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PREFACE

Under the 1977 Clean Water Act, Congress mandated the U.S. Env'ronmental

Protect'on Agency to develop ambient water quality cr'teria for 129 priority

pollutants. These criteria were published in 1980. Under Section 304(a)(1)

of the Clean Water Act as amended in 1987, the U.S. EPA is mandated to

re-evaluate and update these criteria every five years. These addenda

represent an updated lHerature search current as of 1988, plus addHional

information from Agency files and Program Offices. The first draft of this

addendum was prepared by Syracuse Research Corporat1on under contract no.

68-C8-0004.
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INTRODUCTION

Under Section 304(a)(1) of the Clean Water Act of 1977 as amended 1n

1987, the U.S. EPA 1s required to publlsh cr1ter1a for water qua11ty

accurately reflect1ng the latest sclentiflc knowledge regarding the effects

on health and welfare that may occur from the presence of pollutants ln any

body of water, 1ncluding groundwater. In accordance with the 1977 act,

Ambient Water Quality Cr1ter1a Documents (AWQCDs) were developed in 1980 for

65 toxic pollutants or classes of pollutants listed under Section 307(a)(1).

These addenda are lntended to serve as an update of the original AWQCDs.

The addenda provide the Agency with the latest scientific assessments of

potentlal health hazards assoclated with these pollutants and serve as

guldellnes for modifying the current (1980) AWQCDs.

·The human health criteria in these addenda are based on Agency verlfied

risk assessment values when available. These values consist of reference

doses (RfD) for those chemicals believed to be system1c toxicants (1.e., do

not induce cancer) and cancer r1sk factors for those thought likely to cause

cancer in humans. The verification process consists of a review and con­

sensus of risk assessment values provided by an Agency workgroup consistlng

of scientists from each of the major Agency offices. Assessments for

noncarcinogens are verified by the RfD workgroup and those for carcinogens

are verified by the Carcinogen Rlsk Assessment Verif1cation Endeavor (CRAVE)

workgroup. If such values are not available, the criterla are based on the

most recent Agency health assessment. In the absence of any appropriate

Agency value, RfD values or cancer rlsk factors are derived by current

Agency methods if adequate new data are available. and criteria are recom­

mended based on the proposed RfD or risk factor.
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The RfD is an esUmate (wHh uncertainty spannIng perhaps an order of

magnitude) of the daily exposure to the human population (including

sensiUve subgroups) that Is likely to be wHhout an appreciable risk of

deleterious effects during a lHeUme. The RfD is derived by dividIng a

NOAEL or LOAEL for subchronlc or chronIc exposure by standard uncertainty

factor(s) times an additional uncertaInty factor:

RfD = NOAEL or LOAEL
UF(s) x UF

The standard uncertainty factors are applied to reflect the various types of

data used to estImate RfDs. An uncertainty factor of 10 Is used to account

for varIations in human sensitivity when extrapolating from valid human

studIes involving long-term exposure of average, healthy subjects. An

additional 10-fold factor is used for each of the following: to extrapolate,

from long-term animal studies to the case of humans, to extrapolate from

subchronic animal studies to chronic exposure, and to extrapolate from a

LOAEL to a NOAEL. An additional uncertainty factor of >0-10 may be applied

to reflect professional assessment of the uncertaInties of the study and

data base not explicItly addressed by the standard uncertainty factors

(i.e., completeness of the overall data base). The default value for the

additional uncertainty factor is 1.

I n ass essing the car c i nogenIcpo ten U a1 0 f a chern i cal, the U. S. EPA

c1ass if iesthe cherni cal i ntoone 0 f the f0 11 ow i ng gr 0 ups ace 0 rdin g tothe

degree of evidence in epidemiological studies and animal studies: Group A ­

Human Carcinogen; Group B - Probable Human Carcinogen [nmHed evidence In

humans wHh or wHhout· sufficient evidence In animals (Group Bl) or lnade-

quate evidence in humans wHh sufficient evidence in animals (Group B2)];

Group C - Possible Human Carcinogen (nmHed evIdence of carcinogenicHy in

animals in the absence of human data); Group 0 - Not Classifiable as to
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Human Carc'nogen'c'ty ('nadequate or no ev'dence); Group E - Ev'dence of

Noncarc'nogen'cHy for Humans. QuantHaUve carc'nogenlc r'sk assessments

are per for me d for chem' cal sIn Gr 0 ups A and B, and 0 n a cas e -bY-cas e bas Is

for chem'cals 'n Group C. Upper-bound cancer unH r'sks (slope values) are

est'mated through the use of mathematical extrapolat'on models. Most

convnonly for anImal data. the llnear'zed mulUstage model with a 95% upper

confidence l'm't is used to prov'de a low-dose est'mate of cancer risk. The

cancer rIsk Is character'zed as an upper-l'mit estimate (i.e .• the true r'sk

to humans. while not IdentHiable, is not likely to exceed the upper-llmH

estimate and 'n fact may be lower). AlternaUve risk models to the multi­

stage model. such as the one-hit. Wei bull. Logit or ProbH model. are

ava'lable and may be used when the evIdence ind'cates that they may be more

appropriate. In the absence of such ev'dence. the Agency reconvnends the

linear'zed mult'stage model to prov'de cons'stency of approach and an

upper-bound on the potenUal carc'nogen'c r'sk. In the case where human

dat a are use d for qua ntHat' ve r , sk ass essme nt • an up per - b0 undes t i ma t e

rather than a 95% upper-bound est'mate is used when low-dose 1'nearHy 'S
assumed.

