STATEMENT OF DR. CLINTON W. STALLARD, JR.

Good Morning;

I am the Director of Medical Services, Department of
Mcedicine and Biological Scisnce of the Standard 0il Company
of Ohio. T am appearing onzbehalf of the Amcrican Petrolcun
Institute.

I am a graduate of the Oniversity of Marvland, Chemistry
and Medicine, certified by the American Board of Preventive
Medicine in Occupational Medicine, Fellow of the American Col-
lege of Preventive Medicine, and a past or present Fellow or
Member of other professional asscciations of occupational health.

We welcome this opportunity to meet with the Environmental
Health Advisory Committec of the Science Advisory Becard to dis-
cuss with vou our rescarch into the medical and seientific
evidence concerning the public health implications of henzene
in ambient community air. The American Petroleum Institute's
Division of Medical and Biological Sciences has over the past
several years undertaken a thorough review of the medical and
scientific evidence on benzene as well as sponsoring additional
rescarch in this area.

This effort has included preparation of a critical avalua-
tion of benzene toxicity by the New York University Medical
Center's Institute of Environmental Medicine under the dircction
of the late Dr. Sidney Laskin and Dr. Bernard D. Goldstein as

well as the five cxpert revieows of EPA's draft bonzene healt!

risk essessinent documents that hove been submittod to this
Commit oo, We hope that Ll Dinding:s: o) our study will b
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It is well documented that exposurce to benzene has
produced hematotoxic effects, including cvtopenias, vancy-
topenia and the more severezvariané of bone marrow suppres-
sion, aplastic ancmia. However, our research, including
particularly thc review by Dr. James H. Jandl, Chief of the
Department of Hematoloyy of the Harvard Medical School,
reveals clear evidence of a dose-response raelationshin for
these effects with a well-established threshold of at least
40 to 50 ppm, and perhans as high as 100 pem. Moreover,
as indicated in API's post-hearing submission to the Occupa-
tional Safety and Health Administration, this threshold for
cycvopenias has becen confirmed in numerous toxicological
studies on animals.

Further confirmation of this thresheld is provided by the
virtual disapnearance of benzene-induced cytovenias in the
United States in the post-World War II era during which
occupational exposure to benzcne has been sequentially
reduced to the prescnt limit of 10 »npm on an 3-hour tine-
weighted average, with a 25 ppm ceiling. The experience
in other countries has been similar, including particularly
Italy and Turkey, where occupational exposure to benzene
has becn more recently reduced to levels to 20 ppm or
less.

Significantly, it is clear that bonzenv~associatod
aplastic anemiag have a much higher reocovory rate (871) than

do idiopathic aplagtic anemias (197).
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Recently initiated regulatory efforts, including the
ongoing proceedings by the Occupational Safety and lealth
Administration and the current inquiry bv EPA, have been

the result of an incrzasing concern about a wossible rela-

tionship between benzene exposure and an increascd inciderce

of acute myelogenous leukemia and its acute variants.
Over the vears since the beginning of this century, a
number of individual case studies and several stucdies of

groups of individuals occupational exposed to very high

concentrations of benzene -- generally exceeding 200 pom in

situations where reliable measurements have been taken --
have suggested an association of benzene exposure with an
increased incidence of acute myelogenous leukemia. Most
recently, a study by Infante et al. of pliofilm workers
occupationally exposed to very high levels oi benzene
apprarently ranging from 100 to over 600 ppm, has »rovided

additional evidence of such an association. Although the

authors have suggested an increascd risk of acute myelogenous

leukemia for benzene~exposed workers of from 5 to 10 fold,
the validity of this estimate is subject to considarable
doubt.

First, 404 "dry side" cmplovees who were apparently
exposcd to benzene concentrations of up to 20 pom and who

otherwise fit the cohort definition, but among whom no
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no leukemia deaths were discovered after 95% follow-up,
were excluded from the cohort of 748 workers on the basis

of an unconfirmed assumption of no exposure.

Socond, the study combines data from two qooqraphic-

ally separated plants without domonstrating any simelarity
of results. Indecd, as indicated by the analysis of Drs.
Lamb and Tabershaw, neithcr of the two casces of leukenia
identified from the second plant were acute myelogenous
levkemia and tho duration of cxposure to benzene for those
cases was one month and six months as compared with 6 to 18
vears for the five cases in the other plant. Accordingly,
only the five cascs of acute non-lymphocytic leukemia
identified from among workers at the first plant can be
arguably attributed to benzene exposure. But, threce of
those five cases occurred among workars 2mployed prior to
1944, yet all employees in the pre-1944 emploved groun whose
employment terminated prior to 1944 were excluded from the
cohort because of an absence of work history data,

These and other prolklems that have been detailed in
the reviews provided to you cast considerable doubt on the
conclusions of the Infante study.

