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OSHA's Four
Inconsistent Carcinogen
Policies

Background
No issue has proven more conten-

tious in occupational health policy than
the control of chemical carcinogens. The
Occupational Safety and Health Admin-
istration (OSHA) has focused much of its

efforts on cancer risks, both through sub-

stance-specific regulations and through
broader efforts to establish generic poli-

cies and work practices.The 1980 Generic
Carcinogen Policy was conceptualized as

the centerpiece of OSHA's shift from sub-

stance-specific to generic regulations cov-
ering hundreds if not thousands of sub-

stances. Despite adverse judicial rulings
and a generally anti-regulatory political

climate, OSHA continued to pursue a ge-

neric approach to occupational health
hazards during the 1980s, particularly
through its 1983 Hazard Communication
Standard and 1989 Air Contaminants
Standard. The legal and political wran-

gling have left deep scars on OSHA's
strategy, however. While consistency and
comprehensiveness were once the princi-
ples underlying OSHA's efforts to control

carcinogens, the current collection of pol-

icies and regulations is remarkable for the

inconsistent and incomplete way in which
suspect chemicals are treated.

In this paper, we analyze OSHA's
four carcinogen strategies, as embodied in

the Generic Carcinogen Policy, the sub-

stance-specific carcinogen regulations,
the Hazard Communication Standard,
and the Air Contaminants Standard. Two
issues are of particular interest.

0 Given the inherent methodological
limitations to epidemiological data on oc-

cupational and environmental cancer, a

major scientific and policy debate has de-
veloped over the appropriate use in hu-
man risk assessment of laboratory evi-
dence on chemical carcinogenesis in
animals. The four OSHA policies exhibit
quite different positions on this debate.

0 The choice between direct regula-
tion and indirect labor market pressure,
and the stringency of those exposure lim-
its that are imposed, reflect different atti-
tudes toward the appropriate balance of
economic costs and health benefits for oc-
cupational health regulations. OSHA's
four policies reflect dramatically different
balancing efforts.

We begin with the Generic Carcino-
gen Policy, which remains OSHA's for-
mal policy on the issue but which has been
blocked by administrative stays and never
incorporated into risk management pro-
grams. The substance-specific cancer
standards are then analyzed in terms of
their comprehensive treatment of a few
public health hazards and neglect of many
others. While partially an attempt to pre-
empt stronger state and local regulations,
the Hazard Communication Standard is in
many ways both comprehensive and in-
novative, covering a wide range of chem-
icals and imposing duties on employers
that could potentially lead to substitution
of alternative products and processes.
Given its current prominence as the cen-
terpiece of OSHA's regulatory program,
the Air Contaminants Standard receives
the greatest emphasis. Containing its own
internal inconsistencies, the Air Contam-
inants Standard embodies the best and the
worst of OSHA's new regulatory philos-
ophy and its strategy for controlling chem-
ical carcinogens in the workplace.

T7e GenericCarcinogen Poly
OSHA's Generic Carcinogen Policy1

was a response to two complementary

concerns that emerged over the course of
the 1970s and came to dominate the agen-
cy's agenda. OSHA had devoted a sub-
stantial portion of its resources to the reg-
ulation of individual carcinogens but had
achieved only meagre results. The agency
leadership faced growing demand for an
accelerated regulatory timetable from
Congress, organized labor, and environ-
mental groups. Of equal significance, per-
haps, was the competition among several
federal agencies for leadership in formu-
lating governmental policies with respect
to chemical carcinogens. Proposed in 1977
and promulgated in 1980, OSHA's Ge-
neric Carcinogen Policy embodied a
highly protective approach to chemical
carcinogenesis. Based on the most con-
servative set of assumptions concerning
methods of cancer induction and the most
stringent set of requirements for exposure
controls, the 1980 policy represents the
high water mark of governmental enthu-
siasm for regulating occupational and en-
vironmental carcinogens.