In the development of th's Addendum to the AWQCD on acenaphthene, recent

Agency assessments have been consulted. A computerhed l'terature search

was conducted to cover stud'es publ1shed more recently than the latest

Agency assessment (' .e .• pUbl ished In 1987 to 1988). New key stud'es have

been evaluated.
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REVIEW OF NEW DATA

Tox'colog'c/Carc'nogen'c Effects

No teratogen1c'ty stud'es have been reported, and the carc1nogen1c

properUes of acenaphthene rema1n undenned, wHh the chem1cal categor1zed

in EPA Group 0 and IARC Group 3 (U.S. EPA, 1987). However, recent tox1cHy

data are available for the derivation of amb1ent water qua11ty criter1a for

acenaphthene (U.S. EPA, 1989). In an oral subchron1c tox1cHy study (U.S.

EPA, 1989), groups of COl (ICR) BR mice (20/sex/group) were gavaged dally

wH h 0, 17 5, 35 0 0 r 700 mg1kg1day acenap hthe ne for 90 day s . Taxi cologi cal

parameters evaluated 1ncluded body we1ght, food consumption, mortality

c11n1cal chem1stry and toxicHy, hematology, ophthalmology, organ weights,

and gross and h'stopathology. No treatment-related effects 1n survival,

c11nical tox1city, mean body weights, food consumpt1on or ophthalmology were

observed.

S1gnificant dose-related organ weight changes were seen 1n both male and

female mice at the m1d- and h1gh-dose levels (350 or 700 mg/kg/day). In

males, sign1f1cant decreases in absolute spleen weights were found.

Sign1f'cant decreases in relative ovary and adrenal weights were observed 1n

females exposed at the two h1ghest doses. In both males and females there

was a signif1cant 1ncrease 1n absolute and relathe liver we1ghl. Th1s

1ncrease was associated with_ s'gnif1cant increases 'n cholesterol levels and

centrilobular hepatocellular hypertrophy.

A s'gn'f'cant increase 'n absolute liver weight was also reported 1n the

low-dose. female mice only; however, th1s increase was not associated wHh

increased levels of cholesterol or hepatotoxic'ty.

Based on the results of thls study, 175 mg/kg/day is consldered a NOAEL

and the 350 mg/kg/day dose a LOAEL for hepatotoX1city.
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B1oconcentrat1on Factor (BCF)

U.S. EPA (1980) estlmated a BCF value of 242 for acenaphthene.

Revlsions for the estimation of a bioconcentratlon factor for acenaphthene

are under revlew at thls time. When these revls10ns are final the new BCF

value will be lncorporated into thls document.
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QUANTIFICATION OF EFFECTS

In the absence of adequate an1mal tox1cHy data, the amb1ent water

crHer'on for acenaphthene of 0.02 ppm (0.02 mg/9.) was der1ved from human

organolept1c data (U.S. EPA, 1980). The data were collected us1ng responses

of a panel of 14 judges who detected acenaphthene at a mean threshold of

0.08 ppm, wHh a range of 0.02-0.22 ppm (l1llard and Powers, 1975). The

lowest level (0.02 ppm) was taken as the best est'mate of a cr1ter1on level

to prevent unpleasant odor from acenaphthene, w1th a caveat that the

cr1ter10n has no demonstrated relat10nsh1p to potent1a1 health effects.

Although a 32-day, s1ngle-dose level gavage study 'nvo1v1ng rats and m1ce

(Knobloch et a1., 1969) and a 5-month subchron1c, s1ng1e-exposure level

1nha1at1on study of rats (Reshetyuk et al., 1970) were evaluated (U.S. EPA,

1980), they were rejected as a bas1s for der1v1ng an oral RfD because of

1nappropr1ate exper'menta1 des1gn and amb'guHy 1n the report1ng of data.

The 90-day subchron1c stUdy reported by U.S. EPA (1989) prov1des data

appropr 1ate for der 1v1 ng an oral RfD for acenaphthene. Th' s study

'dent Hied a NOAEL of 175 mg/kg/day 'n m1ce exposed by gavage For 90 days.

A LOAEL of 350 mg/kg/day for hepatotox1c1ty 1nc1ud'ng 'ncreased l1ver we1ght

cholesterol levels and hepatocellular hypertrophy was also 1dentH1ed. ·An

RfD of 0.06 mg/kg/day was verif1ed by the Agency workgroup (11/15/89). The

RfD was derhed us'ng the 175 mg/kg/day NOAEL and apply1ng an uncerta1nty

factor of 3000: 100 to account for 1nter- and 1ntraspec1es var1at1on,lO to

account· for the use of 1es s-than- 11fet 'me study and an add H 1ona 1

uncerta1nty factor of 3 to account for the lack of reproduct1ve and chron1c

data.

Amb1ent qua1Hy crHeria for water and seafood or seafood only can be

calculated us1ng the ver1f1ed RfD of 0.06 mg/kg/day. Assuming an average
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dally consumpUon of 2 i. of water and 0.0065 9 of contamInated fIsh and

shellf'sh and apply'ng a BCF value of 242 i./k9. the cr'ter'a for the

'ngestlon of water and seafood of 1.18 or 2.67 mg/i. for seafood only can

be calculated.

It should be noted that these are health based crHer'a. The amblent

water qual'ty cr'ter'a based on organoleptIc effects's 0.02 mg/i..
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EXISTING STANDARDS AND CRITERIA

The f'nal RQ for acenaphthene 's 100 pounds (U.S. EPA, 1986).
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