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EXECUTIVE SUMMARY

This report presents the technica results of amulti-agency effort to develop surface water quality
criteriafor the protection of wildlife species potentidly at risk from environmenta contaminants. The
three contaminants that are the focus of this effort are: polychlorinated biphenyls (PCBS),
dichlorodiphenyltrichloroethane (DDT) and its metabolites (expressed as DDTr), and mercury. The
committee charged with this task was comprised of representatives from the U.S. Fish & Wildlife
Service (Service), the U.S. Environmental Protection Agency (EPA), and the New Jersey Department
of Environmenta Protection (NJDEP). The goa of the effort was to derive New Jersey-specific
numeric surface water qudity criteriafor the protection of wildlife, using the Greet Lakes Water Quality
Initiative (GLWQI) methodology developed by the EPA. Thisreport describes the basisfor this
undertaking and the methods used in arriving at the proposed water qudity criteria concentrations.

In December 1993, the NJDEP adopted revised Surface Water Qudity Standards (SWQS)

(25 NJR 5569) and submitted them to the EPA for the triennia review process. After reviewing the
NJDEP srevisons, the EPA proposed approving the SWQS (with the exception of the State’ s Human
Hedth-basad criteriafor PCBSs) and requested informa consultation with the Service regarding this
action, pursuant to the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.)
(ESA). The EPA had determined that the revised SWQS were not likely to adversely affect federdly
listed threatened and endangered speciesin New Jersey, and requested Service concurrence with this
determination. The Service did not concur with this concluson and formal consultation was eventudly
initiated in accordance with Section 7 of the ESA. Asaresult of formal consultation, the Service
prepared a biologica opinion regarding EPA’ s proposed approva of the SWQS and the potentia
effect of this action on the Bad Eagle (Haliaeetus leucocephal us), Peregrine Falcon (Falco
peregrinus), and Dwarf Wedgemussd (Alasmidonta heterodon). At the time the biologica opinion
was devel oped, the Bad Eagle was federdly listed as threatened and the Peregrine Falcon and Dwarf
Wedgemusse were federdly listed as endangered.

Numeric water qudity criteriafor toxic substances are derived to represent the maximum dlowable
concentrations in surface waters that will generaly protect the designated uses of awater body. The
NJDEP developed its criteria for various toxicants in order to be protective of aquatic life and/or human
hedlth. However, PCBs, DDTr, and mercury are contaminants that persist in the environment,
accumulate in biologica tissues, and biomagnify in the food chain. Due to these characterigtics,
concentrations of these contaminants may increase as they are transferred up through various food
chainlevels. Asaresult, adverse impacts to non-agquetic, piscivorous (fish eating) organisms may arise
from low surface water concentrations.

The GLWQI established numeric limits on specific pollutantsin ambient Greet Lakes waters to protect
human hedth, aguatic life, and wildlife, as well as the methodol ogies to derive such criteria for additiond
pollutants. The EPA developed site-specific wildlife criteriafor the Great Lakes using the GLWQI
methodology, based on a number of factors, including the toxicity of various pollutants and their
tendency to biocaccumulate and biomagnify. In addition, the EPA gathered and gpplied information
about piscivorous wildlife endemic to the Great Lakesregion in its derivation of water qudity criteria



That effort resulted in the promulgation of numeric surface water concentrations designed to be
protective of dl avian and mammaian wildlife usng Greet Lakes waters.

The mandate of the inter-agency committee assembled for this current effort was to derive water quality
criteriafor PCBs, DDTr, and mercury that would minimize adverse effects of these pollutants on the
Bad Eagle and Peregrine Falcon. Recognizing that the GLWQI criteria were developed using
information gathered from the Great Lakes, and may not be gppropriate for use in New Jersey for
severd reasons (see Background section), the inter-agency committee attempted to derive New
Jersey-specific criteria Using dl available New Jersey-specific information, this report represents the
culmination of that effort and proposes the adoption of numeric wildlife criteriafor PCBs, DDTr, and
mercury into the NJDEP s Surface Water Quaity Standards. These derived maximum alowable
surface water concentrations should adequately protect at-risk wildlife speciesin the State. The
proposed New Jersey Wildlife Vaues are presented in the table below, along with the comparative
GLWQI criteria (vaues are expressed as picograms per liter = parts per quadrillion [ppq]).

PCBs DDTr Mercury
GLWQI 120 11 1300
Wildlife Criteria
New Jersey 72 4 530
Wildlife Vdues

Although the information presented in this report concentrated solely on avian species of concern, dl
proposed New Jersey Wildlife Vaues are lower than the corresponding GLWQI vaues, which were
derived by conddering both avian and mammalian species. The primary factor accounting for this
differencein caculated criteria concentrations was the use of the Peregrine Falcon as one of the three
representative species. Both the physica characteristics of the peregrine and its ecologicd nicheasan
upper trophic level predator combine to increase its susceptibility to toxicants that bioaccumulate and
biomagnify in the food chain. As New Jersey is not home to any mammadian wildlife species different
from those evauated during the GLWQI, or that occupy atrophic level comparable to the Peregrine
Facon's (i.e., alarge percentage of its prey base comprised of other piscivorous birds or mammals),
adopting the proposed New Jersey Wildlife Vaues should ensure protection for al at-risk speciesin
New Jersey.
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l. INTRODUCTION

This report presents the technica results of amulti-agency effort to develop surface water quality
criteriafor the protection of wildlife species potentidly at risk from environmenta contaminants. The
three contaminants that are the focus of this effort are: polychlorinated biphenyls (PCBS),
dichlorodiphenyltrichloroethane (DDT) and its metabolites (expressed as DDTr), and mercury. The
committee charged with this task was comprised of representatives from the U.S. Fish & Wildlife
Service (Service), the U.S. Environmental Protection Agency (EPA), and the New Jersey Department
of Environmenta Protection (NJDEP). The goa was to derive New Jersey-specific numeric surface
water quality criteria, usng the Great Lakes Water Qudity Initiative (GLWQI) methodology developed
by the EPA (1995a, 1995b, 1995¢). This document describes the basis for this undertaking and the
methods used in arriving at the proposed water quality criteria concentrations.

A. BACKGROUND

In December 1993, pursuant to Section 303 of the Clean Water Act of 1977 (33 U.S.C. 1251 et
seq.), the NJDEP adopted revised Surface Water Quality Standards (SWQS) (25 NJR 5569). These
SWQS were submitted to the EPA on August 4, 1994 for the EPA’striennia review process. After
reviewing the NJDEP srevisons, the EPA proposed approving the SWQS (with the exception of the
State' s Human Hedlth-based criteriafor PCBs) and requested informal consultation with the Service
regarding this action, pursuant to the Endangered Species Act of 1973, as amended (16 U.S.C. 1531
et seq.) (ESA). The EPA had determined that the revised SWQS were not likely to adversdly affect
federdly listed threatened and endangered speciesin New Jersey, and requested Service concurrence
with this determination. The Service did not concur with this concluson and forma consultation was
eventudly initiated in accordance with Section 7 of the ESA. Asaresult of forma consultation, the
Service prepared a biologica opinion regarding EPA’ s proposed approva of the SWQS and the
potentid effect of this action on the Bad Eagle (Haliaeetus leucocephal us), Peregrine Falcon (Falco
peregrinus), and Dwarf Wedgemussdl (Alasmidonta heterodon) (U.S. Fish and Wildlife Service,
1996). At thetimethe biologica opinion was developed, the Bad Eagle was federdly listed as
threatened and the Peregrine Falcon and Dwarf Wedgemussdl were federdly listed as endangered.

One of the Service' s concerns regarding the revised SWQS was the lack of wildlife criteriafor the
three bioaccumul ative pollutants discussed in this report. Numeric water qudlity criteriafor toxic
substances are derived to represent the maximum alowable concentrations in surface waters that will
generdly protect the designated uses of awater body. The NJDEP developed its criteriafor various
toxicants to be protective of aguatic life and/or human hedth. However, as described in the biologica
opinion, PCBs, DDTr, and mercury are contaminants that persst in the environment, accumulate in
biologica tissues, and biomagnify in the food chain. Due to these characterigtics, concentrations of
these contaminants may increase as they are transferred up through various food chain levels. Asa
result, adverse impacts to non-aguetic, piscivorous (fish eating) organisms may arise from low surface
water concentrations. Although the Peregrine Falcon is not a piscivorous species, its prey base can



include other piscivorous bird species (U.S. Fish and Wildlife Service, 1991). Pollutants that
biomagnify may therefore pose an even greater risk to Peregrine Falcons compared to other
piscivorous birds.

