

Chromium 5.95 5.95 7.14

Copper 50.91 50.91 24.91

Lead 26.00 26.00 2.09

Mercury 0.05 0.05 0.06

Nickel 295 295 1.64

Silver 0.10 0.10 0.16

Zinc 228 228 186

[[Dioxins (ng/kg, dry wt) 2,3,7,8-TCDD 5.91 5.91 2.82
[PAHSs (ug/kg, dry wt) Acenaphthene 2273 2273 11.36
Acenaphthylene 11.36 11.36 11.36
Anthracene 36.36 36.36 11.36
Benz(a)anthracene 127 127 11.36
Benzo(a)pyrene 209 209 2273
Benzo(b)fluoranthene 518 518 31.82
Chrysene 282 282 11.36
Dibenz(a,h)anthracene 3182 31.82 11.36
Fluoranthene 391 391 11.36

Fluorene 11.36 11.36 11.36
2-Methytnaphthalene 11.36 11.36 11.36

Naphthalene 27.27 27.27 11.36

Phenanthrene 250 250 11.36
Pyrens 282 282 11.36

DDTs dry wt) DDT 5.68 5.68 136
PCBs dry wt) Total Aroclors 500 500 500

Data from NOAA, 1998.

1- Metals data for Upper Ferry Creek (A1) not available;

assumed lo be the same as measured in Middle Ferry Creek (A3).
4- Dry weight concentration calculated as Wet weight conc. / (1- % moisture content/100);
fish- 78.7%, crabs- 68%; insects- 48%.




Table 3-1b. Mean concentrations of CoCs used as inputs to the food

web model for each exposure media.

_Crab Tissue Data

|| Middle Ferry Upper Ferry Reference
Creek (A3) Creek (A1)’ (GM)
Iﬂlnorganlcs (mg/kg, dry wt! Arsenic 2.44 2.44 5.31
Cadmium 3.94 394 0.28
Chromium 6.09 6.09 11.65
Copper 226 226 165
Lead 49.50 49.50 11.45
Mercury 0.06 0.06 0.07
Nickel 10.38 10.38 8.58
Silver
Zinc 85.53 85.53 73.37
|[Dloxins (ng/kg, dry wt, 2,3,7,8-TCDD 13.38 13.38 7.16
[[PAHs (ng/kg, dry wt) Acenaphthene 7.81 7.81 7.81
Acenaphthylene 7.81 7.81 7.81
Anthracene 7.81 7.81 7.81
Benz(a)anthracene 62.50 62.50 7.81
Benzo(a)pyrene 93.75 93.75 18.75
Benzo(b)fluoranthene 103 103 28.13
Chrysene 96.88 96.88 7.81
Dibenz(a,h)anthracene 31.25 31.25 7.81
Fluoranthene 166 166 7.81
Fluorene 7.81 7.81 7.81
2-Methylnaphthalene
Naphthalene 18.75 18.75 15.63
Phenanthrene 50.00 50.00 7.81
Pyrene 169 169 7.81
|iDDTs (pg/kg,dry wt) DDT 17.19 17.19 10.94
Total Aroclors 1019 1019 188

||PCBs (pg/kg, dry wt)

Data from NOAA, 1998

1- Data for Upper Ferry Creek (A1) not available;
assumed to be the same as measured in Middle Ferry Creek (A3).




Table 3-1c. Mean concentrations of CoCs used as inputs to the food
web model for each exposure media.

Insect Tissue Data

“ Middle Ferry  Upper Ferry | Reference
Creek (A3) Creek (A1)’ (GM)
[inorganics (mg/kg, dry wt, Arsenic 0.46 0.46 0.48
Cadmium 1.81 1.81 1.46
Chromium 2.00 2.00 333
Copper 53.85 53.85 57.10
Lead 427 427 13.85
Mercury 0.04 0.04 0.03
Nickel 1.73 1.73 1.50
Silver
Zinc 149 149 167
|iDioxins (ng/kg, dry wt, 2,3,7,8-TCDD 429 4.29 2.65
[iPAHSs (ug/kg, dry wt) Acenaphthene 19.23 19.23 19.23
Acenaphthylene 19.23 19.23 19.23
Anthracene 19.23 19.23 19.23
Benz(a)anthracene 96.15 96.15 96.15
Benzo(a)pyrene 96.15 96.15 96.15
Benzo(b)fluoranthene 96.15 96.15 96.15
Chrysene 96.15 96.15 96.15
Dibenz(a,h)anthracene 96.15 96.15 96.15
Fluoranthene 19.23 19.23 19.23
Fluorene
2-Methylnaphthalene
Naphthalene 19.23 19.23 19.23
Phenanthrene 50.00 50.00 90.38
Pyrene 19.23 19.23 19.23
||IDDTs (ug/kg,dry wt) DDT 23.08 23.08 23.08
|PCB: (Hg/kg, dry wt) Total Aroclors 33t 331 269

Data from NOAA, 1998

1- Data for Upper Ferry Creek (A1) not available;
assumed to be the same as measured Middle Ferry Creek (A3).




Table 3-1d. Mean concentrations of CoCs used as inputs to the food

web model for each exposure media.

_Sediment Data

" Middle Ferry  Upper Ferry  Reference
Creek (A3) Creek (A1) (GM)
[inorganics (mg/kg, dry wt) Arsenic 8.00 5.86 7.41
Cadmium 6.23 4.06 0.31
Chromium 154 157 60.75
Copper 4038 947 161
Lead 3270 1056 71.83
Mercury 0.45 0.45 0.62
Nickel 129 50.24 20.45
Silver 0.68 1.08 0.53
Zinc 881 342 134
Dioxins (ng/kg, dry wt) 2,3,7,8-TCDD 2.21 2.55 0.02
PAHs (ng/kg, dry wt) Acenaphthene 1394 303 615
Acenaphthylene 1361 516 615
Anthracene 1371 468 578
Benz(a)anthracene 2362 1497 2015
Benzo(a)pyrene 2131 1353 1703
Benzo(b)fluoranthene 4108 3004 3291
Chrysene 2952 1900 1938
Dibenz(a,h)anthracene 1412 404 753
Fluoranthene 5628 3664 377
Fluorene 987 337 615
2-Methylnaphthalene 1416 557 615
Naphthalene 1024 526 615
Phenanthrene 2243 1592 1900
Pyrene 5110 2882 2486
DDTs (ug/kg,dry wt) DDT 14.34 6.57 1.98
IPCBs (pg/kg, dry wt) Total Aroclors 15862 2620 84.56

Data from TtNUS (1998).




Table 3-1e. Mean concentrations of CoCs used as inputs to the food
web model for each exposure media.

Surface Water Data
Middle Ferry  Upper Ferry
Creek (A3) Creek (A1)  Reference (GM)

liinorganics (ug/L; Arsenic 21.60 21.60 12.80
Cadmium 1.20 1.20 0.96
Chromium 12.40 12.40 5.33
Copper 121 121 20.00
Lead 13.70 13.70 4.29
Mercury 0.55 0.55 0.16
Nickel 11.70 11.70 4.54
Silver 1.70 1.70 5.58
Zinc 127 127 29 62

[IDloxins (ng/L) 2,3,7,8-TCDD

llPAHs (ug/L) Acephthene 5.00 5.00 5.00
Acephthylene 5.00 5.00 5.00
Anthracene 5.00 5.00 5.00
Benz(a)anthracene 5.00 5.00 5.00
Benzo(a)pyrene 5.00 5.00 5.00
Benzo(b)fluoranthene 5.00 5.00 5.00
Chrysene 5.00 5.00 5.00
Dibenz(a,h)anthracene 5.00 5.00 5.00
Filuoranthene 5.00 5.00 5.00
Fluorene 5.00 5.00 5.00
2-Methylphthalene 5.00 5.00 5.00
Phthalene 5.00 5.00 5.00
Phenanthrene 5.00 5.00 5.00
Pyrene 5.00 5.00 5.00

IDDTs (pg/L) DDT 0.10 0.10 0.12

| PCBs ) Total Aroclors 2.10 2.10 1.69

Data from NOAA, 1998.
1- Data for Upper Ferry Creek (A1) not available;,
assumed to be the same as measured in Middle Ferry Creek (A3).




Table 3-2a. Maximum concentrations of CoCs used as inputs to the food
web model for each exposure media.

Fish Tissue Data
Middle Ferry Upper Ferry
Creek (A3) Creek (A1))  Reference (GM)
Inorganics (mg/kg, dry wt) Arsenic 2.50 2.50 2.18
Cadmium 0.64 0.64 0.08
Chromium 10.55 10.55 10.14
Copper 74.82 74.82 31.00
Lead 53.77 53.77 2.91
Mercury 0.07 0.07 0.07
Nickel 4.86 486 2.05
Silver 0.12 0.12 0.16
Zinc 259 259 195
Dioxins (n dry wt) 2,3,7,8-TCDD 8.64 8.64 3.08
PAHs (ug/kg, dry wt) Acenaphthene 6.45 22.73 11.36
Acenaphthylene 2273 11.36 11.36
Anthracene 11.36 36.36 11.36
Benz(a)anthracene 36.36 127 11.36
Benzo(a)pyrene 127 209 22.73
Benzo(b)fluoranthene 209 518 31.82
Chrysene 518 282 11.36
Dibenz(a,h)anthracene 282 31.82 11.36
Fluoranthene 31.82 391 11.36
Fluorene 391 11.36 11.36
2-Methylnaphthalene 11.36 11.36 11.36
Naphthalene 11.36 27.27 11.36
Phenanthrene 27.27 250 11.36
Pyrene 250 282 11.36
DDTs (pg/kg,dry wt) DOT 282 50.45 136
PCBs dry wt) Total Aroclors 1759 1759 1759

Data from NOAA, 1998.

1- Data for Upper Ferry Creek (A1) not available;
assumed to be the same as measured in Middle Ferry Creek (A3).
2- Only one data point available max. values assumed = mean.




Table 3-2b. Maximum concentrations of CoCs used as inputs to the food
web model for each exposure media.

Crab Tissue Data'

Middie Ferry Upper Ferry
Creek (A3) Creek (A1)  Reference (GM)
Inorganics (mg/kg, dry wt) Arsenic 244 2.44 5.31
Cadmium 394 3.94 0.28
Chromium 6.09 6.09 11.65
Copper 226 226 165
Lead 49.50 49.50 11.45
Mercury 0.06 0.06 0.07
Nickel 10.38 10.38 8.58
Silver
Zinc 13.38 13.38 7.16
Dioxins (ng/kg, dry wt) 2,3,7,8-TCOD 13.38 13.38 7.16
iPAHs (pg/kg, dry wt) Acenaphthene 7.81 7.81 7.81
Acenaphthylene 7.81 7.81 7.81
Anthracene 7.81 7.81 7.81
Benz(a)anthracene 62.50 62.50 7.81
Benzo(a)pyrene 93.75 93.75 18.75
Benzo(b)fluoranthens 103 103 28.13
Chrysene 96.88 96.88 7.81
Dibenz(a,h)anthracene 31.25 31.25 7.81
Fluoranthene 166 166 7.81
Fluorene 7.81 7.81 7.81
2-Methyinaphthalene
Naphthalene 18.75 18.75 15.63
Phenanthrene 50.00 50.00 7.81
Pyrene 169 169 7.81
EDDTs (pg/kg,dry wt) DDT 17.19 17.19 10.94
PCBs (pg/kg, dry wt) Total Aroclors 1019 1019 188

Data from NOAA, 1998.

