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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTCON,. D.C. 20460

Woanenst

Octeber 2%, 1984

QAFFICE oF
THE ADMIMISTRATOR

Honorable William D, Ruckelshaus
Adminigtrator

U.S. Envirormental Protection Agency
401 M Street, S.W.

Washington, D.C. 20460

Dear Mr, Ruckelshaus:

The Envirommental Health Committee (EHC) of the Science Advisory
Board (SAB) reviewed on July 25 an Agency analysis of a series of studies
addressing the cancer risks asscciated with gasoline vapors. The EPA
document was prepared by the staffs of the Office of Health and Environment-
al Asgesgment and the Office of Alr Quality Planning and Standards, and was
entitled, "Estimaticon of the Public Health Risk From Exposure to Gasoline
Vapor Via the Gasoline Marketing Systems" (June 1984).

The Camnittee review encompassed a number of issues that bear
directly on the assessment of the risk posed to public health fram the
canplex mixture of pollutants contained in these emissions. In sumary
form, the major issues addressed by the Committee and itz major
conclusions include:

o the scientific validity ard quality of a chronic hwlabion
bicassay of wholly vaporized unleaded gasoling sponsorsd by the American
Petroleum Institute. The Cammittee believes that the study was well design-
ed and that the investigators utilized appropriate scientific protocols that
support the reported results.

o the conclusion reached by EPA staff that wholly vaporized unleaded gas-—
eline vapors should be classified as probably carcinogenic to humans, according
to the classification procedures develeped by the International Agency for Re-
search on Cancer. The Camittee agrees with this conclusion,

o EPA staff analysis of the degree of uncertainty associated with a
qualitative and quantitative assessment of human health risk. The Epviron—
mental Health Coamittee believes that the analysis under represents the
degree of uncertainty in assessing human health impacts from this camplex
mixture of pollutants. This is particularly true with respect to the need
to more clearly dewonstrate how the calculation of population exposures
are utilized in the development of risk estimates.
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Additional comments and recaomrendations are summarized in the
enclosed report. The Science Advisory Board appreciates the cpportunity
to provide its review of this important public health issue, We would
appreciate receiving a fomal response fram you on the scientific advice
provided in this report. If you desire any further Camittee review of
this issue, we stand ready to provide the assistance that is reguested.

Sincerely,

Herschel E. Griffin
Chairman
Envirgmental Health Comittee
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Northn Nelson '

Chairman
Executive Committee

cc: Mr. Alein L. Alm (A-=10])
Mr, Joseph A, Cannon (ANR—443)
Dr. Bernard D, Goldstein (RI-672)
br. Terry F. Yosie (A~101)




Eavironmental Health Committee Key Findings and Conclusions
on the Draft Staff Paper, "Estimation of The Public Health
Risk From Exposure to Gasoline Vapor Via the Gasaline
Marketing System” (June 1984)

The Environmental Health Committee (EHC) reviewed only Chapters 3 and 6 of
the Gasoline Vapor Staff Paper. The former chaprer, entitled "Evaluation of
The‘Carcinogenicity of Unleaded Gasoline” assesses the available scientifie
literature pertaining to these emissions whereas the latter chaptar identifies
issues to be addressed by the SAR. The remaining chapters in the document
define the context for the Committes's review and present a discussion
of the regulatory options identified by the Ageney. The Agency did not
request the Committee to review these latter chapters since they pertain
largely to risk management, and the Commitree congurred with this approach.

The Committee addressed thrae mna jor issuves during the course of its
review. These include 1) the sciantifice validity and quality of a chronic
inhalation bivcassay of wholly vaporized unlegded gascline sponsored by the
Anerican Petroleum Institute, Plus other seientific studies bearinz on
unleaded gasoline vapors; 2) the EPA staff conclusion that, nsing rCiee
classification system developed by the Internatiomal Agency for Research
on Cancer (IARC), these vapors should he regardad as a probable human
carcinogen; and 3) articulation of the degree of uncertainty associated
with the assessment of human health risk.