The most stringent SWQS criteria adopted in 1993 for the subject contaminants, which were al based
on protecting human hedlth, were asfollows. PCBs - 244 parts per quadrillion (ppq) for freshwater
and 247 ppq for saltwater, DDTr - 588 ppq for freshwater and 591 ppq for saltwater, total
recoverable mercury - 144,000 ppq for freshwater and 147,000 ppq for satwater. The EPA deferred
its decison on the State’ s human hedlth criteriafor PCBs, based upon the State’' s commitment to re-
evauate and possibly revise these criteria using the results of the EPA’s PCB-cancer potency
reessessment. The result of the EPA deferrd is that the NJDEP must use the current Nationd Toxics
Rule (NTR) human hedlth criteriafor PCBs (170 ppq for both freshwater and sdtwater). As part of its
December 18, 2000 proposal to revise the New Jersey SWQS, the NJDEP proposed to adopt human
hedlth criteriafor PCBs congstent with EPA’ s above current NTR human hedlth criteriafor PCBs.

The NTR criteriawill remain in effect until the State completes its forma adoption of the proposed

PCB criteria and these criteria are approved by the EPA. The Service evauated dl of the proposed
criteriain comparison with published toxicity data, background concentrations of contaminantsin New
Jersey Bald Eagle and Peregrine Falcon eggs and prey species, and the wildlife criteria established in
the GLWQI.

The GLWQI established numeric limits on specific pollutants in ambient Great Lakes waters to protect
human hedth, aguatic life, and wildlife, as well as the methodol ogies to derive such criteriafor additiona
pollutants. The EPA developed site-specific wildlife criteriafor the Great Lakes usng the GLWQI
methodology, based on a number of factors, including the toxicity of various contaminants and their
tendency to bicaccumulate and biomagnify. In addition, the EPA gathered and applied information
about piscivorous wildlife endemic to the Great Lakes region in its derivation of water qudity criteria
That effort resulted in the promulgation of numeric surface water concentrations designed to be
protective of dl avian and mammdian wildlife. The Service bdieved that a comparison of the proposed
SWQS criteria to the established GLWQI criteriawould provide a measure of the former’s
protectiveness to Bald Eagles and Peregrine Falcons.

The GLWQI wildlife criteriavalues for DDTr and mercury are 11 ppg and 1,300 ppaq, respectively.
These vaues are gpproximately 53 and 110 times lower, respectively, than the criteria values adopted
inthe 1993 New Jersey SWQS. The GLWQI wildlife criteriavaue for PCBs as published in 1995
was 74 ppq; however, thiswas later revised to 120 ppq (62 FR 11724, March 12, 1997). Both of
these vaues are lower than the current NTR human hedlth criteriafor PCBs, dthough by less than one
order of magnitude. The Service, baang its biologica opinion for PCBs upon review of Ludwig et al.
(1993) and Service dataindicating high levels of PCBsin New Jersey Bald Eagle and Peregrine Falcon
populations (U.S. Fish and Wildlife Service, 1995, 1996), felt that neither the proposed SWQS
criterion, nor the current NTR human hedlth criteria, nor the established GLWQI wildlife criterion
would be protective of these at-risk species.



Based upon these comparisons and other toxicity and background concentration data, the Service
concluded that EPA approva of the revised SWQS would not jeopardize the continued existence of
the Bad Eagle, Peregrine Facon, or Dwarf Wedgemussel. However, the biologica opinion aso
concluded that for some water bodiesin New Jersey, approva of the proposed criteria could cause an
alowable increase of current levels of PCBs, DDTr, and mercury. For this reason, the Service
determined that the proposed action was likely to adversdly affect those segments of the Bad Eagle
and Peregrine Falcon populations consuming prey from surface waters with concentrations of PCBs,
DDTr, or mercury alowable under the proposed SWQS criteria.

Sections 4(d) and 9 of the ESA, as amended, prohibit taking (harass, harm, pursue, hunt, shoot,
wound, kill, trap, capture or collect, or attempt to engage in any such conduct) of federdly listed
species of fish or wildlife without a specid exemption. Incidenta take is any take of federdly listed
anima speciesthat results from, but is not the purpose of, carrying out an otherwise lawful activity
conducted by the federa agency or applicant. Under the terms of Section 7(b)(4) and Section 7(0)(2)
of the ESA, incidentd take resulting from the agency action is not prohibited provided it isin
compliance with terms and conditions set forth in an incidental take statement.

The Service (1996) provided such an incidentd take statement in its biological opinion and described
non-discretionary reasonable and prudent measures to be implemented by the EPA in order to minimize
incidentd take from the Bald Eagle and Peregrine Falcon populations. One of these measures directed
that water qudity criteriafor PCBs, DDTr, and mercury be derived and adopted by NJDEP to be
protective of Bad Eagles and Peregrine Falcons. Due to the bioaccumulative nature of the
contaminants of concern and their association with population level impacts, minimizing incidentd take
required the derivation of criteria using population impairment endpoints.

The Service originaly suggested adopting the established GLWQI wildlife criteriafor these pollutants,
until such time as New Jersey-specific wildlife criteria could be devel oped, as the god of the GLWQI
was to develop criteria that were protective of populations rather than individua animas (U.S.
Environmenta Protection Agency, 1995¢). To achieve that god, the EPA determined that
measurement endpoints used to derive the methodology’ s test dose parameter should be those that
could reasonably be expected to have implications at the population levd (i.e., reproductive or
developmental success, organismd viability or growth, or any endpoint which is, or is directly related
to, a parameter that influences population dynamics).

However, recognizing that the GLWQI criteria were developed using information gethered from the
Great Lakes, and may not be gppropriate for use in New Jersey for severa reasons, the Service, EPA,
and the NJDEP agreed to form an inter-agency taskforce that would attempt to derive New Jersey-
specific criteria. This report represents the culmination of that effort and proposes the adoption of
numeric wildlife criteriafor PCBs, DDTr, and mercury into the NJDEP s Surface Water Quality
Standards. Adoption of these criteriawill help protect wildlife species at risk from exposure to these
environmental contaminants.



B. DEFINITIONS

Acceptable Endpoint: Subchronic and chronic endpoints that affect reproduction or developmenta
success, organismal viability or growth, or any other endpoint that is, or isdirectly related to,
parameters that influence population dynamics.

Allometry: The study of relationships between the growth and sSize of a particular body part to the
growth and size of the whole organism.

Bioaccumulation: The increase of the concentration of a substance within the tissues of an organism,
to levelsin excess of that substance' s ambient environmenta concentration, directly from the water or
through the ingestion of food (usudly other organisms).

Bioaccumulation Factor (BAF): Therdtio (in L/kg) of the concentration of a substance in tissue of an
aguatic organism to the concentration in the ambient water, in Stuations where both the organism and its
food are exposed and the ratio does not change substantially over time.

Biomagnification: Theincrease in tissue concentration of poorly depurated materiasin organisms
aong aseries of predator-prey associations, primarily through the mechanism of dietary accumulation.

Biomagnification Factor (BMF): Theratio of the concentration of a substance in the tissue of an
animd that consumes aguiatic organisms to the concentration in the aquatic organisms consumed
(unitless).

Chronic Effect: An adverse effect that is measured by assessing an acceptable endpoint and results
from continual exposure over severd generations, or a least over a sgnificant part of the test species
projected life span or life stage.

Depuration: Theloss of a substance from an organism as aresult of any active or passve process.

L owest-Obser ved-Adver se-Effect-L evel (LOAEL): The lowest tested dose or concentration of a
substance that resulted in an observed adverse effect in exposed test organisms, when al higher doses
or concentrations resulted in the same or more severe effects.

No-Observed-Adver se-Effect-Level (NOAEL): The highest tested dose or concentration of a
substance that resulted in no observed adverse effect in exposed test organisms, where higher doses or
concentrations resulted in an adverse effect.

Population: An aggregate of individuas of a species within a specified location in space and time,
Representative Species: Wildlife species representative of resdent New Jersey avifaunathat are
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likely to experience the highest exposures to bioaccumulative contaminants through the aquatic food
web.

Subchronic Effect: An adverse effect, measured by assessng an acceptable endpoint, resulting from
continual exposure for a period of time less than that deemed necessary for a chronic test.

Trophic Level: A functiond classfication of taxa within acommunity that is based on feeding
relationships (e.g., aquatic green plants are the firgt trophic level and herbivores the second).

Uncertainty Factor, Species-Specific (UF,): Thefactor for extrapolating toxicity data across
gpecies (unitless). A species-gpecific uncertainty factor shall be sdlected for each representative
Species.

Uncertainty Factor, Subchronic to Chronic (UFg): The factor for extrapolation from subchronic to
chronic exposures (unitless).

Uncertainty Factor, LOAEL to NOAEL (UF,): Thefactor for LOAEL to NOAEL extrapolations
(unitless).

Uptake: The acquisition by an organism of a substance from the environment as aresult of any active
Or passive process.

Wildlife Value, Species Specific: The vaue derived from applying the equation using exposure
parameters for arepresentative species.

. CALCULATION OF NEW JERSEY-SPECIFIC WILDLIFE VALUES

A. DETERMINATION OF APPROPRIATE DERIVATION METHODOLOGY

In developing the GLWQI, the EPA’s god was to derive chemical-specific water quality criteriato
protect wildlife species. For the purposes of that effort, wildlife was defined as non-domesticated
gpeciesin the taxonomic classes Aves and Mammadia (birds and mammals).

Wildlife Vdues were cdculated usang the following equation and input parameters.