1- Data for Upper Ferry Creek (A1) not available;
assumed to be the same as measured in Middle Ferry Creek (A3).
2- Only one data point available max. values assumed = mean.




Table 3-2c. Maximum concentrations of CoCs used as inputs to the food
web model for each exposure media.

Insect Tissue Data (dry wt.)

Middle Ferry Upper Ferry
Creek (A3) Creek (A1)'  Reference (GM)
Inorganics (mg/kg, dry wt) Arsenic 0.46 0.46 0.48
Cadmium 1.81 1.81 1.46
Chromium 2.00 2.00 3.33
Copper 53.85 53.85 57.10
Lead 427 427 13.85
Mercury 0.04 0.04 0.03
Nickel 1.73 1.73 1.50
Silver
- Zinc 149 149 167
{Dioxins (ng/kg, dry wt) 2,3,7,8-TCDD 4.29 4.29 2.65
PAHs (ug/kg, dry wt) Acenaphthene 19.23 19.23 19.23
Acenaphthylene 19.23 19.23 19.23
Anthracene 19.23 19.23 19.23
Benz(a)anthracene 96.15 96.15 96.15
Benzo(a)pyrene 96.15 96.15 96.15
Benzo(b)fluoranthene 96.15 96.15 96.15
Chrysene 96.15 96.15 96.15
Dibenz(a,h)anthracene 96.15 96.15 96.15
Fluoranthene 19.23 19.23 19.23
Fluorene
2-Methylnaphthalene
Naphthalene 19.23 19.23 19.23
Phenanthrene 50.00 50.00 90.38
Pyrene 19.23 19.23 19.23
DDTs ,dry wt) DDT 23.08 23.08 23.08
PCBs (ug/kg, dry wt) Total Aroclors 331 331 269

Data from NOAA, 1998.

1- Data for Upper Ferry Creek (A1) not available;

assumed to be the same as measured in Middle Ferry Creek (A3).
2- Only one data point available max. values assumed = mean.




Table 3-2d. Maximum concentrations of CoCs used as inputs to the food
web model for each exposure media.

Sediment Data

Middle Ferry Upper Ferry
Creek (A3) Creek (A1)  Reference (GM)
Inorganics (mg/kg, dry wt) Arsenic 19.10 13.10 14.20
Cadmium 22.50 18.50 0.33
Chromium 501 900 107.00
Copper 21000 6780 336.00
Lead 22900 4790 141.00
Mercury 1.70 3.10 1.20
Nickel 427 162 33.90
Silver 1.50 3.20 0.65
Zinc 4800 1040 192.00
Dioxins (ng/kg, dry wt) 2,3,7,8-TCDD 16.79 2.55 0.02
PAHSs (ug/kg, dry wt) Acenaphthene 8500 800 1450.00
Acenaphthylene 8500 1500 1450.00
Anthracene 8500 1100 1300.00
Benz(a)anthracene 5000 3200 7000.00
Benzo(a)pyrene 6100 3200 5800.00
Benzo(b)fluoranthene 9900 7300 12000.00
Chrysene 6900 3900 6700.00
Dibenz(a,h)anthracene 8500 730 2000.00
Fluoranthene 12000 8000 14000.00
Fluorene 4450 800 1450.00
2-Methylnaphthalene 8500 1700 1450.00
Naphthalene 4450 1700 1450.00
Phenanthrene 5500 - 4200 §700.00
Pyrene 11000 6600 9300.00
[DDTs (pg/kg,dry wt) DDT 80.00 15.00 4.4
||PCBs (pg/kg, dry wt) Total Aroclors 134500 11765 90

Data from TtNUS (1998).




Table 3-2e. Maximum concentrations of CoCs used as inputs to the food
web model for each exposure media.

Surface Water Data
Middle Ferry  Upper Ferry Reference
Creek (A3) Creek (A1)'? (GM)
Inorganics (ug/l) Arsenic 21.60 21.60 33.00
Cadmium 1.20 1.20 1.00
Chromium 12.40 12.40 22.30
Copper 121 121 51.80
Lead 13.70 13.70 21.00
Mercury 0.55 0.55 0.49
Nickel 11.70 11.70 5.00
Silver 1.70 1.70 18.00
Zinc 127 127 63.00
Dioxins (ng/l) 2,3,7,8-TCDD 0.00E+00 0.00E+00 0.00E+00
PAHs (ugl) Acephthene 5.00 5.00 5.00
Acephthylene 5.00 5.00 5.00
Anthracene 5.00 5.00 5.00
Benz(a)anthracene 5.00 5.00 5.00
Benzo(a)pyrene 5.00 5.00 5.00
Benzo(b)fluoranthene 5.00 5.00 5.00
Chrysene 5.00 5.00 5.00
Dibenz(a,h)anthracene 5.00 5.00 5.00
Fluoranthene 5.00 5.00 5.00
Flourene 5.00 5.00 5.00
2-Methylphthalene 5.00 5.00 5.00
phthalene 5.00 5.00 5.00
Phenthrene 5.00 5.00 5.00
Pyrene 5.00 5.00 5.00
HDDTs isﬁ) DDT 0.10 0.10 0.25
PCBs ) Total Aroclors 2.10 2.10 2.50

Data from NOAA, 1998.

1- Data for Upper Ferry Creek (A1) not available;
assumed to be the same as measured in Middle Ferry Creek (A3).
2- Only one data point available max. values assumed = mean,




Table 3-3a. Mean ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations for the

black-crowned night heron.

Middle Ferry Creek
Total Total TRV Hazard
Class Chemical of Dietary Intake, (ug CoC/day) Assimilated" Assimilated® Quotient
Concern Fish Crab Insects Sediment Water (ug CoC/day) (ug CoC/kg Bw/day)| (mg CoC/kg Bw/day)
[Inorganics  Arsenic 88.7 36.6 0.5 215 1.17E-03 125.2 1418 5.14 0.03
Cadmium 13.7 59.1 1.9 16.7 6.51E-05 77.7 88.0 1.45 0.06
Chromium 223.5 91.5 2.1 4134 6.73E-04 621.0 703.3 1.00 0.70
Copper 1911.1 33894 57.8 10827.7 6.57E-03 13758.1 15581.1 28.13 0.55
Lead 976.0 743.3 4.6 8767.2 7.44E-04 8917.5 10099.0 2.05 493
Mercury 20 09 0.0 1.2 2.99E-05 3.6 41 0.03 0.13
Nickel 110.9 155.8 19 346.1 6.35E-04 522.5 591.7 77.4 7.64E-03
Silver 38 1.8 9.23E-05 4.7 54 12.5 4.30E-04
Zinc o | 85489 12843 160.1 23613  6.89E-03 10501.4 118929 [ 1130 | _105
Ne!c_»_dn.s,. 23,7,8TC0D 00 00 00 00 | 37604 42E04 1.40E-05 0.03
PAHs Acenaphthene 09 0.1 0.0 3.7 2.71E-04 4.0 46 33.80 1.35E-04
Acenaphthylene 04 0.1 0.0 37 2.71E-04 36 41 33.8 1.20E-04
Anthracene 1.4 0.1 0.0 3.7 2.71E-04 4.4 5.0 33.80 1.48E-04
Benz(a)anthracene 4.8 0.9 0.1 6.3 2.71E-04 10.3 11.7 33.80 3.46E-04
Benzo(a)pyrene 7.8 1.4 0.1 5.7 2.71E-04 12.8 145 33.80 4.29€E-04
Benzo(b)fluoranthene 19.5 1.5 0.1 11.0 2.71E-04 27.3 30.9 33.80 9.15E-04
Chrysene 10.6 15 0.1 7.9 2.71E-04 17.0 19.3 33.80 5.71E-04
Dibenz(a,h)anthracene 1.2 0.5 0.1 38 2.71E-04 4.7 5.3 33.80 1.58E-04
Fluoranthene 14.7 2.5 0.0 15.1 2.71E-04 274 31.1 33.80 9.19E-04
Fluorene 04 0.1 2.6 2.71E-04 27 3.1 33.80 9.09E-05
2-Methylnaphthalene 04 38 2.71E-04 36 4.1 33.80 1.20E-04
Naphthalene 1.0 0.3 0.0 2.7 2.71E-04 35 3.9 33.80 1.16E-04
Phenanthrene 9.4 038 0.1 6.0 2.71E-04 13.8 15.6 33.8 4.62E-04
Pyrene 10.6 2.5 0.0 13.7 2.71E-04 228 25.8 33.80 7.64E-04
Sum PAHs 83.0 12.3 0.7 89.8 3.80E-03 158.0 178.9 5.29E-03
DDTs DDT 0.2 0.3 0.0 0.0 5.65E-06 0.5 0.5 2.80E-03 0.18
llpcas Total Aroclors 188 15.3 04 425 1.14E-04 65.4 741 0.18 0.41
~Home range Factor of 1.0 applied; see Table 2-1. Hazard Index 8.0

2 - Body weight (BW) of 0.

883 kg assumed, see text.




Table 3-3b. Mean ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations for the
black-crowned night heron.