Scientific Studies Bearing on Gasoline Vapors

1. The most critieal Plece of scientific evidence associated with the
assessment stems from a chronic inhalation study of twe rodent specias

exposed to unleaded gasoline in a wholly vaporized form sponsored by the
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American Petroleum Institute and carried out by the International Research and
Development Corporation. A final report of the study was subnitraed to EPA

in Marech 1984 although previous drafts were alse nade available. The study
reported increases in renal zdencmaz and carcinoma incidence in exposed male
Flscher 344 rats and in hepatocellular adenoma and carcinoma incidence in
exposed female BEC3IFL mice. The Envirommental Healrh Committee fiunds that the
study was well desizned and that appropriate scientific protocols were observed
to suppert the reported results. The Committee's major technical compments on

the study are prasented below.

© The issus of the raprasentativeness of the inhaled vavors arose
because the material fnhaled by the animals is at variance with VADOTS
that people inhale when they come in contact with these emissions.
Specifically, the vapors subjeet to human inhalation contain more volatile
and lower polecular weight materials than those administered to the test
gnimals. In addition, there appears fo a two to three year lag tipe
before gasoline currently in gse can be adequately evaluated for chronic
effects. By the time suech an analysis is completed, the composition of
fuels in the marketplace may have changed. There Is some question whether
or not thesa changes would affect the bioasssay results. In short, the
Committee believaes that the issus of the representativeness of the inhaled
vapors, while certainly a complicating factor in the APT bioassav, ghonld
not be regarded as a major flaw.

¢ The significance of the reported tumors is a factor of major impor:-
ance in this study. Because the male Fischer rat is susceptible to high
tumor incidence--sometimes these animals experience several tumors simul—
taneously in different organs—nany scientists -are skeptical of the sipni-
ficanee of reported tumors im this species alone. Howaver, this study
reports tumors of the liver ocecurring in female mice, and this is relatively
uncommon. From a toxicological perspective, the combined resulrs should
dispel concerns about the significance of these tumors.

o The Committee is not ina a position to comment on whether rha vapors
inhaled by the test animals are mutagenic. ORD staff briefed the EHC op
an in-house review of mutagenicity studies which led to their tantative
conclusion of negative genotoxicity results. However, the Commictee has
not had the opportunity to raview either the original studies or a farmal
EPA analysis of those studies.
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2. Two syathetic fusls enrirled RJ=5 and JP-10 wara alse analvzed.
The results showed a pattern of renal carcinomas in Fischer 344 male rats
but not females. This 12 a response similar to those found in the aPI
study. In addition, The U.S5. Air force is assessing JP-4 and JP-5 Jet
fue'ls. The Committee i{g Informed that preliminary toxicity studies have
been completed and show a response pattern of renal toxicity similar fo
the synthetic fuel studies. Longer term study resulfs are not available.
The Agancy has appropriately surveyad these sets of studles, but at
present, definitive concluslons cannot be drawn from them.

3. Saveral epidemiolesical studies were discussed ineluding a
number that wers not included in the EPA staff document. The majority of
these studies do not yield rezultszs that conclusively resolve the guestion
of cancer incidence associated with gaseline vapers, althoush a summary
of existing epidemiclogical information by Enterline provides some evidance
of a small excess rate of kidney cancer in éﬁny older workers or workers
exposad for long periods of time. Inm shor:t, the EPA staff paper could,
for the purpose of presenting a more thorough analysis, more completely
reference the available epidemiological literature. The usa of this data
alone, howaver, 1§ unlikely fo conclusively rasolve the fssue af the
raelationship betwaan unleaded gasoline exposure and cancer incidence.

Carcinozencity and the TARC Criteria

On page 53-81 of the staff papar, EPA summarized lts evaluaticn of
the scientifiec data pertainiag to the public health implications of unleaded
gasollne vapors. The Agency concluded:

"The occurrence of a small but definite kidney tumor response in male
rats and a significant hepatocellular response in female mice furnish

sufficient avidence, using the criteria of the International Ageney for
Research on Cancer (IARC), for the carcinogenicity of unleaded gasoline
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in animals. The similar pattern of response in rats to the syntheric

fuels RI~3 and JP-10, and the renal toxicity observed .In chronie bioassays
with JP~4 and JP-5, support the findings with unleaded gasoline, indicating
that some agent or combination of agents common to these nixtures is
reaponsible for the observed effacts.