WV = TD x [U(UE, %X UFEg x UF, )] x Wt
W + 3(FrLi X BAF)

Where: WV = Wildlife Vdue in milligrams of substance per liter (mg/L).



TD = Test Dose (TD) in milligrams of substance per kilograms per day (mg/kg-d) for
the test species. This should be either aNOAEL or a LOAEL.

UF, = Uncertainty Factor (UF) for extrapolating toxicity data across species (unitless).
A species- specific UF should be selected and applied to each representative species,
consstent with the equation.

UFs = UF for extrgpolating from subchronic to chronic exposures (unitless).
UF, = UF for LOAEL to NOAEL extrapolations (unitless).
Wit = Average weight in kilograms (kg) for the representative species.

W = Average daily volume of water consumed in liters per day (L/d) by the
representative species.

Fr; = Average daily amount of food consumed from trophic leve ‘i’ in kilograms per
day (kg/d) by the representative species.

BAF+; = Bioaccumulation factor (BAF) for wildlife food in trophic leve ‘i’ in liters per
kilogram (L/kg). For consumption of piscivorous birds by other birds (e.g., herring gull
by eagles), the BAF is derived by multiplying the trophic level 3 BAF for fish by a
biomagnification factor (BMF) to account for the biomagnification from fish to the
consumed birds.

The EPA (1995¢) Technica Support Document (TSD) describing the wildlife criteria methodology
provides two types of chemica-specific criteria numbers that can be derived: Tier | Wildlife Criteria
and Tier 11 Wildlife Vaues. In deriving Tier | Criteria, taxonomic class-specific numbers are generated.
The avian WV s the geometric mean of the WV's calculated for the three representative avian oecies.
The mammadian WV isthe geometric mean of the WV s caculated for the two representative
mammalian species. Where both mammadian and avian vaues can be derived, the lower of the two
geometric meansis selected as the wildlife criterion. The Tier 11 methodology calculates species
gpecific numbers from only one taxon. According to the TSD, Tier |1 vaues can be derived with as
much scientific validity as Tier | values, but must provide assurance that the taxonomic class not
considered in the derivation would aso be protected.

The committee to develop New Jersey-specific criteria determined and agreed that the Tier 1l wildlife
vaue methodology was suitable for the current effort. This decison was arrived at based on severd
factors (1) the Service' shiologica opinion (1996) regarding the impact of biocaccumulative
contaminants, which was the basis for this effort, focused on two avian species, (2) one of the two
gpecies of concern, the Peregrine Falcon, may be exposed to higher concentrations of biocaccumulative



pollutants through its diet of piscivorous birds, and (3) for two of the three contaminants examined
(DDTr & mercury), the avian vaues derived in the GLWQI were lower than the corresponding
mammadian vaues. The GLWQI’s PCB vdueis based on amammdian WV lower than itsavian WV,
and no comparative analysis was performed during this effort; however, for the reasons cited above,
the committee concluded that the use of the Tier 11 methodology is appropriate and the vaues
proposed in this report will sufficiently protect wildlife species a risk from the three bicaccumulative
contaminants of concern.

As detailed in the sections below, the mgority of the input and exposure parameters used to derive the
New Jersey Wildlife Vaues for PCBs, DDTr and mercury in this report came from the work
conducted under the GLWQI. The BAFs and BMFswere dso based on this origina effort; however,
BAFswere revised for usein this report’ sfina calculations, based on work subsequent to the GLWQI
and the use of New Jersey-specific vaues for dissolved and particulate organic carbon.

B. DETERMINATION OF REPRESENTATIVE SPECIES

Based on the Service s biologica opinion, both Bald Eagle and Peregrine Falcon were included in the
current effort as organisms for caculation of wildlife vaues because both species are present in New
Jersey and require protection from exposure to PCBs, DDTr, and mercury. In addition, the Bald Eagle
and Peregrine Falcon are classified as endangered species on New Jersey’ s Endangered and
Threatened Wildlife list. The Ogprey (Pandion haliaetus) was included in the andyss due to itsfish
diet, presence in areas with evidence of contamination, its State listing as a threatened species, and its
recent range expangon within the State. Adverse effects from exposure to the three bioaccumulative
contaminants are possible due to the Osprey’ s exclusive diet of fish.

The Dwarf Wedgemussd was not included in the caculation of water quality criteriafor the protection
of wildlife. While the angle known viable population of Dwarf Wedgemussels extant in the State may
potentialy be exposed to the contaminants of concern, the danger of contaminant biomagnification
should be less than with higher trophic level organisms. In the case of the Dwarf Wedgemussd, the
State' s aguatic life-based criteria are intended to provide the necessary level of protection. However,
asareault of the above-referenced biologica opinion, the NJDEP has included proposed revisons to
its State mixing zone and antidegradation policies to ensure the protection of the Dwarf Wedgemussdl in
the State’' s December 18, 2000 proposal to revise the New Jersey SWQS.

The three species used in the calculations are upper trophic level organisms that represent resdent New
Jersey avifaunalikely to experience the highest exposures to contaminants through the aquatic food
web. The criteria developed should be protective of dl other wildlife species at risk.

C. DETERMINATION OF TEST DOSE

For the GLWQI, the EPA (1995b) conducted literature searches to determine the appropriate test



doses (TD) for caculating chemica-specific criteria. Numerous studies were eva uated, with severd
regtrictions regarding acceptability (e.g., study duration, endpoints, dose-response correlation). Once
acceptable studies were chosen, the EPA used the TDs to develop the necessary Uncertainty Factors
for the wildlife vdues.

An extensve literature search was conducted for thisreport in an effort to find any additiond studies
conducted since the completion of the GLWQI. These searches revealed dmost no new experimental
investigations into dose-response effects. Of the few additiond studies, none met the acceptability
requirements as defined in the GLWQI (U.S. Environmentd Protection Agency, 1995¢). Therefore,
the same studies used in the GLWQI for avian wildlife were used in the caculations of New Jersey
Wildlife Vaues

1. PCBs

Much of the recent emphasis on PCBs has shifted from the study of Aroclorsto the study of PCB
congeners. A number of papers were reviewed and a summary of recent studies examining toxic
effects of PCBsis presented in Appendix A. Most of these studies did not meet the EPA (1995¢)
criteriafor an acceptable endpoint, due to the endpoint chosen or the study duration. In addition, some
of the most sengtive endpoints involved the examination of cytochrome P450 associated
monooxygenase activity (e.g., ethoxyresorufin-O-dealkylase [EROD] activity) as a biomarker:

“The biologica consequences of monooxygenase induction can include enhanced detoxification
and dimination of xenobiotics, aterations of endogenous steroid metabolism, and generation of
reactive metabolites causing toxic injury. Such biochemicd effects may foreshadow other
subtle and adverse consequences of contaminants at higher levels of biological organization.”
(Rettner et al., 1997)

The induction of these enzymes indicates a response by the organism to the contaminants that can
possibly lead to harmful effects. However, the induction itself does not indicate an adverse impact at
that dose. Therefore, these studies did not meet acceptability criteria. Alternatively, the use of
congenersin caculating awildlife value, as opposed to Aroclors, may be amore sengitive and accurate
method of protecting piscivorous species. However, there are inadequate data at this time to determine
wildlife values based on congeners.

Based on the GLWQI review, aTD of 1.8 mg/kg-d was used from reproduction studies conducted on
pheasant (Dahigren et al., 1972). Pheasant were orally administered Aroclor 1254 once per week for
16 weeks. Egg production, egg fertility, egg hetchability, survivability, and growth of chicks through 6
weeks of age (post-hatch) were measured. Female pheasants fed 12.5 mg per week or 50 mg per
week of Aroclor 1254 exhibited significant reductionsin egg hatchability. Egg production and chick
survivability were sgnificantly reduced in femaes fed 50 mg Aroclor 1254. This equated to a NOAEL
of 1.8 mg/kg-day for egg production and chick survivahility, and a LOAEL of 1.8 mg/kg-day for egg



hatchability. Thisisthe TD used in thisreport for the calculaion of New Jersey Wildlife Vaues for
PCBs.

2. DDTr

For DDTr, the EPA sdlected two studies by Anderson et al. (1975, as cited by the U.S. Environmental
Protection Agency, 1995h) that examined the reproductive success of Brown Pelicans (Pelecanus
occidentalis) for their TD. In these studies, DDTr was measured in eggs from a Brown Pelican colony
and in the anchovies that comprised the mgority of the Pelican diet. These levels were compared with
fledging rates, which revealed a significant decline over the course of the studies 5 years. From these
data, the EPA was able to derive a LOAEL of 0.027 mg/kg-day for reproductive success. Thisisthe
TD used in thisreport for the caculation of New Jersey Wildlife Vauesfor DDTr.

3. Mercury

In the GLWQ), the studies on the effects of methylmercury dicyandiamide on the Mdlard duck, Anas
platyrhynchos, by Heinz (1974, 1975, 1976a, 1976b, and 1979) were considered to be the most
appropriate. These studies showed a toxic reproductive effect on athree-generation study of Mallard
ducks at a LOAEL concentration of 0.078 mg/kg-day. Thisisthe TD used in this report for the
caculation of New Jersey Wildlife Vaues for mercury.