Upper Ferry Creek

Total Total TRV Hazard
Class Chemical of Dietary Intake, (ug CoC/day) Assimilated" Assimilated® Quotient
Concern Fish Crab Insects Sediment  Water | (ug CoC/day) (ug CoC/kg Bw/day)(mg CoC/kg Bw/day)
finorganics  Arsenic 88.7 36.6 0.5 15.7 1.17E-03 120.3 136.2 514 0.03
Cadmium 13.7 59.1 1.9 10.9 6.51E-05 728 824 1.45 0.06
Chromium 2235 91.5 2.1 420.7 6.73E-04 627.2 710.3 1.00 0.71
Copper 1911.1 33894 57.8 2539.8 6.57E-03 6713.3 7602.9 28.13 0.27
Lead 976.0 7433 4.6 2831.3 7.44E-04 38719 4385.0 2.05 2.14
Mercury 2.0 0.9 0.0 1.2 2.99E-05 3.6 4.1 0.03 0.13
Nickel 110.9 155.8 1.9 134.7 6.35E-04 342.8 388.2 77.4 5.02E-03
Silver 38 29 9.23E-05 57 6.4 12.5 5.13E-04
Zinc 8548.9 1284.3 160.1 918.1 6.89E-03 9274.6 10503.6 11.30 0.93
1Dioxins 2,3,7,8-TCDD 0.0 0.0 0.0 0.0 3.7E-04 4.2E-04 1.40E-05 0.03
WPAHS Acenaphthene 0.9 0.1 0.0 08 2.71E-04 1.5 1.7 33.80 5.14E-05
Acenaphthylene 04 0.1 0.0 1.4 2.71E-04 1.7 1.9 338 5.55E-05
Anthracene 14 0.1 0.0 1.3 2.7T1E-04 23 27 33.80 7.85E-05
Benz(a)anthracene 48 0.9 0.1 4.0 2.71E-04 8.4 9.5 33.80 2.80E-04
Benzo(a)pyrene 7.8 1.4 0.1 36 2.71E-04 11.0 12.5 33.80 3.70E-04
Benzo(b)fluoranthene 19.5 1.5 0.1 8.1 2.71E-04 248 281 33.80 8.30E-04
Chrysene 10.6 1.5 0.1 5.1 2.71E-04 146 16.6 33.80 4.91E-04
Dibenz(a,h)anthracene 1.2 0.5 0.1 1.1 2.71E-04 2.4 27 33.80 8.12E-05
Fluoranthene 14.7 25 0.0 9.8 2.71E-04 230 26.0 33.80 7.69E-04
Fluorene 0.4 0.1 0.9 2.71E-04 1.2 1.4 33.80 4.12E-05
2-Methyinaphthalene 04 15 2.71E-04 1.6 1.8 33.80 5.47E-05
Naphthalene 1.0 0.3 0.0 14 2.71E-04 2.3 2.6 33.80 7.80E-05
Phenanthrene 9.4 0.8 0.1 43 2.71E-04 12.3 13.9 338 4 12E-04
Pyrene 10.6 25 0.0 1.7 2.71E-04 17.7 201 33.80 5.94E-04
Sum PAHs 83.0 12.3 0.7 51.0 3.80E-03 125.0 1415 4.19E-03
|DDTs DDT 0.2 0.3 0.0 0.0 5.65E-06 0.4 0.5 2.80E-03 0.18
IPCBs Total Aroclors 18.8 15.3 0.4 7.0 1.14E-04 352 39.9 0.18 0.22
Hazard Index 4.70

1- Home range Factor of 1.0 applied; see Table 2-1.
2 - Body weight (BW) of 0.883 kg assumed, see text.




Table 3-3c. Mean ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations for the
black-crowned night heron.

Great Meadows

" Tolal Total TRV Hazard
Class Chemical of Dietary Intake, (ug CoC/day) Assimilated'  Assimilated® Quotient
Concemn Fish Crab Insects Sediment Water |(ug CoC/day)(ug CoC/kg Bw/day)] (mg CoC/kg Bw/day)
Inorganics Arsenic 76.8 79.8 0.5 19.9 6.95E-04 150.4 170.4 5.14 0.03
T Cadmium 1.7 4.1 1.6 0.8 5.20E-05 7.0 7.9 1.45 5.47E-03
Chromium 267.9 174.9 36 162.9 2.89E-04 517.9 586.5 1.00 0.59
Copper 935.1 2470.5 61.2 431.0 1.09E-03 3313.1 37521 28.13 0.13
Lead 78.5 171.9 14.9 192.6 2.33E-04 3891 4407 2.05 0.21
Mercury 2.2 1.1 0.0 1.7 8.45E-06 42 4.8 0.03 0.15
Nickel 61.4 128.9 1.6 54.8 2.47E-04 2098 237.5 77.4 3.07E-03
Silver 6.0 1.4 3.03E-04 6.3 71 12.5 5.69E-04
Zinc 6979.0 1101.7 179.6 360.0 1.61E-03 7327.3 8298.2 11.30 0.73
IDioxins 2,3,7,8-TCDD 0.0 0.0 0.0 0.0 1.8E-04 2.1E-04 1.40E-05 0.01
!PAHs Acenaphthene 04 0.1 0.0 1.6 2.71E-04 1.9 2.1 33.80 6.31E-05
Acenaphthylene 0.4 0.1 0.0 1.6 2.71E-04 1.9 21 33.8 6.31E-05
Anthracene 0.4 0.1 0.0 1.5 2.71E-04 1.8 20 33.80 6.02E-05
Benz(a)anthracene 04 0.1 0.1 54 2.71E-04 5.1 58 33.80 1.72E-04
Benzo(a)pyrene 0.9 0.3 0.1 4.6 2.71E-04 49 5.6 33.80 1.65E-04
Benzo(b)fluoranthene 1.2 04 0.1 8.8 2.71E-04 9.0 102 33.80 3.00E-04
Chrysene 0.4 0.1 0.1 5.2 2.71E-04 50 56 33.80 1.66E-04
Dibenz(a,h)anthracene 0.4 0.1 0.1 2.0 2.71E-04 2.3 26 33.80 7.59E-05
Fluoranthene 0.4 0.1 0.0 10.1 2.71E-04 9.1 10.3 33.80 3.04E-04
Fluorene 0.4 0.1 1.6 2.71E-04 1.9 2.1 33.80 6.25E-05
2-Methylnaphthalene 04 1.6 2.71E-04 1.8 20 33.80 5.91E-05
Naphthalene 0.4 0.2 0.0 1.6 2.71E-04 20 22 33.80 6.64E-05
Phenanthrene 0.4 0.1 0.1 5.1 2.71E-04 49 55 338 1.63E-04
Pyrene 0.4 0.1 0.0 6.7 2.71E-04 6.1 7.0 33.80 2.06E-04
Sum PAHs 7.2 2.1 0.7 57.7 3.80E-03 57.5 65.2 1.93E-03
fODTs DDT 5.1 0.2 0.0 0.0 6.59E-06 4.5 5.1 2.80E-03 1.83
|PCBs Total Aroclors 18.8 2.8 0.3 0.2 9.20E-05 18.8 21.3 0.18 0.12
Hazard Index 3.82

1- Home range Factor of 1.0 applied; see Table 2-1.
2 - Body weight (BW) of 0.883 kg assumed, see text.




Table 3-4a. Maximum ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations for the
black-crowned night heron.

Middle Ferry Creek
Total Total TRV Hazard
Class Chemical of Dietary Intake, (ug CoC/day) Assimilated' Assimilated® Quotient
Concemn Fish Crab Insects Sadiment Water (ug CoC/day) (ug CoC/kg Bw/day) | (mg CoC/kg Bw/day)
Ilnorganlcs Arsenic 938 36.6 05 512 1.17E-03 154.8 175.4 5.14 0.03
Cadmium 239 59.1 1.9 60.3 6.51E-05 123.5 139.9 1.45 0.10
Chromium 3959 91.5 2.1 13434 6.73E-04 1558.0 1764.4 1.00 1.76
Copper 2808.7 33894 578 56309.9 6.57E-03 53180.9 60227.5 28.13 2.14
Lead 2018.6 7433 46 61404.6 7.44E-04 54545 4 61772.9 2.05 30.13
Mercury 2.6 09 0.0 4.6 2.99E-05 6.9 7.8 0.03 0.24
Nickel 182.6 155.8 1.9 1145.0 6.35E-04 1262.4 1429.7 77.4 0.02
Silver 44 4.0 9.23E-05 7.2 8.1 125 6.51E-04
Zinc 9704.1 200.8 160.1 12870.8 6.89E-03 19495 .4 22078.6 11.30 1.95
Dioxins 2,3,7,8-TCDD 0.0 0.0 0.0 0.0 0.00E+00 4.9E-04 5.5E-04 1.40E-05 0.04
IPARSs Acenaphthene 0.2 0.1 0.0 22.8 2.71E-04 19.7 22.3 33.80 6.60E-04
Acenaphthylene 0.9 0.1 0.0 22.8 2.71E-04 20.2 229 338 6.77E-04
Anthracene 04 0.1 0.0 228 2.71E-04 19.9 225 33.80 6.65E-04
Benz(a)anthracene 14 09 0.1 134 2.71E-04 13.4 15.2 33.80 4.50E-04
Benzo(a)pyrene 48 14 0.1 164 - 2.71E-04 . 192 21.8 33.80 6.45E-04
Benzo(b)fluoranthene 78 1.5 0.1 26.5 2.71E-04 30.6 347 33.80 1.03E-03
Chrysene 19.5 15 0.1 18.5 2.71E-04 33.6 38.0 33.80 1.13E-03
Dibenz(a,h)anthracene 10.6 0.5 0.1 22.8 2.71E-04 28.9 327 33.80 9.67E-04
Fluoranthene 1.2 2.5 0.0 322 2.71E-04 30.5 34.5 33.80 1.02E-03
Fluorene 14.7 0.1 119 2.71E-04 227 25.7 33.80 7.61E-04
2-Methylnaphthalene 04 22.8 2.71E-04 19.7 224 33.80 6.61E-04
Naphthalene 04 0.3 0.0 119 2.71E-04 10.8 12.2 33.80 3.61E-04
Phenanthrene 1.0 08 0.1 14.7 2.71E-04 14.1 16.0 338 4.72E-04
Pyrene 94 25 0.0 29.5 2.71E-04 35.2 399 33.80 1.18E-03
Sum PAHs 72.7 12.3 0.7 289.1 3.80E-03 318.6 360.8 0.01
DDTs ODT 10.6 0.3 0.0 0.2 5.65E-06 9.4 10.7 2.80E-03 3.81
lPCBs Total Aroclors 66.0 15.3 0.4 360.7 1.14E-04 376.0 425.8 0.18 2.37
1.0 applied; see Table 2-1. Hazard Index 42.62

1- Home range Factor o

2 - Body weight (BW) of 0.883 kg assumed, see text.




Table 3-4b. Maximum ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations for the
black-crowned night heron.