The scattered reports of kidney cancer in workers exposed to gasoline-
ralated compounds hint thar some effect may be occurring in humans, but
the evidenca is judged to be too poor to justify anything bur a classification
of inadequate under the TARC criteria for epidemiologic evidence. Theraiore,
unleaded gasoline should be placed in IARC category 2B, meaning that
unleaded gasoline is a probable human carcinogen.”

The Committee concurs with this starement, although it would rmore
carefully caveat the degree of support the synthetic fuel studles provide
to justlfy the carcinogemclty conclusion. At preseant, the EHC believes
that these studies should not be as strongly weighted as the API chronie

inhalation study.

Uncertainties in the Risk Assessment

A prominent feature of the staff paper is the caleulation of cancer
risk estimates using three mathematical models—multistage, probit and
Weibull, Table 5-26 presents a series of astimatas of lifetime risk ar
variens dosa levels using these extrapolation models. The tabla is particularly
helpful in expressing the impact of the choice of model on the caleulated
risks.

The Committee has several major concerns with the quantitative risk
assessnent saction of the staff paper. In general, it believes that the
staff paper under represents the degreae of wncertainty Iin assessing human
health Impacts. This Committes and other selentific panels assembled by
the National Tnstitute of Envirommental Health Sciences and other sciasntific

organizations have previously endorsed mathematical medeling as appropriate

for the quantitative assessment of risk. The EHC scill has some concern



as to how to identify the limies of such modeling and how to interpret
the uncertainties associated with modeling. Specifie examples of this

conecern are presented below.

o The issus of exposure has important implications for under-
standing human responses. It is difficult to develop precise estimates
of human exposure hecause of wmcertainties concerning the composition
of what people inhale and the magnitude of exposures. It appears,
from data supplied to the Committee, that people inhale the more volatila
and lower molecular weight fractions of gasoline vapors whereas the
test animals were administered both heavy and light fractieons. The
magnitude of human population exposures can be discussed qualitatively.
It is reasonable to assume that general population exposures are
considerably less than those confronting certain ogcupational groups
guch asg truck driverz or gasoline venders. The Committee believes
that EPA should provide a more detailed analysis of how population
axposures are caleulated than is presented in this staff paper.

Also, the Agency should articulate much more clearly how it plans to
use exposure information in developing risk estimates. Absent this
digcussion, it is difficult to understand how the risk estimates
generated from the use of mathematical models for the hazard assessment
rapresent a opeanlngful set of numbers.

o Many examples of the complexities that should enter into the
dose-response egtimation process have been discussed within our
Committee, both generically across chemicals and specifically for gasoline
vapors. These issues includa: 1) treatment of benign vs. malignant
tumors. The rvat kidnev tumors observed in the API data were microscopic
in size and apparently did not result in decreased life span of the

"aninmals. Do these tumors imply life-threatening tumors in wman? 2)
linearitcy through the origin versus noulinearity or threshelds in

the choice of dose~reponse model. Do the liver tumors in BEC3FL

mice and/or the kidney tumors in the Fisher 344 rats result from
non~genotoxic cellular damage mechanisms implying that a linear
nonthrezhold model would be inappropriate for low dose sxtrapolation?
and 3) is parts per millien in air appropriate, or should mg/surface
area, mng/kg of body weizht, or some other method be used?

o an alternative to the preparation of the qualirative diseussion
alone is ts supplement this discussien with sensitivity analyvsis
cases showing that different asgumptions can lead to risk escimates
differing by many orders of magnitude, rather than the agreaement
within about a factor of two as shown in Table 1-3.
The EPA may not be able to resolve all of these Issues based on the
information available ar this time. However, the Committee wishes to

vaise them for the purpose of comprehensiveness.