D. DETERMINATION OF UNCERTAINTY FACTORS

The Interspecies Uncertainty Factor, UF,, isavaue ranging from 1 to 10 used to adjust the TD for
uncertainty due to differences in toxicologica sengtivity between species.

The Subchronic-to-Chronic Uncertainty Factor, UFs, isavaue ranging from 1 to 10 used to adjust the
TD for uncertainty when extrgpolating subchronic to chronic toxicity.

The LOAEL-to-NOAEL Uncertainty Factor, UF , isavaue ranging from 1 to 10 used to adjust the
TD for uncertainty when extrgpolating from LOAEL to NOAEL toxicity levels.

The Uncertainty Factors for PCBs and DDTr presented in this report are the same as those used in the
development of the GLWQI wildlife criteria. It was determined that the representative species sdected
for this effort were sufficiently smilar to those used in the GLWQI, 0 thet different UF,’ s were not
necessary. Congdering that the TDs chosen for the New Jersey Wildlife Vaue derivations were taken
from the same studies used in the GLWQI, both the UF¢’'s and the UF, s could dso remain
unchanged.

In determining the Uncertainty Factors for mercury, the taskforce aso reviewed the EPA’s Mercury
Study Report to Congress (MSRC) (19973, 1997b). Section 112(n)(1)(B) of the Clean Air Act,



amended in 1990, directed the EPA to submit to Congress a comprehengve study on mercury air
emissons. Included in Volume VI of the MSRC was an ecologica risk assessment for anthropogenic
mercury emissions, which served as an update to the methods for the caculation of the wildlife criterion
vaue for mercury from the GLWQI. The Uncertainty Factors presented in the MSRC were evauated
regarding their suitability for usein this effort. For amore detalled explanation of the function and
determination of Uncertainty Factors, see Abt Associates Inc. (1995).

1 PCBs

An UF, of 3 for PCBswas sdlected as an intermediate value between 1, which was considered not
sengtive enough since the 3 species may be more sengtive than Galinaceous birds, and 10, which was
considered overly conservative (U.S. Environmenta Protection Agency, 1995b).

An UF of 1 for PCBs was selected because the LOAEL derived from the test dose study was based
on areproductive and sengtive life Sage sudy using a 112-day exposure period. Therefore, the
LOAEL did not need to be adjusted to cover longer exposure periods (U.S. Environmenta Protection
Agency, 1995b).

An UF,_ of 3 for PCBswas sdected because a LOAEL, but not aNOAEL, was established in the
Dahlgren et al. (1972) study for egg hatchability in pheasants exposed to PCBs. The LOAEL of 12.5
ppm was deemed to be relatively close to athreshold for effects. Therefore, the full factor of 10 was
not needed to extrapolate to aNOAEL (U.S. Environmenta Protection Agency, 1995b).

2. DDTr

An UF, of 1 for DDTr was sdlected because the organism used in the EPA’s (1995b) TD
determination for the GLWQI was a piscivorous bird, as are two of the current representative species.
The third representative species, Peregrine Falcon, is not piscivorous, however, itisaso araptor. This
gpeciesis sufficiently smilar to the Bad Eagle and Osprey to warrant the same UF,.

An UF; of 1 for DDTr was selected because the TD study used for the GLWQI (U.S. Environmenta
Protection Agency, 1995b) was of sufficient duration to examine chronic toxicity.

An UF, of 3for DDTr was sdected because a LOAEL, but not aNOAEL, was established in the
Anderson et al. study (1975, as cited by U.S. Environmenta Protection Agency, 1995b) from the
number of young fledged per nest. This number serves as an intermediate val ue between 1 and 10.
3. Mercury

For wildlife value cal culations based on the GLWQI methodology, an UF, of 3 for mercury was
selected because the birds used in the test study, Mdlards (Anas platyrhyncos), are in a different
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taxonomic order from dl three of the representative species used in this effort. This value was selected
as an intermediate va ue between 1, which was consdered not sensitive enough, and 10, which was
congdered overly sengtive, as determined in the GLWQI (U.S. Environmental Protection Agency,
1995h).

An UF, of 1 for mercury was used in this derivation of New Jersey-specific wildlife values based on
the MSRC. Asdiscussed on pp. 5.11 - 5.12 of the MSRC Volume V1 (1997b), it was decided that a
UF, greater than 1 was unnecessary because “areview of the literature suggests that piscivorous birds
possess a greater capability to detoxify methylmercury than do non-piscivorous birds (see Section 4 of
thisvolume). Adjusting the TD for Mdlards even lower is, therefore, unjudtified.”

An UF of 1 for mercury was sdlected for both the GLWQI and MSRC methods because Heinz's
studies (1975, 1976a, 1976b, 1979, as cited by the U.S. Environmental Protection Agency, 1995b)
were for an exposure duration of three generations.

For wildlife value cal culations based on the GLWQI methodology, an UF, of 2 for mercury was
selected because the LOAEL in Heinz' s studies appeared to be at the threshold for mercury toxicity to
Madlards (U.S. Environmentd Protection Agency, 1995b).

An UF, of 3 for mercury was used in this derivation of New Jersey-specific wildlife values based on
the MSRC. On page 5-23 of the MSRC Volume V1 (1997b), the inconsistency in the numeric vaue of
UF, isdefended in this statement, “(g)iven the substantia uncertaintiesin al the vaues used to cdculate
the (wildlife criteri@) for mercury exposure, neither two nor three can be considered to be the only
correct vaue.”

E DETERMINATION OF EXPOSURE PARAMETER VALUES
I. Chemica-specific Bioaccumulation Factors

Asdated in Section 11A of this document, the BAFs for the three contaminants examined in this effort
wereinitidly developed usng the GLWQI methodology, but were revised based on subsequent EPA
re-evaluations of that methodology and the use of New Jersey-specific DOC and POC data for the
organic contaminants (i.e., PCBs and DDTr). For mercury BAFs, the taskforce used the methodol ogy
found in the MSRC, which does not use DOC and POC data to caculate BAF values. Although there
is evidence that DOC plays some rolein the bioavallability of methylmercury and researchers have
developed some bioaccumulation models (Hudson et al., 1994; Driscoll et al., 1995), these models
tend to be very site-gpecific and the conventional methods for determining bioavailahility of organic
chemicals are generaly not gpplicable for inorganics and organometdlics (U.S. Environmental
Protection Agency, 2000a).
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1. PCBs

The PCB BAF revisons resulted in part from the EPA’s 1997 re-evaluations of the methodology used
to develop PCB water quality criteriafor the GLWQI (62 FR 11724, March 12, 1997). Thesere-
evauations involved cdculating composte basdine BAFs for PCBs, using arevised method for
caculating composite octanol-water partition coefficients (K ,,) for PCBs. Using the new basdline
BAF and K, vaues from the 1997 methodology, trophic level-specific wildlife BAFs could then be
caculated using the methodology presented in Appendix B to Part 132 of the Code of Federa
Regulations (40 CFR 132 - Water Quality Guidance for the Great Lakes System). However, this
methodology requires determining the fraction of the chemicd fredy dissolved (f;) in the ambient water,
which in turn requires input of DOC and POC concentrations. Once the f;, is determined, wildlife
BAFs can be cdculated and used to derive numeric wildlife values.

The Appendix B equation used to cdculate fy is

ffd = 1
1+ (DOC x K,,) + (POC xK4,)
10

Instead of using the GLWQI f; calculated with Great Lakes DOC and POC data, the taskforce
obtained New Jersey-specific DOC and POC concentrations and calculated anew f; vdue. The
DOC and POC data available included statewide averages, Pindlands region averages, and
North/Central region averages. The taskforce decided that the lowest of these averages (i.e., the
North/Centrd region) should be used for caculating f, asthiswould result in wildlife vaues protective
for the entire state. These lowest average DOC and POC values are il greater than those used for
the Great Lakes, and result in alower f;, than what was used for the GLWQI.

North/Central Region DOC Average: 3.8 mg/L GLWQI DOC: 2 mg/L
North/Central Region POC Average: 0.7 mg/L GLWQI POC: 0.04 mg/L

However, the f; was further revised by the taskforce, based on a subsequent EPA changein the
equation used to caculate thisvaue. The origind equation to determine fiy presented in Appendix B to
40 CFR 132 caculates one term in the denominator by multiplying the DOC and K, values, and then
dividing the result by 10. However, in the more recent EPA document, Methodology for Deriving
Ambient Water Quality Criteriafor the Protection of Human Hedlth (2000) (U.S. Environmenta
Protection Agency, 2000a), thisterm is calculated by dividing by 12.5.

ffd = 1
1+ (DOC x K,,) + (POC xK4,)
125
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The taskforce agreed that the most recent methodology should be used for this effort and calculated a
new fi; using the updated equation. The result was an f; vaue dightly greater than the one caculated
using the Appendix B methodology, but till subgtantidly lower than the f; used for the GLWQI. The
trophic leve-specific BAFs for PCBs resulting from the methodology revisons and the use of New
Jersey DOC and POC data are presented in Table 2.