Upper Ferry Creek
Total Total TRV Hazard
Class Chemical of Dietary Intake, (ug CoC/day) Assimilated' Assimilated? Quotient
Concern Fish Crab Insects Sediment Water |(ug CoC/day) (ug CoC/kg Bw/day) [(mg CoC/kg Bw/day)
finorganics  Arsenic 938 36.6 0.5 35.1 1.17E-03 1412 159.9 5.14 0.03
Cadmium 239 59.1 1.9 49.6 6.51E-05 1144 1295 1.45 0.09
Chromium 395.9 91.5 2.1 24133 6.73E-04 2467 .4 27943 1.00 2.79
Copper 2808.7 33894 57.8 18180.1  6.57E-03 20770.5 235226 28.13 0.84
Lead 2018.6 7433 46 128440 7.44E-4 13268.9 15027 1 2.05 7.33
Mercury 2.6 0.9 0.0 83 2.99E-05 10.1 1.4 0.03 0.36
Nickel 182.6 155.8 1.9 4344 6.35E-04 658.4 7457 77.4 9.63E-03
Silver 44 8.6 9.23E-05 1.1 12.5 12.5 1.00E-03
Zinc 9704.1 200.8 160.1 2788.7  6.89E-03 10925.6 12373.3 11.30 1.09
[Dloxins 2,3,7,8-TCDD 0.0 0.0 0.0 0.0 0.00E+00 4.6E-04 5.2E-04 1.40E-05 0.04
[PAHSs Acenaphthene 09 0.1 0.0 2.1 2.71E-04 27 3.0 33.80 8.93E-05
Acenaphthylene 04 0.1 0.0 4.0 2.71E-04 39 44 338 1.31E-04
Anthracene 1.4 0.1 0.0 29 2.71E-04 38 43 33.80 1.27E-04
Benz(a)anthracene 48 0.9 0.1 8.6 2.71E-04 12.2 13.9 33.80 4.10E-04
Benzo(a)pyrene 7.8 1.4 0.1 8.6 2.71E-04 15.2 17.3 33.80 5.11E-04
Benzo(b)fluoranthene 19.5 1.5 0.1 19.6 2.71E-04 346 38.2 33.80 1.16E-03
Chrysene 10.6 1.5 0.1 10.5 2.71E-04 19.2 21.8 33.80 6.44E-04
Dibenz(a,h)anthracene 1.2 05 0.1 20 2.71B-04 3.2 3.6 33.80 1.06E-04
Fluoranthene 14.7 25 0.0 21.5 2.71E-04 32.8 37.2 33.80 1.10E-03
Fluorene 04 0.1 2.1 2.71E-04 23 26 33.80 7.66E-05
2-Methylnaphthalene 04 4.6 2.71E-04 42 48 33.80 1.42E-04
Naphthalene 1.0 0.3 0.0 46 2.71E-04 50 57 33.80 1.68E-04
Phenanthrene 9.4 08 0.1 113 2.71E-04 18.2 20.6 338 6.11E-04
Pyrene 10.6 2.5 0.0 17.7 2.71E-04 26.2 29.7 33.80 8.78E-04
Sum PAHs 83.0 12.3 0.7 1199 3.80E-03 183.6 207.9 6.15E-03
[DDTs DDT 1.9 0.3 0.0 0.0 5.65E-06 1.9 2.1 2.80E-03 0.76
iPCBs Total Aroclors 66.0 15.3 0.4 31.5 1.14E-04 96.3 109.0 0.18 0.61
1- Home range Factor of 1.0 applied; see Table 2-1. Hazard Index 13.96

2 - Body weight (BW) of 0.883 kg assumed, see text.




Table 3-4c. Maximum ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations for the
black-crowned night heron.

Great Meadows

Total Total TRV Hazard
Class Chemical of Dietary Intake, (ug CoC/day) Assimilated’ Assimilated Quotient
Concem Fish Crab Insects  Sediment  Water (ug CoC/day) (ug CoC/kg Bw/day)|(mg CoC/kg Bw/day)
lﬂlnorganlcs Arsenic 81.9 79.8 0.5 38.1 1.79E-03 170.2 192.8 514 0.04
Cadmium 3.1 4.1 1.6 0.9 5.43E-05 8.2 9.3 1.45 6.42E-03
Chromium 380.5 174.9 3.6 286.9 1.21E-03 719.0 814.3 1.00 0.81
Copper 1163.7 2470.5 61.2 901.0 2.81E-03 3906.9 44246 28.13 0.18
Lead 109.2 171.9 149 378.1 1.14E-03 5729 648.8 2.05 0.32
Mercury 2.6 1.1 0.0 3.2 2.66E-05 58 6.6 0.03 0.21
Nickel 76.8 128.9 1.6 909 2.71E-04 2535 287.0 77.4 3.71E-03
Silver 6.0 1.7 9.77E-04 8.6 7.4 12.5 5.94E-04
Zinc 7303.2 107.5 179.6 514.8 3.42E-03 6889.3 7802.2 11.30 0.69
{Dioxins 2,3,7,8-TCDD 0.0 0.0 0.0 0.0 0.00E+00 1.9E-04 2.2E-04 1.40E-05 0.02
IPAHSs Acenaphthene 0.4 0.1 0.0 39 2.71E-04 38 43 33.80 1.27E-04
Acenaphthylene 04 0.1 0.0 39 2.71E-04 3.8 4.3 33.8 1.27E-04
Anthracene 0.4 0.1 0.0 3.5 2.71E-04 3.4 398 33.80 1.15E-04
Benz(a)anthracene 04 0.1 0.1 18.8 2.11E-04 18.5 18.7 33.80 5.53E-04
Benzo(a)pyrene 0.9 03 0.1 15.6 2.71E-04 143 16.2 33.80 4.78E-04
Benzo(b)fiuoranthene 1.2 04 0.1 322 2.71E-04 28.8 32.6 33.80 9.65E-04
Chrysene 0.4 0.1 0.1 18.0 2.71E-04 15.8 17.8 33.80 5.30E-04
Dibenz(a,h)anthracene 0.4 0.1 0.1 5.4 2.71E-04 5.1 5.8 33.80 1.71E-04
Fluoranthene 04 0.1 0.0 375 2.1E-04 324 36.7 33.80 1.09E-03
Fluorene 0.4 0.1 3.9 2.71E-04 3.8 4.3 33.80 1.26E-04
2-Methylnaphthalens 0.4 39 2.71E-04 37 4.2 33.80 1.23E-04
Naphthalene 0.4 0.2 0.0 39 2.71E-04 39 44 33.80 1.30E04
Phenanthrene 04 0.1 0.1 18.0 2.71E-04 15.8 17.9 338 5.30E-04
Pyrene 04 0.1 0.0 249 2.71E-04 21.7 245 33.80 7.26E-04
Sum PAHs 7.2 21 07 193.2 3.80E-03 172.7 195.6 5.79E-03
DDT bDT 5.1 0.2 0.0 0.0 1.36E-05 4.5 5.1 2.80E-03 1.83
ﬂPCB PCBs 66.0 2.8 0.3 0.2 1.36E-04 59.0 66.8 0.18 0.37
Hazard Index 4.46

1- Home range Factor of 1.0 applied; see Table 2-1.
2 - Body weight (BW) of 0.883 kg assumed, see text.




Table 3-5a. Mean ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations for the
red-winged black bird.

Middle Ferry Creek
“Total " Total TRV Hazard
Class Chemical of Dietary Intake, (ug CoC/day) Assimilated' Assimilated? Quotient
Concem Fish Crab Insects Sediment Water (ug CoC/day) (pg CoC/kg Bw/day)| (mg CoC/kg Bw/day)
Inorganics  Arsenic 0.0 0.0 55 0.0 1.80E-04 42 77.3 5.14 0.02
Cadmium 0.0 0.0 214 0.0 1.00E-05 16.3 302.6 1.45 0.21
Chromium 0.0 0.0 23.6 0.0 1.04E-04 181 3347 1.00 0.33
Copper 0.0 0.0 636.2 0.0 1.01E-03 486.7 9012.4 28.13 0.32
Lead 0.0 0.0 504 0.0 1.14E-04 38.6 7146 2.05 0.35
Mercury 0.0 0.0 0.5 0.0 4.59E-06 0.3 6.4 0.03 0.20
Nickel 0.0 0.0 204 0.0 9.77E-05 156 289.7 77.4 3.74E-03
Silver 0.0 0.0 1.42E-05 0.0 0.0 12.5 1.61E-08
Zinc 0.0 0.0 1763.1 0.0 1.06E-03 1348.8 24977.2 11.30 2.21
IDloxins 2,3,7,8-TCOD 0.0 0.0 0.0 0.0 4.3E-05 8.0E-04 1.40E-05 0.06
{PAHs Acenaphthene 0.0 0.0 0.2 0.0 4.17E-05 0.2 32 33.80 9.52E-05
Acenaphthylene 0.0 0.0 0.2 0.0 4.17E-05 0.2 32 338 9.52E-05
Anthracene 0.0 0.0 0.2 0.0 4.17E-05 0.2 3.2 33.80 9.52E-05
Benz(a)anthracene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Benzo(a)pyrene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4,76E-04
Benzo(b)fluoranthene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Chrysene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Dibenz(a,h)anthracene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Fluoranthene 0.0 0.0 0.2 0.0 4.17E-05 0.2 32 33.80 9.52E-05
Fluorene 0.0 0.0 0.0 4.17E-05 0.0 00 33.80 1.75E-08
2-Methylnaphthalene 0.0 0.0 4.17E-05 0.0 0.0 33.80 1.75E-08
Naphthalene 0.0 0.0 0.2 0.0 4.17E-05 0.2 32 33.80 9.52E-05
Phenanthrene 0.0 0.0 0.6 0.0 4.17E-05 05 84 338 2.48E-04
Pyrene 0.0 0.0 0.2 0.0 4.17E-05 0.2 3.2 33.80 9.52E-05
Sum PAHs 0.0 0.0 7.6 0.0 5.84E-04 5.8 108.2 3.20E-03
[DDTs DDT 0.0 0.0 0.3 0.0 8.68E-07 0.2 3.9 2.80E-03 1.38
[PCBs Total Aroclors 0.0 0.0 3.9 0.0 1.75E-05 3.0 55.4 0.18 0.31
1- Home range Factor of 0.9 applied, see Table 2-1. Hazard Index 5.39

2 - Body weight (BW) of 0.054 kg assumed, see text.




Table 3-5b. Mean ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations for the
red-winged black bird.

