
Dispute over Cancer Risk Quantification 

Supreme Court will review appeals court ruling requiring risk 
analysis in support of OSHA's proposed benzene standard 

The Occupational Health and Safety 
Administration (OSHA), more than oth- 
er regulatory agencies, has resisted the 
idea that rule-making to limit human ex- 
posure to carcinogens should rest in part 
on the admittedly immature, if not primi- 
tive, art of risk quantification. Further- 
more, appeals courts in three federal cir- 
cuits have gone along with OSHA in this 
matter by upholding its rules that sharply 
reduce allowable exposure to asbestos 
dust, vinyl chloride, and coke oven emis- 
sions. But last October OSHA's cancer 
policy, which in some important respects 
is still emerging, suffered a blow when 
the Fifth Circuit Court of Appeals in 
New Orleans rejected the agency's so- 
called "half-billion dollar" rule on ben- 
zene exposure because no cost-benefit 
data had been presented to justify it. 

On 21 February, the Supreme Court 
agreed to review the benzene ruling. It is 
expected to hear the case next fall, with 
its own decision to come a year from 
now. If the decision should go against 
OSHA, the agency will have to begin 
trying to support its rule-making on ben- 
zene and other carcinogens with risk 
quantification studies of the kind that it 
now regards as meaningless and often 
misleading. Also, with such an adverse 
ruling, OSHA might find that its current 
proposal to simplify and expedite rule- 
making by establishing generic standards 
for regulating carcinogens has been 
largely undermined. 

"The importance of the benzene case 
[to the OSHA cancer policy] cannot be 
understated," says Margaret Semario, 
an industrial hygienist with the Industrial 
Union Department of the AFL-CIO, 
which has intervened in the case on the 
side of OSHA. 

The dour view which OSHA takes of 
risk quantification for carcinogens is not 
shared by the Environmental Protection 
Agency's cancer assessment group, 
which is chaired by Roy E. Albert, pro- 
fessor of environmental medicine at New 
York University. In fact, OSHA is said 
to have been the only agency taking a 
hard and fast line against risk quan- 
tification (at least for carcinogens in the 
workplace) during the deliberations last 
year of the Interagency Regulatory Liai- 
son Group's risk assessment panel. 

This panel's recent report Scientific 

Bases for Identifying Potential Carcino- 
gens and Estimating Their Risks says 
that available quantification methodolo- 
gies "permit, to the extent currently pos- 
sible, a crude order-of-magnitude, esti- 
mate of risk. ..." According to Albert, 
an earlier draft of the report showed a 
"strong OSHA slant" and "aversion to 
quantification." But the final wording, 
he indicated, sanctions the kind of can- 
cer risk quantification EPA has been 
doing, and is required to do by some of 
the laws it administers, for carcinogens 
in the general environment. 

By its proposed ruling on benzene, 
OSHA would reduce workplace ex- 
posure to this widely used hydrocarbon 
compound from 10 parts per million, the 
standard set in 1971 as a safeguard 
against noncarcinogenic health effects, 
to 1 ppm, regarded by the agency as the 
lowest standard achievable. The justifi- 
cation for the new standard lies princi- 
pally in the fact that several epidemiolog- 
ical studies conducted during the 1970's 
have shown benzene to be a leukemo- 
gen. 

The investigation on which OSHA has 
principally relied was made by Peter In- 
fante of the National Institute of Occupa- 
tional Safety and Health. Infante found 
that the cohort of 748 workers exposed 
to benzene in two Goodyear Company 
plants in Ohio between 1940 and 1949 
suffered nine deaths from leukemia, an 
incidence of mortality from this disease 
seven times greater than that observed 
either in the general population or in the 
cohort of workers who had not been ex- 
posed to benzene. The levels of ex- 
posure experienced by the Goodyear 
workers are much in dispute but the 
court concluded that "exposure was 
probably around 100 ppm for most of the 
period studied with occasional exposure 
levels as high as several hundred parts 
per million." In any event, the exposure 
was greater than that which is per- 
missible now. 

Benzene is employed in numerous in- 
dustrial processes, but most of it is used 
in the chemical, tire-manufacturing, and 
petroleum industries (gasoline contains 
up to 2 percent benzene). Altogether, 
some 629,000 workers are said to be ex- 
posed to benzene. According to OSHA 
estimates, the cost to industry of com- 
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plying with the 1 ppm standard would to- 
tal about $500 million, a large sum even 
though it is but half what industry says 
the cost would be. 

The industry attack on the proposed 
benzene standard, which has been led by 
the American Petroleum Institute (API), 
has been based in part on the contention 
that there is a no-effect exposure thresh- 
old for benzene which lies comfortably 
above the existing 10 ppm standard, But 
the Fifth Circuit Court rejected that ar- 
gument and ruled in favor of the API 
solely for the reason that a cost-benefit 
assessment to support the standard was 
lacking. (The court also set aside a pro- 
posed OSHA rule to require the use of 
protective clothing to prevent all dermal 
contact with benzene, doing so on the 
grounds that radioactive benzene had 
not been used-as the most up-to-date 
research tool available-to get a defini- 
tive answer to the question of whether 
the compound can be absorbed through 
the skin.) 