New Jersey-specific PCB f (TrophicLevel 3& 4):  0.3210
GLWQI PCB fy (Trophic level 3 & 4): 0.6642

2. DDTr

Literature searches reveded no new data or re-eva uations recommending revisions for the DDTr
BAFsor BMFs. Aswith PCBs however, the DDTr BAF methodology from the GLWQI aso requires
the use of DOC and POC vaues to determine the fraction of the chemical fredy dissolved in ambient
water. Using the New Jersey-specific DOC and POC vaues and the updated EPA equation for
determining f;; described in the preceding section, the taskforce caculated new DDTr f; vaues for
trophic levels 3 and 4. The resulting f; vaues were dso substantidly lower than those used in the
GLWQI, causing a subsequent decrease in the trophic level-specific BAFsfor DDTr. These BAFsare
presented in Table 3.

New Jersey-specific DDTr fy (Trophic Leve 3): 0.1756
New Jersey-specific DDTr fy (Trophic Leve 4): 0.1626
GLWQI DDTr f (Trophic Leved 3): 0.4695
GLWQI DDTr fy (Trophic Leve 4): 0.4462
3. Mercury

The BAFs recommended in the MSRC are estimated directly from methylmercury measurementsin
field sudies, and are based on the ratio of methylmercury concentration in fish flesh divided by the
concentration of dissolved methylmercury in the water column. Methylmercury has a higher potentid
for bioaccumulation and biomagnification and has been shown to be more toxic to avian species than
totd inorganic mercury. The wildlife values generated by the dissolved methylmercury BAFs are then
adjusted to represent the concentration of total mercury in unfiltered water.

Severd fidld studies were used in the MSRC to determine methylmercury concentrations, and these
were averaged to represent a worldwide methylmercury percentage from which BAFs were caculated.
Because no information was readily available to the taskforce giving New Jersey-specific dissolved
methylmercury concentrations in ambient water, and because it cannot be determined whether the
MSRC worldwide methylmercury average would be any more or less appropriate than any individud
gte-specific vaues in the scientific literature, the taskforce opted to use the MSRC recommended
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BAFsto cdculate the wildlife vdues. Thisresulted in dightly more conservative New Jersey Wildlife
Vaues than those derived using the GLWQI methodology. Both sets of BAFs (MSRC and GLWQI)
are presented in Table 4.

. Species-pecific Exposure Parameters

In order to perform the Wildlife Vaue calculation, various parameters must be defined for each
representative species. These include adult body weights, and drinking water and food ingestion rates.
In addition, food ingestion rates must be defined for each trophic leve prey type consumed. As
empirica data on these parameters for free-living wildlife species may be minima or nonexistent, these
vaues may have to be estimated (U.S. Environmenta Protection Agency, 1993).

Allometric equations used to calculate the drinking water and food ingestion rates are dependent on the
edtimated adult body weights. Allometry is defined as the study of relationships between the growth
and size of aparticular body part to the growth and size of the whole organism (U.S. Environmental
Protection Agency, 1993). These relationships also exist between body size and other parameters such
as metabolic rate. For this effort, average adult body weights of the three representative species were
taken from Dunning (1993).

Food ingedtion rate (F) isthe amount of food esten each day by a species. To estimate F, an allometric
equation isfirst used to estimate the species free-living metabalic rate (FMR) (U.S. Environmental
Protection Agency, 1993). The FMR establishes the metabolizable energy (ME) needs of a speciesin
thewild. Metabolizable energy equates to the gross energy (GE) in the diet multiplied by the
assmilation efficiency (AE) for the species of that diet (U.S. Environmenta Protection Agency, 1995c).
FMR (kca/day) = 2.601 x Wt*54 (g) [thisequation isfor al bird types]

ME (kcdl/g diet) = GE (kcd/g diet) x AE

GE:  The GE for each species of prey was taken from EPA (1993). A vaue of 1.2 kcal/g was used
for fish prey and 1.9 kcd/g for bird prey.

AE:  The AE for prey items was taken from EPA (1993). An AE vaue of 79% was used for fish
prey and avalue of 78% was used for bird prey.

ME: Metabolizable energy was ca culated based on the GE and AE vaues resulting in ME vaues of
0.948 kcal/g for fish (as prey) and 1.482 kcd/qg for birds (as prey).

Once the FMR and ME have been determined, F can be calculated using the equation:
F=FMR+ ME
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Using the methodology from the GLWQI TSD (1995c¢), food ingestion rates can be ddlineated into the
amount of food per day consumed from each trophic level. All of the above vaues are presented in
Table 1. The following sections describe the representative species and the rationae behind the
determination of exposure parameters used in this report.

1. Bad Eagle

The Bdd Eagle (Haliaeetus leucocephal us) suffered serious declines in New Jersey due to the use of
DDTr, with only one nest remaining in the state in 1970 (Paturzo et al., 1998). The banning of DDTr
in conjunction with restoration efforts by NJDEP s Endangered and Nongame Species Program have
increased the number of Bald Eagle pairsto 17 in 1998 and the number of active nesting pairsto 14.
There were 21 nesting pairsin 1999 and 25 nesting pairsin 2000. Bald Eagle nests are primarily
located in the Delaware Bay region with additional pairs near or aong the Delaware River, and Atlantic
Coast. Two nests are located in northern New Jersey, one at Round Valley Reservoir and one a
Merrill Creek Reservoir. In addition to nesting pairs, 176 Bad Eagles were counted in 1997, 121 in
1998, and 115 in 2000 during winter surveys (Paturzo et al., 1998; New Jersey Department of
Environmenta Protection, 2000). These migrating eagles spend their winters primarily in southern New
Jersey with most nesting out of State.

Bad Eagle eggs were collected between 1993 and 1997 from three sites in New Jersey to determine
the cause of nest failures (Clark et al., 1998). Concentrations of PCBsin Racoon Creek eggs
averaged 43 ppm, and one egg from Stow Creek contained 20 ppm. Concentrations of the DDTr
metabolite DDE in Raccoon Creek eggs averaged 15 ppm, while the Stow Creek egg contained 6 ppm
(Clark et al., 1998).

During 1998, fourteen Bad Eagle pairs had active nests, with nine of the nests successful in hatching,
rearing and fledging 16 young. Four nests failed and one nest received afogster chick (Paturzo et al.,
1998). Contamination continues to be suspected as a cause of fallure at three nests. Eggshell
measurements were 13.8% thin at Raccoon Creek, 16.8% thin at Horne Run, and 21.9% thin at
Rancocas Creek (Paturzo et al., 1998). Reproductive impairment has been associated with eggshell
thinning greater than 15-18%. The NJDEP continues to monitor the population, most recently
evauating contaminant analyses (e.g., DDTr, PCBs, and metas) of eaglet egg and blood samples
collected in 1998-1999.

Two methods were followed in developing the exposure parameters and cdculations for the Wildlife
Vauefor the Bald Eagle, as no data specific to New Jersey were found from the NJDEP or aliterature
search. The GLWQI developed Bald Eagle exposure parameters using adult body weights, observed
food ingestion rates, and estimated metabolizable energy taken from afew specific references (U.S.
Environmenta Protection Agency, 1995¢). These parameters are presented in Table 1.
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Exposure parameters were dso developed for this effort using adult body weights from Dunning
(1993), while the FMR was derived using the dlometric method. The dlometric method is amore
conservative procedure for the Bald Eagle since it resultsin alarger FMR and food ingestion rate.
Although both sets of exposure parameters are presented in Table 1, the alometric-derived parameters
were used in calculating a New Jersey Wildlife Vaue for the Bad Eagle. Thiswas done for
consigtency, because Wildlife Vaues for the other two species (i.e., Osprey and Peregrine Falcon)
were a0 caculated using the dlometric method, and because the cd culated Wildlife Vaues did not
differ sagnificantly between the two parameter stis.

Currently there are no comprehensive data on Bad Eagle diet in New Jersey (Clark, pers. comm.,
1999). Dataon prey sdection for New Jersey Bald Eagles are limited to incidental qualitative
observations during nest surveys and other observations. In genera, Bald Eaglesin New Jersey feed
primarily on fish in the summer and on avalable food itemsin the winter [e.g., muskrat (Ondatra
zibethicus), carrion] (Clark, pers. comm., 1999). Bad Eagles generdly feed on the most abundant fish
Species available, and have been observed to feed on shad (Alosa spp.) and catfish (Ictalurus spp.) in
the Delaware estuary (Clark, pers. comm., 1999). Other food itemsinclude turtles, birds, gulls, and
waterfowl. 1n 1999, the NJDEP collected fish samples from waters where the Bad Eagle and Osprey
feed. A totd of 16 samples representing seven species of fish were collected. An evaluation of these
prey speciesindicated that the range of trophic levels overlapped the levels used in the GLWQI. Since
no distinction could be made between the New Jersey and the GLWQI prey data, the prey items from
the GLWQI wereused. A prey sdection of 73.6% trophic level 3 fish, 18.4% tropic leve 4 fish, and
8% birds was used based on GLWQI. The bird prey items were further separated into piscivorous
birds (70%) and non-piscivorous birds (30%).