_Upper Ferry Creek

" Tofal Total TRV Hazard
Class Chemical of Dietary Intake, (ug CoC/day) Assimilated’ Assimilated® Quotient
Concemn Fish Crab Insects Sediment Water | (ug CoC/day) (g CoC/kg Bw/day) | (mg CoC/kg Bw/day)
[inorganics  Arsenic 0.0 0.0 55 0.0 1.80E-04 42 77.3 5.14 0.02
Cadmium 0.0 0.0 214 0.0 1.00E-05 16.3 302.6 1.45 0.21
Chromium 0.0 0.0 23.6 0.0 1.04E-04 18.1 334.7 1.00 0.33
Copper 0.0 0.0 636.2 0.0 1.01E-03 486.7 8012.4 28.13 0.32
Lead 0.0 0.0 504 0.0 1.14E-04 38.6 7146 2.05 0.35
Mercury 0.0 0.0 0.5 0.0 4.59E-06 0.3 6.4 0.03 0.20
Nickel 0.0 0.0 204 0.0 9.77E-05 15.6 289.7 77.4 3.74E-03
Silver 0.0 0.0 1.42E-05 0.0 0.0 12.5 1.61E-08
Zinc 0.0 0.0 1763.1 0.0 1.06E-03 1348.8 24977.2 11.30 2.21
Dioxins 2,3,7,8-TCDD 0.0 0.0 0.0 0.0 4.3E-05 8.0E-04 1.40E-05 0.06
qPAHs Acenaphthene 0.0 0.0 0.2 0.0 4.17E-05 0.2 32 33.80 9.52E-05
Acenaphthylene 0.0 0.0 0.2 0.0 4.17E-05 0.2 32 33.8 9.52E-05
Anthracene 0.0 0.0 02 0.0 4.17E-05 0.2 32 33.80 9.52E-05
Benz(a)anthracene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Benzo(a)pyrene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Benzo(b)fluoranthene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Chrysene 0.0 0.0 1.1 0.0 4.17E-05 09 16.1 33.80 4.76E-04
Dibenz(a,h)anthracene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Fluoranthene 0.0 0.0 0.2 0.0 4.17E-05 0.2 32 33.80 9.52E-05
Fluorene 0.0 0.0 0.0 4.17E-05 0.0 0.0 33.80 1.75E-08
2-Methylnaphthalene 0.0 0.0 4.17E-05 0.0 0.0 33.80 1.75E-08
Naphthalene 0.0 0.0 0.2 0.0 4.17E-05 0.2 32 33.80 9.52E-05
Phenanthrene 0.0 0.0 0.6 0.0 4.17E-05 05 8.4 338 2.48E-04
Pyrene 0.0 0.0 0.2 0.0 4.17E-05 0.2 3.2 33.80 9.52E-05
Sum PAHs 0.0 0.0 7.6 0.0 5.84E-04 5.8 108.2 3.20E-03
DDTs DDT 0.0 0.0 0.3 0.0 8.68E-07 0.2 3.9 2.80E-03 1.38
frcBs Total Aroclors 0.0 0.0 39 0.0 1.75E-05 3.0 55.4 0.18 0.31
Hazard Index 5.39

1- Home range Factor of 0.9 applied; see Table 2-1.
2 - Body weight (BW) of 0.054 kg assumed, see toxt.




Table 3-5c. Mean ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations for the

red-winged black bird.
Great Meadows
Total Total TRV Hazard
Class Chemical of Dietary Intake, (ug CoC/day) Assimilated' Assimilated® Quotient
Concem Fish Crab Insacts Sediment  Water (ug CoC/day) (ug CoClkg Bw/day)|(mg CoC/kg Bw/day)
[inorganics Arsenic 0.0 0.0 57 0.0 1.07E-04 43 80.5 5.14 0.02
Cadmium 0.0 00 173 0.0 7.99E-06 13.2 24486 1.45 0.17
Chromium 0.0 0.0 393 0.0 4 45E-05 301 556.8 1.00 0.56
Copper 0.0 0.0 674.6 0.0 1.67E-04 516.0 9556.4 28.13 034
Lead 0.0 0.0 163.6 0.0 3.58E-0S 125.1 2317.5 2.05 1.13
Mercury 0.0 0.0 0.3 0.0 1.30E-06 0.3 48 0.03 0.15
Nickel 0.0 0.0 17.7 0.0 3.79E-05 13.6 2511 77.4 3.24E-03
Silver 0.0 0.0 4.66E-05 00 0.0 125 5.28E-08
Zinc 0.0 0.0 1977.8 0.0 247E-04 1513.0 28018.9 11.30 2.48
Dioxins 2,3,7,8-TCOD 0.0 0.0 0.0 0.0 2.7E-05 4.9E-04 1.40E-05 0.04
PAHs Acenaphthene 0.0 0.0 0.2 0.0 4.17E-05 0.2 32 33.80 9.52E-05
Acenaphthylene 0.0 0.0 0.2 0.0 4.17E-05 0.2 3.2 338 9.52E-05
Anthracene 0.0 0.0 0.2 0.0 4.17E-05 0.2 32 33.80 9.52E-05
Benz(a)anthracene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Benzo(a)pyrene 0.0 0.0 i1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Benzo(b)fluoranthene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Chrysene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Dibenz(a,h)anthracene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Fluoranthene 00 0.0 02 0.0 4.17E-05 0.2 32 33.80 9.52E-05
Fluorene 0.0 0.0 0.0 4.17E-05 0.0 0.0 33.80 1.75E-08
2-Methylnaphthalene 0.0 0.0 4.17E-05 0.0 0.0 33.80 1.75E-08
Naphthalene 0.0 0.0 0.2 0.0 4.17E-05 0.2 32 33.80 9.52E-05
Phenanthrene 0.0 0.0 11 0.0 4.17E-05 0.8 151 338 4. 48E-04
Pyrene 0.0 0.0 0.2 0.0 4.17E-05 0.2 3.2 33.80 8.52E-05
Sum PAHs 0.0 0.0 8.1 0.0 5.84E-04 6.2 114.9 3.40E-03
iDDTs DDT 0.0 0.0 0.3 0.0 1.01E-06 0.2 3.9 2.80E-03 1.38
{PCBs Total Aroclors 0.0 0.0 32 0.0 1.41E-05 24 45.1 0.18 0.25
1- Home range Factor of 0.9 applied; see Table 2-1. Hazard Index 6.51

2 - Body weight (BW) of 0.054 kg assumed, see text.




Table 3-6a. Maximum ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations for the
red-winged black bird.

Middle Ferry Creek
Total Total TRV Hazard
Class Chemical of Dietary Intake, (ug CoC/day) Assimilated' Assimilated? Quotient
Concern Fish Crab Insects Sediment  Water (ug CoC/day) (ug CoCl/kg Bw/day)| (mg CoC/kg Bw/day)
Inorganics Arsenic 0.0 0.0 55 0.0 1.80E-04 42 77.3 514 0.02
Cadmium 0.0 0.0 214 0.0 1.00E-05 16.3 302.6 1.45 0.21
Chromium 0.0 0.0 23.6 0.0 1.04E-04 18.1 3347 1.00 0.33
Copper 0.0 0.0 636.2 0.0 1.01E-03 486.7 9012.4 28.13 0.32
Lead 0.0 0.0 50.4 0.0 1.14E-04 38.6 714.6 2.05 0.35
Mercury 0.0 0.0 0.5 0.0 4.59E-06 0.3 6.4 0.03 0.20
Nickel 0.0 0.0 204 0.0 9.77E-05 15.6 289.7 77.4 3.74E-03
Silver 0.0 0.0 1.42E-05 0.0 0.0 12.5 1.61E-08
Zinc 0.0 0.0 1763.1 0.0 1.06E-03 1348.8 24977.2 11.30 2.21
Dioxins 2,3,7,8-TCDD 0.0 0.0 0.0 0.0 0.00E+00 4.3E-05 8.0E-04 1.40E-05 0.06
IPAHs Acenaphthene 0.0 0.0 0.2 0.0 4.17E-05 02 32 33.80 9.52E-05
Acenaphthylene 0.0 0.0 0.2 0.0 4.17E-05 02 32 338 9.562E-05
Anthracene 0.0 0.0 0.2 0.0 4.17E-05 0.2 3.2 33.80 9.52E-05
Benz(a)anthracene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Benzo(a)pyrene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Benzo(b)fluoranthene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Chrysene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Dibenz(a,h)anthracene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Fluoranthene 0.0 0.0 02 0.0 4.17E-05 0.2 32 33.80 9.52E-05
Fluorene 0.0 0.0 0.0 4.17E-05 0.0 0.0 33.80 1.75E-08
2-Methylnaphthalene 0.0 0.0 4.17E-05 0.0 0.0 33.80 1.75E-08
Naphthalene 0.0 0.0 02 0.0 4.17E-05 02 32 33.80 9.52E-05
Phenanthrene 0.0 0.0 0.6 00 4.17E-05 0.5 84 338 2.48E-04
Pyrene 0.0 0.0 0.2 0.0 4.17E-05 0.2 3.2 33.80 9.52E-05
Sum PAHs 0.0 0.0 7.6 0.0 5.84E-04 5.8 108.2 3.20E-03
DDTs DDT 0.0 0.0 0.3 0.0 8.68E-07 0.2 39 2.80E-03 1.38
[PCBs Total Aroclors 0.0 0.0 39 0.0 1.75E-05 3.0 55.4 0.18 0.31
1- Home range Factor of 0.9 applied; see Table 2-1 Hazard Index 5.39

2 - Body weight (BW) of 0.054 kg assumed, see text.




Table 3-6b. Maximum ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations for the
red-winged black bird.

Upper Ferry Creek
Total Total TRV Hazard
Class Chemical of Dietary Intake, (g CoC/day) Assimilated' Assimilated? Quotient
Concemn Fish Crab Insects Sediment Water | (ug CoC/day) (ug CoC/kg Bw/day){mg CoC/kg Bw/day
FInorganlcs Arsenic 0.0 0.0 55 0.0 1.80E-04 42 77.3 5.14 0.02
Cadmium 0.0 0.0 214 0.0 1.00E-05 16.3 302.6 1.45 0.21
Chromium 0.0 0.0 23.6 0.0 1.04E-04 18.1 3347 1.00 0.33
Copper 0.0 0.0 636.2 0.0 1.01E-03 486.7 9012.4 28.13 0.32
Lead 0.0 0.0 504 0.0 1.14E-04 38.6 7146 2.05 0.35
Mercury 0.0 0.0 0.5 0.0 4.59E-06 0.3 6.4 0.03 0.20
Nickel 0.0 0.0 204 0.0 9.77E-05 15.6 289.7 774 3.74E-03
Silver 0.0 0.0 1.42E-05 0.0 0.0 12.5 1.61E-08
Zinc 0.0 0.0 1763.1 0.0 1.06E-03 1348.8 24977.2 11.30 2.21
|Dioxins 2,3,7,8-TCDD 0.0 0.0 0.0 0.0 0.00E+00 4 3E-05 8.0E-04 1.40E-05 0.06
{PAHs Acenaphthene 0.0 0.0 0.2 0.0 4.17E-05 0.2 32 33.80 9.52E-05
Acenaphthylene 0.0 0Ou 0.2 0.0 4.17E-05 0.2 3.2 338 9.52E-05
Anthracene 0.0 0.0 0.2 0.0 4.17E-05 0.2 3.2 33.80 9.52E-05
Benz(a)anthracene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Benzo(a)pyrene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Benzo(b)fluoranthene 0.0 0.0 1.1 0.0 4.17E-05 09 16.1 33.80 4.76E-04
Chrysene 0.0 0.0 1.1 0.0 4.17E-05 09 16.1 33.80 4.76E-04
Dibenz(a,h)anthracene 0.0 0.0 1.1 0.0 4.17E-05 09 16.1 33.80 4.76E-04
Fluoranthene 0.0 0.0 0.2 0.0 4.17E-05 0.2 3.2 33.80 9.52E-05
Fluorene 0.0 0.0 0.0 4.17E-05 0.0 0.0 33.80 1.75E-08
2-Methyinaphthalene 0.0 0.0 4.17E-05 0.0 0.0 33.80 1.75E-08
Naphthalene 0.0 0.0 0.2 0.0 4.17E-05 0.2 3.2 33.80 9.52E-05
Phenanthrene 0.0 0.0 0.6 0.0 4.17E-05 0.5 8.4 338 2.48E-04
Pyrene 0.0 0.0 0.2 0.0 4.17E-05 0.2 32 33.80 9.52E-05
Sum PAHs 0.0 0.0 7.6 0.0 5.84E-04 58 108.2 3.20E-03
|DDTs DDT 0.0 0.0 0.3 0.0 8.68E-07 0.2 3.9 2.80E-03 1.38
[PCBs Total Aroclors 0.0 0.0 39 0.0 1.75E-05 3.0 55.4 0.18 0.31
Hazard Index 5.39

1- Home range Factor of 0.9 applied; see Table 2-1.
2 - Body weight (BW) of 0.054 kg assumed, see text.