Morcover, although there is an implication in the oub-
lished Infante study thae these workers were oxposcd to very

Tow bunuone concontrations, abundant evidence brought out
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during the OSHA hecarings this past summer indicates that the
cases identified wern related to unknown, but apparently very
high (over 100 ppun) exposurces. Accordingly, the authors
themsalves cmphasizoed during the OSHA hearings that the
study is not subject to gquantitative interpretation.  Rather,
its usefulness is solely as a qualitative indication of an
association between benzene cxposure and acute myvelogenous
leukemia, and is thus simply additive to the previous
literature already suggesting such an association.
Significantly, examinations of workers emploved in the
same vlants during the 23 years since 1949 have resvealed no

deaths f£rom leukemia beyvond those identified by Infante et

al. Specifically, there are no new leukemia deaths after

1962.

This information combined with evidence develoved in a
number of studies of cmployees exposed to benzene concentra-
tions generally below 20 ppm, including several studies of
petrolcum re=finexry workers, strongly suggests the absence of
any increased incidence of acute myelogenous leukemia among
individuals exposed to benzene concentrations below 100 pom.
There is now clear evidance that benzene-associated leukemias
are acute mvelogenous leukemia, or one of its variant forces,
crythroleukemia, myelomonocytic loukemia, which are increas-
ingly koown as acute nonlymphatic lauvkemias. In addition,

Fhier sogqnence which Jeads to the apoearance of Loukemia aflor
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benzene exposure always includes a pramonitory toxic response
of bone marrow. Cytopenia leading.to arlastic anemia is
first vresent, and is largely reversible, even when severe.
Recovery is permanent in most instances. Those laukemias
which appear represent the end result in 45 to 5% of aplastic
ancrnias. These results are similar to those found in pancv-
topenia or aplastic anemia duc to other agents, such as
chloramphenicol or vhenylbutazone. "No well documented cases
of acute nonlymphatic leukemia attributable to benzene exposvure
have occurraed in which there was no vrior period'of cytopenia
or pancytopenia.” (Jandl eritique, p. 2). Thus the well
cstablished threchold for benzene-induced cvtopenia mav well
constitute the cffective threshold for any acute myelogenous
leukemia attributable to benzene.

Moreover, the high reversibility and ccmplete rzcovery
rates for even severez cases of benzene-induced aplastic anemia
is evidence that benzene is not itself leukemogenic, but that
some other primary or secondary factor may be involved in
those cases of acute myelogenous leukamia following high
level benzene coxposures.

Apart from pancvitopenia and lcukamia, the other benzene-
related health cffect cited as significant in the draft ben-
zene hoealth assgessmont that has been submitted to this

Committoa in the evidence of chiomosomal .aberrations associatod
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with kenzeone axposure. ilowaver, as demonstrated in the reviews
submitted to you and confirmed by numerous witnesses at the
OSHA benuene hearings, no firm conclusions can be drawn that
chromosomal changes associated with benzene exposure are true
adverse hoalth effects.  Thus, no consistent chrcomosomal abeor-
rations heve boen associatoed with benzene exposure, and the
wide varicety of largelvy self-corrcecting changes that have

been observed arce also associated with numerous other factors.
Moreover, even these chances have not been observed at levels
below 12 »om.

The draff documents concerning human exposures to atmo-
spheric benzene and the determination of population risks from
arnbient benzene exzosures have been extensively critigqued in
the materials subnitted to this Committee. To summarize, it
is unfortunate that the Stanford Rescearch Institute's estimates
were largely developed without the use of actual monitoring
data, although such data is apparently available. Moreover,
there are defects in the methodology used in the draft SRI
report which indicate a significant over-estimation of both
the size of the exposed population and ambient benzene concen-
trations. The SRI draft also fails to consider additional
potentially significant sources of benzene, including especially

benzone freom natural sources.
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Accordingly, all of the input data to the carcinogen
assessment group's preliminary report is subject to con-

siderable doubt. Nevertheless, and accepting at face value

all of the extrapolative cfforts of the carcinogen assess-

ment group, a cialeulabed henzone exposure of 1.03 »npb does

not apwncar to revresent a threat to public hecalth in view
of the well-astablished throsholds for adverse nealth
of at lcast 40,000 to 50,000 opb.

Although I have attompted to briefly sumnarize our
medical and scientific assessment of the cdraft health cffects
risk assessmont documents, I am accompanicd todav by four of
our amxpert revicwers -- James H, Jandl, Stephen . lLanb,
Gerald E. anderazen, and Will M., Cllison -- who are precared
to answer questions or eglaborate on their reviews to assist
your determinations.

Thank you.
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