2. Peregrine Falcon

The Peregrine Falcon (Falco peregrinus) isamedium sized raptor that preys on awide variety of
avifauna, including passerines, gulls, terns, shorebirds, wading birds, and waterfowl (Steidl et al.,
1995). Being atop food chain predator, this species historically has been impacted by exposure to
bicaccumulative contaminants picked up by its prey base. Breeding stock of New Jersey Peregrine
Falcons was depleted from this exposure by the mid-1960's (U.S. Fish and Wildlife Service, 1991).
Recovery efforts over the last two decades, coupled with the banning of DDTr and reductions of other
harmful pollutants, have succeeded in alowing reintroduced falcons to once again establish breeding
populations in New Jersey (U.S. Fish and Wildlife Service, 1996). According to the NJDEP's
Endangered & Nongame Species Program, 15 pairs of Peregrine Falcons nested successfully in the
State in 1999.

In August 1999, the Peregrine Falcon was removed from the federal endangered specieslist (64 FR
46541, August 25, 1999), aresult of the nationwide population’s continued recovery. However, the
NJDEP plans to keep the species on the State endangered species list for the foreseeable future, in part
because of the threat of exposure to environmenta contaminants. Ongoing studies by the Service and
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the NJDEP will monitor New Jersey’ s Peregrine Facon population for signs of contaminant-related
adverse impacts.

The adult body weight for this species used in the calculations was taken from Dunning (1993).
Average mae and fema e weights were combined to derive the mean of 0.7815 kg. The drinking
waters rate (0.05 L/day) and FMR (184.76 kca/day) were then caculated by the alometric method,
using the derived body weight. Thisin turn provided the information necessary to determine the food
ingestion rates. As stated, Peregrine Facons prey on other birds, some of which may be piscivorous
themsdlves, depending on the geographic location. While no definitive data could be found indicating
what percent of al New Jersey Peregrine Falcons diet is composed of piscivorous birds, Steidl et al.
(1995) collected prey remains from around three southern New Jersey falcon nests. Identification
assessment of these remains yielded a composition of gpproximately 35% piscivorous prey and 65%
non-piscivorous prey. These percentages are not static and may not be appropriate for al facon
territories; however, they represent a scientificaly valid scenario in which Peregrine Falcons may be
exposed to contaminants that have biomagnified through the food chain. For this reason, this diet
composition was used in the calculaions of New Jersey Wildlife Vaues.

3. Osprey

The Osprey (Pandion haliaetus) is alarge fish-eating bird of prey with aworldwide distribution. Like
the Bald Eagle and Peregrine Falcon, Osprey populations have been affected by exposure to DDTT,
PCBs, and mercury. InaSdem County, New Jersey study, Steidl et al. (1991) reported a 10.4%
thinning in osprey eggshells compared to the years preceding DDTr use. Nationdly, gpproximately
20% of Osprey range overlaps areas of high mercury deposition (> 10 mg/n¥). These overlapped
areas are located mostly in the eastern region of the United States and include al Osprey in New Jersey
(U.S. Environmenta Protection Agency, 1997b).

Recent surveys have indicated, however, that New Jersey Osprey populations may be on therise
(Clark, 1995). In the 1999 biennia survey, 331 pairs of Osprey were observed in the State. These
coagtal birds are primarily found along the Atlantic coast of New Jersey from Sandy Hook to Cape
May. A few parslivein Raritan Bay. Approximatdy 50 pairs of Osprey can be found in Delaware
Bay, with most in the Maurice River drainage area. A smdl colony islocated near the Sdlem nuclear
power plant, and there are scattered pairs between the power plant and Maurice River. One pair was
aso found on the Delaware River in the Hunterdon County area. Individuds tend to return to the same
nesting Site each year (Clark, pers. comm., 1999).

As gtated above, Ospreys are dmost completely piscivorous. Their prey sdection tends to follow the
most abundant species present seasonaly and Ospreys are most successful catching fish that feed in
shdlow waters or swim near the water surface. Ospreys have a tendency to consume the entire fish
except for large bones (U.S. Environmenta Protection Agency, 1993). In the Delaware Bay region,
Ospreys consume predominantly menhaden (Brevoortia tyrannus), channd catfish (Ictalurus
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punctatus), and white perch (Morone americana) (Clark, 1995).

To cdculate awildlife vaue for Osprey, a prey sdection of 90% traphic level 3 fish and 10% tropic
level 4 fishwasused. In EPA’s Trophic Level and Exposure Analyss, Volume | (1995d), the trophic
level of Osprey prey sdlection was determined to be 100% trophic level 3. However, there are many
small, shalow water bodiesin New Jersey which enable the Osprey to catch higher trophic leve prey
in greater amounts than in the Great Lakes. Osprey are commonly observed catching largemouth bass
(Micropterus salmoides) and chain pickerd (Esox niger) from New Jersey’sinland lakes and ponds.
Volume Il of EPA’s Trophic Level and Exposure Andysis, Appendix B, (1995¢) lists estimated
trophic levels for largemouth bass ranging from 3.5 - 3.8 and alevd of 4 for chain pickerd. The
taskforce assgned a conservative estimate of 10% trophic level 4 fish for the Osprey diet in determining
wildlife valuesin New Jersey, based on physica geography, EPA’s estimated prey trophic levels
(1995¢), and observations by Service personnd of Osprey predation patterns. Due to alack of New
Jersey-specific Osprey weights, a combined average of mae and female adults weights was used for
the purpose of developing wildlife valuesin order to protect both sexes. Thisvaue, 1.4855 kg, was
caculated from Dunning (1993). The FMR, the food ingestion rate (F) and the drinking water rate (W)
used in the Osprey calculations were derived using the allometric equations described in the GLWQI
TSD.

F. CALCULATIONS
The cdculations to derive the New Jersey Wildlife Vaues are presented in the following pages, as are
tables delineating the various parameters used in the equations. Exposure parameters for the various

representative species are shown in Table 1. Thisisfollowed by the contaminant-specific input
parameters (Tables 2, 3, & 4) and cdculations.
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Table 1. Exposure Parameter Valuesfor the Representative Species

Parameter Bdd Eagle Bdd Eagle Osprey Peregrine
Falcon
(GLWQI) (Allometric)
Adult Body Weght
Wt (kg) 4.6 4.74 1.4855 0.7815
Weater Ingestion Rate
W (L/day) 0.16 0.167 0.077 0.05
Gross Energy 1.2 - bony fishes | 1.2 - bony fishes 12 19
GE (kcd/g) 1.9 - birds 1.9 - birds
Assmilaion Energy 79 - fish 79 - fish 79 78
AE (%) 78 - birds 78 - birds
Metabolizable Energy 0.948 - fish 0.948 - fish 0.948 1.482
ME (kca/q) 1.482 - birds 1.482 - birds
Frealiving
Metabolic Rate
FMR (kca/kg-day) 500 585.65 278.70 184.76
Fish Prey
Trophic Leve 3
TL3 (% of total diet) 73.6 73.6 90 0
Fish Prey
Trophic Leve 4
TL4 (% of total diet) 184 184 10 0
Bird Prey
Fiscivorous
PB (% of total diet) 5.6 5.6 0 35.1
Bird Prey
Non-Piscivorous
NPB (% of total diet) 24 24 0 64.9
Food Ingestion Rate Fri3-0.371kg | Fr3-0.435kg | Fris-0.265kg | Fpg - 0.044 kg

F (kg/day)

Fr.4 - 0.093 kg
Fes - 0.028 kg
Fups - 0.012 kg

Fr.4 - 0.109 kg
Fes - 0.033 kg
Fues - 0.014 kg

Fr.4 - 0.029 kg

Fues - 0.081 kg
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Table2. Input Parametersfor Calculating Wildlife Values - PCBs

Parameter Vdue
Test Dose 1.8 mg/kg - day
I nterspecies Uncertainty Factors
UI:A Eagle 3
UFA osprey 3
UI:A Peregrine 3
Sub-chronic to Chronic Uncertainty Factor
UFs 1
LOAEL to NOAEL Uncertainty Factor
UF, 3
Bioaccumulation Factor
Trophic Level 3Fish 550,600

BAF, (L/kg body weight)

Bioaccumulation Factor
Trophic Level 4 Fish
BAF, (L/kg body weight)

Bioaccumulation Factor
Other Prey (terredtrid)
BAF . (L/kg body weight)

Biomagnification Factor
Piscivorous Bird Prey
BMF

1,744,800 (1.7448 x 10°)

90
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Calculation of Wildlife Values - PCBs

Bald Eagle ~ (Haliaeetus leucocephalus)

WV = TD x [U(UF, x UEg x UF, )] x Wt

W + [(FrLs X BAF3) + (Fris X BAF,) + (Fps X BAF; X BMF) + (Fyps X BAFqihe)]
WV = 1.8 mg/kg-day x [1/(3x1x3)] x 4.74 kg