Table 3-6¢. Maximum ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations

for the red-winged black bird.

Great Meadows

Total Total TRV Hazard
Class Chemical of Dietary Intake, (ug CoC/day) Assimilated Assimilated® Quotient
Concern Fish Crab Insects Sediment Water (pg CoC/day) (pg CoC/kg Bw/day)| (mg CoC/kg Bw/day)
Inorganics Arsenic 0.0 0.0 5.7 0.0 2.7SE-04 43 80.5 514 0.02
Cadmium 0.0 0.0 17.3 0.0 8.35E-06 13.2 2448 1.45 017
Chromium 0.0 0.0 393 0.0 1.86E-04 30.1 556.8 1.00 0.58
Copper 0.0 0.0 674.6 0.0 4.32E-04 516.0 9556.4 28.13 0.34
Lead 0.0 0.0 163.6 0.0 1.75E-04 125.1 2317.5 2.05 1.13
Mercury 0.0 0.0 0.3 0.0 4.09E-06 03 4.8 0.03 0.15
Nickel 0.0 0.0 177 0.0 4.17E-05 13.6 2511 77.4 3.24E-03
Silver 0.0 0.0 1.50E-04 0.0 0.0 12.5 1.70E-07
Zinc 0.0 0.0 1977.8 0.0 5.26E-04 1513.0 28018.9 11.30 2.48
iDioxins 2,3,7,8-TCDD 0.0 0.0 0.0 0.0 0.00E+00 2.7E-05 4.9E-04 1.40E-05 0.04
fPAHs Acenaphthene 0.0 0.0 0.2 0.0 4.17E-05 0.2 3.2 33.80 9.52E-05
Acenaphthylene 0.0 0.0 0.2 0.0 4.17E-05 0.2 32 338 9.52E-05
Anthracene 0.0 0.0 0.2 0.0 4.17E-05 0.2 3.2 33.80 9.52E-05
Benz(a)anthracene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4.76E-04
Benzo(a)pyrene 0.0 0.0 1.1 0.0 4.17E-05 09 16.1 33.80 4.76E-04
Benzo(b)fluoranthene 0.0 0.0 1.1 0.0 4.17E-05 09 16.1 33.80 4.76E-04
Chrysene 0.0 0.0 1.1 0.0 4.17E-05 0.9 16.1 33.80 4,76E-04
Dibenz(a,h)anthracene 0.0 0.0 1.1 0.0 4.17E-05 09 16.1 33.80 4.76E-04
Fluoranthene 0.0 0.0 0.2 0.0 4.17E-05 0.2 3.2 33.80 9.52E-05
Fluorene 0.0 0.0 0.0 4.17E-05 0.0 0.0 33.80 1.75E-08
2-Methylnaphthalene 0.0 0.0 4.17E-05 0.0 0.0 33.80 1.75E-08
Naphthalene 0.0 0.0 0.2 0.0 4.17E-05 0.2 3.2 33.80 9.52E-05
Phenanthrene 0.0 0.0 1.1 0.0 4.17E-05 08 15.1 338 4.48E-04
Pyrene 0.0 0.0 0.2 0.0 4.17E-05 0.2 32 33.80 9.52E05
Sum PAHs 0.0 0.0 8.1 0.0 5.84E-04 8.2 114.9 3.40E-03
|DDTs DDT 0.0 0.0 0.3 0.0 2.09E-06 0.2 3.9 2.80E-03 1.38
[PcBs Total Aroclors 0.0 0.0 3.2 0.0 2.09E-05 24 451 0.18 0.25
1- Home range Factor of 0.8 applied; see Table 2-1. Hazard Index 6.51

2 - Body weight (BW) of 0.054 kg assumed, see text.




Table 3-7a. Mean ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations for the

raccoon.
Middle Ferry Creek
Total Totat TRV Hazard
Class Chemical of Dietary Intake, (ug CoC/day) Assimilated Assimilated’ Quotient
Concern Fish Crab Insects Sediment  Water (pg CoC/day) (ug CoCl/kg Bw/day) | (mg CoC/kg Bw/day)
Hlnorganlcs Arsenic 371 238.0 86.0 2254 1.07E-02 498.5 83.1 0.13 0.66
Cadmium 57 384.4 3369 175.6 5.96E-04 767.3 127.9 1.00 0.13
Chromium 935 5949 3728 43435 6.16E-03 4594.0 765.7 3.28 0.23
Copper 799.4 22036.7 10036.0 113764.7 6.01E-02 124641.4 20773.6 11.71 1.77
Lead 408.3 4832.6 795.7 92115.5  6.80E-03 83429.3 13904.9 8.00 1.74
Mercury 0.9 6.1 7.2 12.7 2.73E-04 228 3.8 0.03 0.12
Nickel 464 1012.9 3226 3636.5 5.81E-03 4265.6 710.9 40.0 0.02
Silver 1.6 19.2 8.44E-04 17.6 2.9 181 1.62E-04
Zinc 35759 8350.3 27814.1 248098 6.31E-02 54867.7 9144.6 s 0.06
Dioxins 2,3,7,8-TCDD 0.0 0.0 0.0 0.0 1.9E-03 3.2E-04 1.00E-03 3.20E-04
IPAHs Acenaphthene 0.4 0.8 36 393 2.48E-03 37.4 6.2 175 3.56E-05
Acenaphthylene 0.2 08 36 384 2.48E-03 36.4 6.1 257 2.36E-04
Anthracene 0.6 0.8 36 38.6 2.48E-03 37.0 6.2 500 1.23E-05
Benz(a)anthracene 2.0 6.1 17.9 66.5 2.48E-03 78.7 13.1 0.45 0.03
Benzo(a)pyrene 33 92 17.9 60.0 2.48E-03 76.8 12.8 1.00 0.01
Naphthalene 04 1.8 36 28.9 2.48E-03 295 49 153 3.22E-05
Phenanthrene 39 49 9.3 63.2 2.48E-03 69.1 11.5 257.0 4.48E-05
Pyrene 44 16.5 36 144.0 2.48E-03 143.2 23.9 219 1.09E-04
Sum PAHs 46.0 109.7 159.9 1226.1 4.47E-02 1310.4 515.9 0.04
DDTs DDE 0.1 1.7 43 0.4 5.16E-05 5.5 0.9 9.50 9.65E-05
IPCBs Total Aroclors 79 99.5 61.6 4469 1.04E-03 523.5 87.2 0.14 0.62
1- Home range Factor of 1.0 applied, see Table 2-1 Hazard Index 5.39

2 - Body weight (BW) of 6.00 kg assumed, see text.
3 - No TRV Data Available.




Table 3-7b. Mean ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations for the

raccoon.
Upper Ferry Creek
Total Total TRV Hazard
Class Chemical of Dietary Intake, (ug CoC/day) Assimilated' Assimilated? Quotient
Concem Fish Crab Insects Sediment Water | (ug CoC/day) (ug CoC/kg Bw/day)i(mg CoCrkg Bw/day)
Inorganics  Arsenic 37.1 238.0 86.0 165.0 1.07E-02 4472 745 0.13 0.59
Cadmium 5.7 384.4 336.9 114.4 5.96E-04 7158.3 119.2 1.00 0.12
Chromium 935 594.9 372.8 4420.7 6.16E-03 4659.6 776.6 3.28 0.24
Copper 799.4 22036.7  10036.0 26685.0 6.01E-02 50623.6 8437.3 11.71 0.72
Lead 408.3 4832.6 795.7 29747.8  6.80E-03 30416.7 5069.5 8.00 0.63
Mercury 0.9 6.1 72 12.6 2.73E-04 227 3.8 0.03 0.12
Nickel 46.4 1012.9 322.6 1415.5 5.81E-03 2377.8 396.3 40.0 9.91E£-03
Silver 1.6 30.6 8.44E-04 27.3 46 18.1 2.51E-04
Zinc 3575.9 8350.3 27814.1 9646.0 6.31E-02 41978.5 6996.4 160 0.04
IDioxins 2,3,7,8-TCDD 0.0 0.0 0.0 0.0 1.9E-03 3.2E-04 1.00E-03 3.22E-04
PAHs Acenaphthene 04 0.8 3.6 8.5 2.48E-03 11.3 1.9 175 1.07E-05
Acenaphthylene 0.2 08 36 14.5 2.48E-03 16.2 2.7 257 1.05€E-04
Anthracene 0.6 0.8 3.6 13.2 2.48E-03 156.4 2.6 500 5.13E-06
Benz(a)anthracene 2.0 6.1 17.9 422 2.48E-03 58.0 9.7 0.45 0.02
Benzo(a)pyrene 33 9.2 17.9 38.1 2.48E-03 58.2 9.7 1.00 9.70E-03
Naphthalene 0.4 1.8 3.6 14.8 2.48E-03 176 2.9 163 1.92E-05
Phenanthrene 3.9 4.9 9.3 449 2.48E-03 535 8.9 257.0 3.47E-05
Pyrene 4.4 16.5 3.6 81.2 2.48E-03 89.8 156.0 219 6.85E-05
Sum PAHs 46.0 109.7 159.9 8177  4.47E-Q2 963.3 4581 0.03
DDTs DDE 0.1 1.7 43 0.2 5.16E-05 5.3 0.9 9.50 9.33E-05
ﬂPCBs Total Aroclors 7.9 99.5 61.6 73.8 1.04E-03 206.4 34.4 0.14 0.25
1- Home range Factor of 1.0 applied; see Table 2-1. Hazard Index 2.75

2 - Body weight (BW) of 6.00 kg assumed, see text.

3 - No TRV Data Available.