The circuit court gave great weight to 
the fact that the Occupational Safety and 
Health Act of 1970 says that standards 
promulgated under it must be "reason- 
ably necessary and appropriate." This 
language had not figured importantly in 
OSHA's earlier rule-making, for in 
promulgating other exposure limits (such 
as the one on vinyl chloride) it had 
looked to the part of the statute which 
says that the agency "shall set the stan- 
dard which most adequately assures, to 
the extent feasible, on the basis of the 
best available evidence, that no employ- 
ee [emphasis supplied] will suffer materi- 
al impairment of health ....") 

The court observed: 

We are not persuaded by OSHA's argu- 
ment that this standard should be upheld since 
the lack of knowledge concerning the effects 
of exposure to benzene at low levels makes an 
estimate of benefits expected from reducing 
the permissible exposure level impossible. 
The statute requires all conditions imposed by 
a standard to be reasonably necessary to pro- 
vide safe or healthful employment, and it re- 
quires decisions to be based on the "best 
available evidence," "research, demonstra- 
tions, experiments, and such other informa- 
tion as may be appropriate," "the latest sci- 
entific data in the field," and "experience 
gained under this and other health and safety 
laws." By requiring the consideration of such 
kinds of information, Congress provided that 
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OSHA regulate on the basis of knowledge 
rather than on the unknown.... 

This does not mean that OSHA must wait 
until. deaths occur as a result of exposure at 
levels below 10 ppm before it may validly 
promulgate a standard reducing the per- 
missible exposure limit .... nevertheless, 
OSHA must have some factual basis for an 
estimate of expected benefits before it can de- 
termine that a one-half billion dollar standard 
is reasonably necessary. For example, when 
studies of the effects of human exposure to 
benzene at higher concentration levels in the 
past are sufficient to enable a dose-response 
curve to be charted that can reasonably be 
projected to the lower exposure levels, or 
when studies of the effects of animal exposure 
to benzene are sufficient to make projections 
of the risks involved with exposure at low lev- 
els, then OSHA will be able to make rough 
but educated estimates of the extent of bene- 
fits expected [from the more stringent stan- 
dard].... 

In a brief filed with the Supreme 
Court, the Secretary of Labor, speaking 
for OSHA, took strong exception to the 
Fifth Circuit's view of the matter, assert- 
ing: 

tification seem nearly as great as those it 
has with the Fifth Circuit Court. In an 
interview with Science, Albert indicated 
that, in his opinion, a linear nonthreshold 
dose-response model can be made for 
benzene that would be useful for regula- 
tory purposes. "I wouldn't say that the 
whole decision should be based on it," 
Albert said. "But I think it's like the os- 
trich putting its head in the sand not to 
do it." 

A number of environmental and health 
and safety statutes, such as the Toxic 
Substances Control Act, the pesticide 
act, and the Consumer Product Safety 
Act, explicitly call for a balancing of 
risks and benefits, and some other laws 
contain language which might be inter- 
preted as requiring it. 

Although the circuit court left some 
latitude as to how precise the quan- 
tification should be, it clearly called on 

OSHA to strike a positive balance in jus- 
tification of its proposed standards, 
which could amount to adding up poten- 
tial cancer deaths and putting a dollar fig- 
ure on each one. This might open up a 
rich new mother lode of political wran- 
gling and legal disputation that could ex- 
tend to the interpretation, or reinterpre- 
tation, of other statutes besides the Oc- 
cupational Health and Safety Act. 

Certainly in the case of occupational 
exposure standards, industry groups 
such as the API are not likely ever to see 
eye to eye with OSHA and the AFL-CIO 
on the value to put on lives that may be 
shortened because of exposure to carcin- 
ogens in the workplace. Anyway you 
look at it, the Supreme Court's ruling in 
the benzene case could turn out to be 
one of the landmarks in the evolution of 
a national cancer policy. 

-LUTHER J. CARTER 

.. [T]he court of appeals overestimated 
the precision available in scientific studies of 
risk from exposure to carcinogens. There are 
a number of obstacles that make the measure- 
ment of benefits difficult. For example, it is 
difficult to study the development of cancer in 
groups of persons because it is not known 
how much of a given substance they may have 
been exposed to in the past; moreover, per- 
sons may have been exposed to several dif- 
ferent causes of cancer, and it is difficult to 
isolate the effects of each. There may be a 
substantial lag between initial exposure to a 
carcinogen and the development of the dis- 
ease; this makes it difficult to know when any 
sample of persons has developed all of the ca- 
ses of cancer that may fairly be attributable to 
a particular substance .... In other words, 
the Secretary believes that it is not possible to 
conclude, with any precision, how many ca- 
ses of cancer could be avoided by reducing 
exposure from 10 ppm to I ppm.... 

Observing that the circuit court had re- 
ferred to an EPA study "A preliminary 
report on population risk to ambient ben- 
zene exposure" as evidence that risk 
quantification is possible, the secretary 
noted that the EPA report said that ex- 
posure of the whole population to levels 
even as low as one part per billion for 
only 24 hours would cause between 30 
and 80 cases of leukemia yearly. EPA 
conceded, the secretary said, that its es- 
timates were "devised by very crude 
methods and could be in error by several 
orders of magnitude, so that it could con- 
fidently conclude only that one sort of 
exposure would cause between 0.3 and 
8000 deaths yearly." Such estimates, the 
secretary added, are not "sufficiently 
precise for use in setting occupational 
health standards.' 

As the above suggests, OSHA's dif- 
ferences with EPA over risk quan- 
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