0.167 L/day + [(0.435 kg/day x 550,600) + (0.109 kg/day x [1.7448 x 107]) + (0.033 kg/day x 550,600 x 90) + (0.014 kg/day x O)]
WV = 0.948 mg

2,064,976.367 L WV = 0.000000459 mg/L WYV =459 pg/L PCBs

Osprey ~ (Pandion haliaetus)

WV = TD x [1/(UF, x UF< x UF, )] x Wt
W + [(Fr 3 X BAF;) + (Fr 4 X BAF,)]

WV = 1.8 ma/kg-day x [1/(3x1x3)] x 1.4855 kg
0.077 L/day + [(0.265 kg/day x 550,600) + (0.029 kg/day x [1.7448 x 10%])]

WV =__0.2971 mg
196,508.277 L WV =0.000001512 mg/L WV =1,512 pg/L PCBs

Peregrine Falcon ~ (Falco peregrinus)

WV = TD x [1/(UF, x UF< x UF, )] x Wt
W + [(Fps X BAF; X BMF) + (Fypg X BAF )]

WV = 1.8 mg/ko-day x [1/(3x1x3)] x 0.7815 kg
0.05 L/day + [(0.044 kg/day x 550,600 x 90) + (0.081 kg/day x O)]

WV =_ 01563 mg
2,180,376.05 L WV = 0.000000072 mg/L WV =72 pglL PCBs
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Table 3. Input Parametersfor Calculating Wildlife Values- DDTr

Parameter Vdue
Test Dose 0.027 mg/kg - day
I nterspecies Uncertainty Factors
UFA Eagle 1
UFA osrey 1
UFA Peregrine 1
Sub-chronic to Chronic Uncertainty Factor
UFs 1
LOAEL to NOAEL Uncertainty Factor
UF, 3
Bioaccumulation Factor
Trophic Level 3 Fish 631,100

BAF, (L/kg body weight)

Bioaccumulation Factor
Trophic Level 4 Fish
BAF, (L/kg body weight)

Bioaccumulation Factor
Other Prey (terredtrid)

BAF . (L/kg body weight)

Biomagnification Factor
Piscivorous Bird Prey
BMF

3,409,900 (3.4099 x 10°)

63
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Calculation of Wildlife Values- DDTr

Bald Eagle ~ (Haliaeetus leucocephalus)

WV = TD x [U(UF, x UEg x UF, )] x Wt

W + [(FrLs X BAF3) + (Fris X BAF,) + (Fps X BAF; X BMF) + (Fyps X BAFqihe)]
WV = 0.027 mg/kg-day x [1/(1x1x3)] x 4.74 kg

0.16 L/day + [(0.435 kg/day x 631,100) + (0.109 kg/day x [3.4099 x 107]) + (0.033 kg/day x 631,100 x 63) + (0.014 kg/day x O)]
WV = 0.04266 mg

1,958,263.519 L WV = 0.000000022 mg/L WV =22 pg/L DDTr

Osprey ~ (Pandion haliaetus)

WV = TD x [1/(UF, x UF< x UF, )] x Wt
W + [(Fr 3 X BAF;) + (Fr 4 X BAF,)]

WV = 0.027 ma/kg-day x [1/(1x1x3)] x 1.4855 kg
0.077 L/day + [(0.265 kg/day x 631,100) + (0.029 kg/day x [3.4099 x 10%])]

WV =__0.0133695 mg
266,128.416 L WV = 0.000000050 mg/L WV =50 pg/L DDTr

Peregrine Falcon ~ (Falco peregrinus)

WV = TD x [1/(UF, x UF< x UF, )] x Wt
W + [(Fps X BAF; X BMF) + (Fypg X BAF )]

WV = 0.027 ma/kg-day x [1/(1x1x3)] x 0.7815 kg
0.05 L/day + [(0.044 kg/day x 631,100 x 63) + (0.081 kg/day x O)]

WV = 0,0070335 mg
1,749,409.25 L WV = 0.000000004 mg/L WV =4 pglL DDTr
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Table4. Input Parametersfor Calculating Wildlife Values- Mercury

Parameter GLWQI Vdue MSRC Vdue
(Tota mercury) (Disolved methylmercury)
Test Dose 0.078 mg/kg - day 0.078 mg/kg - day
I nterspecies Uncertainty Factors
UFA agle 3 1
UFA osrey 3 1
UFA Peregrine 3 1
Sub-chronic to Chronic Uncertainty Factor
UFs 1 1
LOAEL to NOAEL Uncertainty Factor
UF, 2 3
Bioaccumulation Factor
Trophic Level 3Fish 27,900 1,600,000 (1.6 x 10°)
BAF; (L/kg body weight)
Bioaccumulation Factor
Trophic Level 4 Fish 140,000 6,800,000 (6.8 x 10°)
BAF, (L/kg body weight)
Bioaccumulation Factor
Other Prey (terredtrid) 0 0
BAF e (L/kg body weight)
Biomagnification Factor
Piscivorous Bird Prey 10 10
BMF
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Calculation of Wildlife Values- Mercury (MSRC)

Bald Eagle ~ (Haliaeetus leucocephalus)

WV = TD x [Y(UE, x UEs x UF, )] x Wt

W + [(Fri3 X BAF;) + (Fr 4 X BAF,) + (Fpg X BAF; X BMF) + (Fypg X BAF )]
WV = 0.078 ma/kg-day x [1/(1x1x3)] x 4.74 kg

0.167 L/day + [(0.435 kg/day x [1.6 x 10°]) + (0.109 kg/day x [6.8 x 10°]) + (0.033 kg/day x [1.6 x 10° x 10]) + (0.014 kg/day x 0)]
WV = 0.12324 mg WV = 0.00000006271 mg/L WV = 62.71 pg/L dissolved methylmercury

1965200.167 L

Current best estimate of methylmercury as a proportion of total is 0.078 (USEPA, 1997a). Therefore:

WV =62.71 pg/L + 0.078 = 803.97 pg/L total dissolved mercury

On average, total dissolved mercury comprises ~ 70% of total in unfiltered water (USEPA, 1997b). Therefore:

WV =803.97 pg/L + 0.70 = 1148.53 pg/L total mercury, unfiltered
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Calculation of Wildlife Values- Mercury (MSRC)

Osprey ~ (Pandion haliaetus)

WV = TD x [Y(UE, x UEg x UF, )] x Wt
W + [(Fris X BAF3) + (Frig X BAF)]
WV = 0.078 mg/kg-day x [1/(1x1x3)] x 1.4855 kg
0.077 L/day + [(0.265 kg/day x [1.6 x 10°]) + (0.029 kg/day x [6.8 x 10°])]
WV =_ 0.038623 mg WV = 0.00000006217 mg/L WV = 62.17 pg/L dissolved methylmercury
621200.077 L

Current best estimate of methylmercury as a proportion of total is 0.078 (USEPA, 1997a). Therefore:

WV =62.17 pg/L + 0.078 = 797.05 pg/L total dissolved mercury

On average, total dissolved mercury comprises ~ 70% of total in unfiltered water (USEPA, 1997b). Therefore:

WV =797.05 pg/L + 0.70 = 1138.64 pg/L total mercury, unfiltered
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Calculation of Wildlife Values- Mercury (MSRC)

Peregrine Falcon ~ (Falco peregrinus)

WV = TD x [Y(UE, x UEg x UF, )] x Wt
W + [(Fpg % BAF; X BMF) + (Fyps X BAF )]
WV = 0.078 mg/kg-day x [1/(1x1x3)] x 0.7815 kg
0.05 L/day + [(0.044 kg/day x [1.6 x 10°] x 10) + (0.081 kg/day x 0)]
WV =_ 0.020319 mg WV = 0.00000002886 mg/L WV = 28.86 pg/L dissolved methylmercury
704000.05 L

Current best estimate of methylmercury as a proportion of total is 0.078 (USEPA, 1997a). Therefore:

WV =28.86 pg/L + 0.078 = 370 pg/L tota dissolved mercury

On average, total dissolved mercury comprises ~ 70% of total in unfiltered water (USEPA, 1997b). Therefore:

WV =370 pg/L + 0.70 = 528.57 pg/L total mercury, unfiltered
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. SUMMARY

The Great Lakes Water Quality Initiative included an effort to determine vaues that would be
protective for dl wildlife. These vaueswere determined by deriving wildlife values for representative
gpecies of the Aves and Mammdia taxonomic classes, ca culating the taxonomic-specific geometric

mean, and adopting the lower of the two values as the water qudity criteriafor each target contaminant.
The geometric mean for each class was derived using the equation:

WV (raxonomic cLass) = € EXp [S1In WV (representaTive speciesyN

Where: n = The number of representative species in agiven taxonomic class for
which species-specific wildlife values were ca culated.