Table 3-7c. Mean ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations for the

raccoon.
Great Meadows
Total Total TRV Hazard
Class Chemical of Dietary Intake, (pg CoC/day) Assimilated' Assimilated® Quotient
Concem Fish Crab Insects Sediment Water | (ug CoC/day) (ug CoC/kg Bw/day| (mg CoC/kg Bw/day)
finorganics  Arsenic 32.1 518.8 89.6 208.8 6.36E-03 7219 120.3 0.13 0.95
Cadmium 0.7 26.9 2724 8.6 4.75E-04 262.4 437 1.00 0.04
Chromium 112.1 11373 620.1 1711.5 2.65E-03 30438 507.3 3.28 0.15
Copper 391.1 16062.1 10641.8 4528.8 9.93E-03 26880.3 4480.0 11.71 0.38
Lead 32.8 11174 2580.7 2023.5  2.13E-03 4891.3 815.2 8.00 0.10
Mercury 0.9 7.0 54 17.5 7.73E-05 26.2 44 0.03 0.14
Nickel 25.7 838.0 279.6 576.1 2.26E-03 14615 2436 40.0 6.09E-03
Silver 2.5 149 2.77E-03 14.8 25 18.1 1.36E-04
Zinc 2919.3 7163.1 31201.2 3783.0 1.47E-02 38306.6 6384.4 160 0.04
Dioxins 2,3,7,8-TCDD 0.0 0.0 0.0 0.0 1.1E-03 1.8E-04 1.00E-03 1.75E-04
[PAHSs Acenaphthene 0.2 0.8 36 17.3 2.48E-03 18.6 3.1 175 1.77E-05
Acenaphthylene 0.2 0.8 3.6 17.3 2.48E-03 18.6 3.1 257 1.20E-04
Anthracene 0.2 0.8 36 16.3 2.48E-03 17.7 2.9 500 5.89E-06
Benz(a)anthracene 0.2 0.8 17.9 56.8 2.48E-03 64.3 10.7 0.45 0.02
Benzo(a)pyrene 0.4 1.8 179 48.0 2.48E-03 57.9 9.6 1.00 9.64E-03
Dibenz(a,h)anthracene 0.2 0.8 17.9 21.2 2.48E-03 341 57 7.70 7.37E-04
Fluoranthene 0.2 08 3.6 106.2 2.48E-03 941 15.7 50.00 3.14E-04
Fluorene 0.2 0.8 17.3 2.48E-03 155 2.6 250 1.04E-05
2-Methyinaphthalene 02 173 2.48E-03 14.9 25 153 1.63E-05
Naphthalene 0.2 1.5 3.6 17.3 2.48E-03 19.2 3.2 153 2.10E-05
Phenanthrene 0.2 0.8 16.8 53.5 2.48E-03 60.6 10.1 257.0 3.93E-05
Pyrene 0.2 0.8 3.6 70.0 2.48E-03 63.4 10.6 219 4 83E-05
Sum PAHs 14.2 43.2 167.4 888.2 4.47E-02 9461 4552 0.03
|DDTs DDE 2.1 1.1 43 0.1 6.03E-05 6.4 1.1 9.50 1.13E-04
ipCBs Total Aroclors 7.9 18.3 50.2 2.4 8.41E-04 66.9 11.2 0.14 0.08
Hazard Index 1.94

1- Home range Factor of 1.0 applied; see Table 2-1.

2 - Body weight (BW) of 6.00 kg assumed, see text.
3 - No TRV Data Available.




Table 3-8a. Maximum ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations for the

raccoon.
Middle Ferry Creek
Total Total “TRV Hazard
Class Chemical of Dietary Intake, (ug CoC/day) Assimilated' Assimilated? Quotient
Concemn Fish Crab Insects Sediment Water (ug CoC/day) (ug CoCl/kg Bw/day)|(mg CoC/kg Bw/day)
Inorganics  Arsenic 393 238.0 86.0 538.1 1.07E-02 766.2 127.7 0.13 1.01
Cadmium 10.0 3844 336.9 633.9 5.96E-04 1160.4 193.4 1.00 0.19
Chromium 165.6 594.9 372.8 14114.8 6.16E-03 12960.9 2160.1 328 0.66
Copper 11748  22036.7 10036.0 591637.0 6.01E-02 531152.0 88525.3 11.71 7.56
Lead 844.4 4832.6 795.7  645166.1 6.80E-03 553893.0 923155 8.00 11.54
Mercury 1.1 6.1 7.2 47.9 2.73E-04 52.9 8.8 0.03 0.28
Nickel 76.4 1012.9 3226 12030.0 5.81E-03 11425.5 1904.3 40.0 0.05
Silver 1.9 423 8.44E-(4 375 6.2 18.1 3.45E-04
Zinc 4059.1 1305.8  27814.1 135231.3 6.31E-02 143148.8 23858.1 160 0.15
Dioxins 2,3,7,8-TCDD 0.0 0.0 0.0 0.0 0.00E+00 2.3E-03 3.8E-04 1.00E-03 3.84E-04
PAHs Acenaphthene 0.1 0.8 3.6 239.5 2.48E-03 207.3 346 175 1.97E-04
Acenaphthylene 04 0.8 36 239.5 2.48E-03 207.6 346 257 1.35E-03
Anthracene 02 0.8 36 239.5 2.48E-03 2074 346 500 6.91E-05
Benz(a)anthracene 0.6 6.1 17.9 140.9 2.48E-03 140.6 234 0.45 0.05
Benzo(a)pyrene 2.0 9.2 17.9 1719 2.48E-03 170.8 285 1.00 0.03
Naphthalene 02 1.8 36 1254 2.48E-03 1113 18.6 153 1.22E-04
Phenanthrene 0.4 4.9 9.3 155.0 2.48E-03 1441 240 257.0 9.35E-05
Pyrene 3.9 16.5 3.6 309.9 2.48E-03 2838 47 .3 219 2.16E-04
Sum PAHs 416 109.7 159.9 34154 4.47E-02 3167.7 527.9 0.09
DDTs DDE 4.4 1.7 4.3 23 5.16E-05 10.8 1.8 9.50 1.89E-04
|PCBs Toftal Aroclors 276 99.5 61.6 3789.3 1.04E-03 3381.3 563.6 0.14 4.03
1- Home range Faclor of 1 applied: see Table 2-1. Hazard Index 25.55

2 - Body weight (BW) of 6.00 kg assumed, see text.

3 - No TRV Data Available.




Table 3-8b. Maximum ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations

for the raccoon.

Upper Ferry Creek
“Total Total TRV Hazard
Class Chemical of Dietary Intake, (ug CoC/day) Assimilated’ Assimilated? Quotient
Concemn Fish Crab Insects Sediment Water | (ug CoC/day) (ug CoC/kg Bw/day)(mg CoC/kg Bw/day)
flnorganics Arsenic 393 238.0 86.0 369.1 1.07E-02 6225 103.7 0.13 0.82
Cadmium 10.0 384 .4 336.9 521.2 5.96E-04 1064.7 177.4 1.00 0.18
Chromium 165.6 594.9 372.8 253559  6.16E-03 2251568 3752.6 3.28 1.14
Copper 1174.8 22036.7 10036.0 1910142  6.01E-02 190622.6 317704 11.71 2.7
Lead 844 4 4832.6 795.7 134949.6  6.80E-03 120209.0 20034 .8 8.00 2.50
Mercury 1.1 6.1 7.2 87.3 2.73E-04 86.4 144 0.03 0.45
Nickel 76.4 1012.9 322.6 4564.1 5.81E-03 5079.5 846.6 40.0 0.02
Sitver 1.9 90.2 8.44E-04 78.2 13.0 181 7.20E-04
Zinc 4059.1 1305.8 27814.1 29300.1  6.31E-02 53107.3 8851.2 160 0.06
|Dioxins 2,3,7,8-TCDD 0.0 0.0 0.0 0.0 0.00E+00 2.0E-03 3.3E-04 1.00E-03 3.28E-04
jPAHSs Acenaphthene 0.4 0.8 3.6 225 2.48E-03 23.2 3.9 175 2.21E-05
Acenaphthylene 0.2 0.8 3.6 423 2.48E-03 39.8 6.6 257 2.58E-04
Anthracene 0.6 0.8 3.6 310 2.48E-03 305 5.1 500 1.02E-05
Benz(a)anthracene 2.0 6.1 17.9 90.2 2.48E-03 98.8 16.5 0.45 0.04
Benzo(a)pyrene 33 9.2 17.9 90.2 2.48E-03 102.4 171 1.00 0.02
Naphthalene 0.4 1.8 36 479 2.48E-03 457 7.6 163 4 99E-05
Phenanthrene 39 49 9.3 1183 2.48E-03 116.0 19.3 257.0 7.52E-05
Pyrene 44 16.5 36 185.9 2.48E-03 178.9 298 219 1.36E-04
Sum PAHs 46.0 109.7 159.9 1638.6 4.47E-02 1661.0 276.8 0.06
DDTs DDE 0.8 1.7 43 0.4 5.16E-05 6.1 1.0 9.50 1.07E-04
IpCBs Total Aroclors 27.6 99.5 61.6 331.5 1.04E-03 4422 737 0.14 0.53
1- Home range Factor of 1 applied; see Table 2-1. Hazard Index 8.47

2 - Body weight (BW) of 6.00 kg assumed, see text.
3 - No TRV Data Available.




Table 3-8c. Maximum ingestion rates and doses of CoCs, by media, with Hazard Quotient calculations
for the raccoon.

Great Meadows

Total Total TRV Hazard
Class Chemical of Dietary Intake, (ug CoC/day) Assimilated' Assimilated® Quotient
Concemn Fish Crab Insects Sediment Water |(pg CoC/day) (ug CoC/kg Bw/day) [(mg CoC/kg Bw/day)
|Inorg¢mlcs Arsenic 343 518.8 89.6 400.1 1.64E-02 886.3 147.7 0.13 1.17
Cadmium 1.3 26.9 2724 9.3 4.97E-04 263.4 439 1.00 0.04
Chromium 159.2 1137.3 620.1 3014.5 1.11E-02 41914 698.6 3.28 0.21
Copper 486.8 16062.1 10641.8 9466.2 2.57E-02 31158.4 5193.1 11.71 0.44
Lead 45.7 1117.4 2580.7 39724 1.04E-02 6558.7 1093.1 8.00 0.14
Mercury 1.1 7.0 54 338 2.43E-04 40.2 6.7 0.03 0.21
Nickel 321 838.0 279.6 955.1 2.48E-03 1789.1 298.2 40.0 7.45E-03
Silver 25 18.3 8.94E-03 17.7 29 18.1 1.63E-04
Zinc 3054.9 698.7 31201.2 54093  3.13E-02 34309.4 5718.2 160 0.04
Dioxins 2,3,7,8-TCDD 0.0 0.0 0.0 0.0 0.00E+00 1.1E-03 1.8E-04 1.00E-03 1.76E-04
IPAHSs Acenaphthene 0.2 08 36 409 2.48E-03 386 6.4 175 3.67E-05
Acenaphthylene 02 0.8 36 409 2.48E-03 386 6.4 25.7 2.50E-04
Anthracene 0.2 08 36 36.6 2.48E-03 35.0 5.8 500 1.17E-05
Benz(a)anthracene 0.2 08 179 197.2 2.48E-03 183.7 30.6 0.45 0.07
Benzo(a)pyrene 04 1.8 179 163.4 2.48E-03 156.0 26.0 1.00 0.03
Naphthalene 0.2 1.5 36 409 2.48E-03 39.2 6.5 153 4.29E-05
Phenanthrene 02 08 16.8 188.8 2.48E-03 175.6 29.3 257.0 1.14E-04
Pyrene 0.2 08 3.6 262.0 2.48E-03 226.6 37.8 219 1.73E-04
Sum PAHs 142 43.2 167.4 2408.2 4.47E-02 2238.1 373.0 0.10
DDTs DDE 2.1 1.1 43 0.1 1.24E-04 6.5 1.1 9.50 1.14E-04
PcBs Total Aroclors 216 18.3 50.2 25 1.24E-03 83.8 14.0 0.14 0.10
Hazard Index 2.46

1- Home range Factor of 1 applied; see Table 2-1.
2 - Body weight (BW) of 6.00 kg assumed, see text.

3 - No TRV Data Available.




Table 4.1. Hazard Indices of black crowned night heron, red-winged black bird,
and raccoon for the Middle and Upper Ferry Creek and reference area.

Middle Ferry Upper Ferry
Animal Creek Creek Reference
Mean |Black-crowned
night heron 8.1 4.7 3.8
Red-winged
black bird 5.4 54 6.5
Raccoon 54 2.8 1.9
Maximum | Black-crowned
night heron 42.6 14.0 4.5
Red-winged
black bird 5.4 5.4 6.5
Raccoon 25.6 8.5 2.5




Table 4-2a. Mean Hazard Quotient values and percent Hazard Quotient of Hazard
Indices for heron, blackbird, and raccoon 2.

Black-crowned night heron

Class Chemical of Middle Ferry Creek Upper Ferry Creek ' Great Meadows
Concern HQ %HQ of HI i HQ %HQ of HI | HQ %HQ of HI
Inorganics Arsenic 0.03 0.34% 0.03 0.56% 0.03 0.87%
Cadmium 0.06 0.75% 0.06 1.21% 5.47E-03 0.14%
Chromium 0.70 869% . 0.7 15.12% 0.59 15.34%
Copper 0.55 6.85% : 027 5.75% 0.13 3.49%
Lead 493 60.89% | 214 45.53% 0.21 5.62%
Mercury 0.13 1.57% i 0.13 2.71% 0.18 3.93%
Nickel 7.64E-03 0.09% | 5.02E-03 0.11% 3.07E-03 0.08%
Silver 4.30E-04 0.01% | 5.13E-04 0.01% 5.69E-04 0.01%
Zinc 1.05 13.01% |  0.93 19.79% 0.73 19.21%
Dioxins 2,3,7,8-TCDD 0.03 037% .  0.03 0.64% 0.01 0.39%
(PAHS Sum PAHs 5.29E-03 0.00% : 4.19E-03 0.00% 1.93E-03 0.00%
IDDTs DDT 0.18 227% 1 0.18 3.76% 1.83 47.78%
[lPcBs Total Aroclors 0.41 5.09% : 0.22 4.72% 0.12 3.09%
[l Hazard Index 8.09 | 470 3.82

Red-winged blackbird

Class Chemical of Middie Ferry Creek Upper Ferry Creek | Great Meadows
" Concern HQ %HQ of HI i HQ %HQ of Hi HQ %HQ of HI
Inorganics Arsenic 0.02 - 0.3% 0.02 0.3% 0.02 0.24%
Cadmium 0.21 3.9% | 0.21 3.9% 0.17 2.59%
Chromium 0.33 6.2% I 0.33 6.2% 0.56 8.55%
Copper 0.32 59% | 0.32 5.9% 0.34 5.22%
Lead 0.35 6.5% | 0.35 6.5% 1.13 17.36%
Mercury 0.20 3.7% . 0.20 3.7% 0.15 2.32%
Nickel 3.74E-03 0.1% ] 3.74E-03 0.1% 3.24E-03 0.05%
Silver 1.61E-08 0.0% | 1.61E-08 0.0% 5.28E-08 0.00%
Zinc 2.21 41.0% | 2.21 41.0% 2.48 38.07%
Dioxins 2,3,7,8-TCDD 0.06 1.1% | 0.06 1.1% 0.04 0.54%
{[PAHS Sum PAHs 3.20E-03 0.1% ' 3.20E-03 0.1% 3.40E-03 0.05%
|[loDTs DDT 1.38 25.6% 1.38 25.6% 1.38 21.18%
llPCBs Total Aroclors 0.31 5.7% 0.31 5.7% 0.25 3.84%
It Hazard Index 5.39 5.39 6.51
Raccoon
Class Chemical of Middle Ferry Creek :  Upper Ferry Creek | Great Meadows
Concern HQ %HQ of HI HQ %HQ of Hi | HQ %HQ of HI
Inorganics Arsenic 0.66 12.22% 0.59 21.49% 0.95 49.35%
Cadmium 0.13 237% | 0.12 4.33% 0.04 2.26%
Chromium 0.23 433% | 0.24 8.60% 0.15 7.99%
Copper 1.77 32.89% | 0.72 26.18% 0.38 19.77%
Lead 1.74 32.22% 0.63 23.02% 0.10 5.27%
Mercury 0.12 220% | 0.12 4.30% 0.14 7.05%
Nickel 0.02 0.33% | 9.91E-03 0.36% 6.09E-03 0.31%
Silver 1.62E-04 0.00% I 2.51E-04 0.01% 1.36E-04 0.01%
Zinc 0.06 1.06% 0.04 1.59% 0.04 2.06%
Dioxins 2,3,7,8-TCDD 3.20E-04 0.01% | 3.22E-04 0.01% 1.75E-04 0.01%
llPAHS Sum PAHs 0.04 0.82% 0.03 1.18% 0.03 F
DDTs DDT 9.65E-05 0.00% 9.33E-05 0.00% 1.13E-04 0.01%
PCBs Total Aroclors 0.62 11.55% 0.25 8.93% 0.08 4.12%
Hazard Index 5.39 | 2.75 1.94

1 - Hazard Quotients and Hazard Indices are found in Tables 3-3, 3-6, and 3-8.
2 - % HQ of HI = HQMI.




Table 4-2b. Maximum Hazard Quotient values and percent Hazard Quotient of
Hazard Indices for heron, blackbird, and raccoon *2.

Black-crowned night heron

Class Chemical of
Concern

Middle Ferry Creek

Upper Ferry Creek

Great Meadows

HQ %HQ of HI HQ %HQofHI i HQ %HQ of Hi
[Inorganics Arsenic 0.03 0.08% 0.03 0.22% | 0.04 0.84%
Cadmium 0.10 0.23% .  0.09 0.64% | 6.42E-03 0.14%
Chromium 1.76 4.14% 2.79 20.02% |  0.81 18.25%
Copper 2.14 5.02% 0.84 599%  0.16 3.53%
Lead 30.13 70.70% 7.33 5251% , 0.32 7.09%
Mercury 0.24 0.57% 0.36 2.55% ‘ 0.21 4.64%
Nickel 0.02 0.04% 9.63E-03 0.07% | 3.71E-03 0.08%
Silver 6.51E-04 0.00% 1.00E-03 0.01% | 594E-04 0.01%
Zinc 1.95 4.58% 1.09 7.84% 0.69 15.48%
Dioxins 2,3,7,8-TCDD 0.04 0.09% 0.04 0.26% 0.02 0.35%
(PAHS Sum PAHs 0.01 0.03% 6.15E-03 0.04% 5.79E-03 0.13%
[[DDTs ODT 3.81 8.94% 0.76 5.46% 1.83 41.00%
[lrcBs Total Aroclors 2.37 5.55% 0.61 4.34% | 0.37 8.32%
[ Hazard Index 42.62 13.96 | " 4.46
Red-winged blackbird
ﬂClass Chemical of Middle Ferry Creek Upper Ferry Creek Great Meadows
Concern HQ %HQ of HI ! HQ %HQ of HI HQ %HQ of HI
linorganics Arsenic 0.02 0.28% 0.02 0.28% 0.02 0.24%
Cadmium 0.21 3.87% | 0.21 3.87% 0.17 2.59%
Chromium 0.33 6.21% ; 0.33 6.21% 0.56 8.55%
Copper 0.32 5.94% l 0.32 5.94% 0.34 5.22%
Lead 0.35 6.47% | 0.35 6.47% 1.13 17.36%
Mercury 0.20 373% ; 020 3.73% 0.15 2.32%
Nickel 3.74E-03 0.07% ; 3.74E-03 0.07% 3.24E-03 0.05%
Silver 1.61E-08 0.00% 1.61E-08 0.00% 1,70E-07 0.00%
Zinc 2.21 41.01% , 221 41.01% 2.48 38.07%
iDioxins 2,3,7,8-TCDD 0.06 1.06% 0.06 1.06% 0.04 0.54%
{iPAHS Sum PAHs 3.20E-03 0.06% 3.20E-03 0.06% 3.40E-03 0.05%
looTs oDT 1.38 25.59% 1.38 25.59% 1.38 21.18%
lrcBs Total Aroclors 0.31 5.71% 0.31 5.71% 0.25 3.84%
Hazard Index 5.39 5.39 i 6.51
Raccoon
Class Chemical of Middle Ferry Creek Upper Ferry Creek | Great Meadows
K Concern HQ %HQ of HI HQ %HQofHI | HQ %HQ of HI
linorganics Arsenic 1.01 3.97% 0.82 9.72% i 1.17 47.67%
Cadmium 0.19 076% 0.8 209% | 004 1.79%
Chromium 0.66 258% | 1.14 13.50% , 021 8.66%
Copper 7.56 2958% : 271 3202% | 044 18.03%
Lead 11.54 45.16% ! 250 2956% | 0.14 5.56%
Mercury 0.28 1.08% : 045 5.31% 0.21 8.50%
Nickel 0.05 019% . 002 0.25% 7.45E-03 0.30%
Silver 3.45E-04 0.00% | 7.20E-04 0.01% 1.63E-04 0.01%
Zinc 0.15 0.58% 0.06 0.65% 0.04 1.45%
Dioxins 2,3,7.8-TCDD 3.84E-04 0.00% ' 3.28E-04 0.00% 1.76E-04 0.01%
(PAHS Sum PAHs 0.09 0.35% 0.06 0.66% 0.10 3.95%
lloDTs DDT 1.89E-04 0.00% 1.07E-04 0.00% 1.14E-04 0.00%
{lrcBs Total Aroclors 4.03 15.75% 0.53 6.21% 0.10 4.06%
I Hazard Index 25.55 8.47 | 2.46

1 - Hazard Quotients and Hazard Indices are found in Tables 3-3, 3-6, and 3-8.
2 - % HQ of HI = HQHI.
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