The current effort, athough deriving wildlife vaues only for avian species, dso used the GLWQI
equation to caculate the geometric mean of the species-specific wildlife vaues. These equations are
presented below, dong with the lowest calculated value for each contaminant (Table 5). In each case,
these lowest vaues were derived from the caculations for the Peregrine Falcon.
i) PCBs
Mean of cdculated Wildlife Vaues WV (ayiany = €N 459 poll +In 1512 poll + In 72 pg/L)f3]
WV avian) = 368 pg/L
Lowes Wildlife Vaue: WV syian) = 72 pg/L
i) DDTr
Mean of cdculated Wildlife Vaues: WV (ayiany = €lln22pol +In 50 pgl +in 4 pglL)/3]
WV avian) = 16 pg/L
Lowes Wildlife Vaue: WV ayian) = 4 po/L
i) Mercury (MSRC Method)
Mean of cdculated Wildlife Vaues WV (yiany = €lln 114853 pgll +In 113864 pyll + In 528,57 pg/L)/3

WV avian) = 884 pg/L total mercury, unfiltered

Lowes Wildlife Vaue: WV a4y = 528.57 pg/L total mercury, unfiltered
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Table5. Summary of Calculated Wildlife Criteria Values

(All values rounded to two sgnificant digits)

Mean L owest Mean L owest
GLWQI Method | GLWQI Method | MSRC Method | MSRC Method
PCBs 370 pg/L 72 po/lL na na
DDTr 16 pg/L 4 pg/L na na
Mercury 1300 pg/L 830 pg/L 880 pg/L 530 pg/L

V. RECOMMENDATIONS

The methodology used to develop wildlife criteriain the GLWQI cdled for adopting the lower of two
taxonomic-specific geometric means as regulatory water qudity criteriafor specific contaminants;
however, usng this approach with the caculated New Jersey Wildlife Vaues may not be stringent
enough to protect wildlife species of concern. The primary focus of the current effort was to develop
wildlife vadues to specificdly protect the Bald Eagle and Peregrine Facon. Dueto its high position on
the predator-prey food chain, the Peregrine Falcon may be significantly more susceptible to adverse
impacts from exposure to bicaccumulative pollutants than the other two representative species. For
each contaminant of concern, the wildlife value geometric means are greater than the individua vaues
caculated for the Peregrine Facon. Therefore, it is recommended that the lowest New Jersey Wildlife
Vaues generated for each contaminant, including the lowest MSRC mercury value, be adopted as

regulatory criteria

The New Jersey Wildlife Vduefor totd PCBsis:

The New Jersey Wildlife Vduefor totd DDT and metabolites (DDTr) is

The New Jersey Wildlife Vaue for totd mercury is

72 pg/L
4 pg/L

530 pg/L

Although this report concentrated solely on avian species of concern, al proposed New Jersey Wildlife
Vaues are lower than the corresponding GLWQI vaues. Asthere are no piscivorous mammalsin
New Jersey different from those examined during the GLWQI, or that occupy atrophic leve
comparable to the Peregrine Falcon's, adopting the proposed Wildlife Vaues should ensure protection
for all at-risk speciesin New Jersey.
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During the development of these New Jersey Wildlife Vaues, it became evident that the contaminant
concentrations proposed would most likely be below any commonly used anaytical laboratory
detection limits currently available. Thisfact does not prohibit the adoption of the Wildlife Vauesinto
the Surface Water Quaity Standards and their subsequent use in determining regulatory surface water
discharge limits. However, the difficulty in precisely determining whether instream concentrations of
these parameters will be above or below the Wildlife Vaues may complicate confirmation of Standards
atainment. In the absence of lower andyticd detection limits for these pollutants in water, an
dternative gpproach may need to be developed to determine if instream concentrations (water or
another mode component, such asfish) are below, a, or exceeding the Wildlife Vaues (Kubiak, pers.
comm., 2000). The model for the derivation of the proposed criteria can be used to assst in
uncertainty reduction by not focusing solely on water concentrations. Specificaly, back-cdculating the
model for these pollutants in fish tissue (for the gppropriate trophic leved), resultsin target fish
concentrations. Evauating monitoring results againgt target fish concentrations would increase certainty
in evauating proposed Wildlife Vaue insream concentrations using fish as the surrogate for water
andyses. Such an gpproach is more powerful because of the BAF multiplier effect of the addressed
pollutant’ s behavior in the environment. These objectives, and the following uncertainties, should be
pursued in future efforts to ensure that New Jersey water qudity and wildlife protection gods are met.

V. DISCUSSION OF UNCERTAINTIES

The god of thisinter-agency effort was to develop New Jersey-specific numeric surface water quaity
criteriafor the protection of at-risk wildlife species. However, to make numeric criteria Ste-specific
requires agreat ded of additional field data on resdent bird species. These data are limited, but
increasing, in New Jersey. Critica information needed for criteria calculation includes: adult body
weights, food ingestion rates, prey species composition, and prey speciestrophic levels. In addition,
biocaccumulation and biomagnification factors should be confirmed using New Jersey-specific data.
Usng dl available New Jersey-specific information, this report presents derived maximum alowable
surface water concentrations, which should adequatdly protect wildlife in the State. However, certain
steps should be taken to close the following data gaps, prioritized in descending order of importance.

1. Prey Species Composition and Trophic Leve (TL):
Bad Eagle- % TL, fish, % TL, fish, % piscivorous birds, % other
Peregrine Falcon - % piscivorous birds (and TL of prey fish), % non-piscivorous birds
Ospreys- % TL; fish, % TL, fish

2. Confirm BAFs and BMFs. research needed to compare water toxicant concentrations and prey
gpecies body burdens (requires additiona monitoring and analysis of regiona prey items).
Future modeling can be linked with development and use of Biota-Sediment Accumulation
Factors (BSAFs), for more problematic waters where additiona field monitoring data must be
gathered (i.e., toxicant levels in sediments, forage fish, and prey fish species). Thereis now
aufficient understanding of the BSAFF concept for development of congener-specific datafor the
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6.

dioxin-like, PCBs (U.S. Environmentd Protection Agency, 2000b). Thiswill complement
exiging and newly developed State of New Jersey data on eagles (Clark et d., 1998) aswell
as other species.

Food ingestion rates, based on visud observations of prey size (fish taken by Bald Eagles and
Ospreys) or published body weights (piscivorous birds taken by Bald Eagles and Peregrine
Facons). Forageto Bird Egg BMFs can aso be determined to complement data generated in
1 and 2 above.

Effects of PCB congeners on piscivorous wildlife. Studies are necessary to develop dose-
response curves for individua, group, or total congeners. Bird egg NOAELsand LOAELs
should be adopted as they become available from controlled toxicity studies and field-derived
ecotoxicologica investigations for the species of concern to New Jersey. Egg (tissue-based)
criteriawill complement efforts to reduce uncertainty in the above activities and dlow for
complementary modeling and iterative refinement/vaidation of the current moddl.

Investigate methylmercury/totd mercury ratios in ambient water from various locationsin New
Jersey, as well as methylmercury concentrations in the tissues of common fish prey species.
Thisinformation will dlow for further refinement of mercury BAFs, and possibly of New
Jersey-specific DOC effects on bioavailability.

Adult body weights for New Jersey-resident birds.

Items 1, 3, and 5 should be investigated around nest sites with known current or historical problems
(i.e., observed reproductive failures and contaminated surroundings).
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Appendix A

Summary of Studies Examining Toxic Effects of PCB Congeners

Species Exposure LOAEL NOAEL PCB Congener | Toxic Effect Observed Reference
Duration (mg/kg-day) | (mgkg-day) | or Mixture
Ring-Necked 10 weeks 0.086 0.0086 105 Elevated EROD, BROD, MROD in Hornung et.al., 1998
Pheasants chicks. No reproductive effects.
Chicken 8 weeks 0.016 7 Total PCBs Embryo mortdity, decreased hatching Summer et.al., 1996
rates, deformities
Madlards 5 weeks 5.17 1.04 1254 Decreased plasmatotd triiodothyronine | Fowleset.al., 1997
(T3); devated EROD and PROD (no
direct toxicity at this dose)
American kestrel | 4 weeks 0.36 One dose 126 Elevated EROD and AE; Elliott et.al., 1991
per congener
214 105 Elevated APND;
28.6 153 Elevated APND and AE
Japanese Quall 8 weeks 0.27 Onedose 126 Elevated EROD Hliott et.al., 1990
per congener
16.2 105 Elevated EROD, 4-CBP, and HP
21.6 153 Elevated EROD, and HP
American 10 days 0.05 126 Liver enlargement; Hoffman et.al., 1996
Kedtrels mild necross, elevated EROD, MROD
(negtlings) and PROD; lymphoid depletion in the
spleen
(Modd for 0.25 Increasing liver necros's, decreased
eagles) bone growth, decreased spleen wit.,
degenerative lesons of the thyroid

EROD: ethoxyresorufin-O-dedlkylase; BROD: benzyloxyresorufin-O-dealkylase; MROD: methyloxyresorufin-O-dealkylase; PROD: pentoxyresorufin-O-deethylase;
APND: aminopyrine N-demethylase; 4-CBP: 4-chlorobiphenyl hydroxylase; HP: hepatic porphyrins, AE = adrin epoxidase,
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