OSHA devoted much of its energies
during the 1970s to developing standards
regulating exposure to occupational car-
cinogens, including asbestos2 in 1972, vi-
nyl chloride3 and a group of 14 chemicals4
in 1974, coke oven emissions5 in 1976,
plus benzene,6 dibromochloropropane
(DBCP),7 inorganic arsenic,8 and acry-
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lonitrile9 in 1978. All of these except the
DBCP and acrylonitrile standards under-
went court challenges from the regulated
industries, with lengthy delays and threats
of reversal. Anumber of "science policy"
issues reappeared at each challenge, in-
cluding the relevance of animal data for
human carcinogenesis, the importance of
negative study results compared to posi-
tive results, the correlation between in-
duction of benign and malignant tumors,
and the purported existence of a threshold
for carcinogenic effects. These same pol-
icy issues were being raised at EPA with
respect to pesticides covered by the Fed-
eral Insecticide, Fungicide, and Rodenti-
cide Act10 and toxic air pollutants covered
by the Clean Air Act.11 After some dis-
cussions with EPA over the possibility of
a joint carcinogen policy, OSHA decided
to proceed with its own standard. The his-
tory of the OSHA policy and its relation-
ship with initiatives at other regulatory
agencies has been described in detail in
several publications.12-17

The Generic Carcinogen Policy es-
tablished a categorization system for
known or suspected chemical carcino-
gens, with immediate regulatory action
being proposed for substances falling into
Category I. This category would be com-
posed of substances that increased the in-
cidence of benign or malignant tumors or
decreased the latency period between ex-
posure and onset in humans, in two animal
species, in a single mammalian species in
two or more independent experiments, or
in a single experiment if supported by ev-
idence from short-term tests. Within the
universe of substances falling into Cate-
gory I, the policy established a priority
setting mechanism whereby the agency
would select 10 substances for compre-
hensive standard setting at any one time,
to include requirements for exposure lim-
its, monitoring, worker training, and other
factors. In 1980, OSHAissued a candidate
list of204 chemicals for review as possible
candidates under the terms of the policy.
The exposure limits were to be set at the
lowest "feasible" level, which was inter-
preted by the agency as accepting any
level of compliance costs short of causing
massive economic dislocation andjob loss
in the regulated industry.

The weakening of the Generic Car-
cinogen Policy began almost as soon as it
was promulgated. In July of 1980, the
United States Supreme Court upheld the
decision by the Fifth Circuit Court of Ap-
peals to vacate the standard governing oc-
cupational exposure to benzene, on the
grounds that OSHA had not proven that

exposures to benzene at the level regu-
lated by the standard posed a "significant
risk" to employees.18 This ruling implied
that any standard not demonstrating sig-
nificant risk, presumably through the
emerging quantitative risk assessment
methodologies, would be overturned. The
types of evidence sufficient to qualify
chemicals for OSHA's Category I did not
demonstrate "significant risk" without
further analysis. In January of 1981,
OSHA issued a revised Generic Carcino-
gen Policy that mandated a two-part ap-
proach to characterization of individual
carcinogens.19 An initial qualitative as-
sessment would be made in accordance
with the original categorization system.
For each particular substance falling into
Category I, an assessmentwould be made
of whether current exposure levels con-
stituted a significant risk. Those chemicals
considered to pose such a risk would be
regulated down to the lowest feasible
level, as before.

Of greater import for the Generic
Carcinogen Policy was the presidential in-
auguration several days later of Ronald
Reagan. OSHA's cancer policywas listed
by the new Administration's Task Force
on Regulatory Relief as one of the first 27
regulations to be reconsidered due to their
economic costs. On March 27, 1981, the
Generic Carcinogen Policy amendments
proposed in January were withdrawn in
order to permit OSHA to "address alter-
natives that had not been fully consid-
ered."' The policy remained in abeyance
from then on. In January of 1982, OSHA
officially proposed a partial stay on the
publishing of the Candidate and Priority
Lists of chemicals21; this stay was pro-
mulgated a year later.2

These actions were largely of sym-
bolic importance, since the agency was
not pursuing the hazard identification and
regulation provisions of the Generic Car-
cinogen Policy in any case. In August of
1986, the agency announced its intention
to propose rulemaking to revise the stan-
dard, but did not follow up with any sub-
stantive initiative.23 In February 1987, the
Fifth Circuit Court of Appeals dismissed
16 petitions filed by industry and labor
groups concerning various provisions of
the Generic Carcinogen Policy on the
grounds that nothing had happened in six
years and hence that it could be consid-
ered dormant.' Nevertheless the Generic
Carcinogen Policy has remained as
OSHA's official policy.? The National In-
stitute for Occupational Safety and Health
(NIOSH) continues to propose lowest fea-
sible level regulations for substances with

laboratory evidence of carcinogenicity,
under the authority of the Generic Carcin-
ogen Policy.',' This implies that only a
relatively simple administrative decision
might be sufficient to revive the policy, a
matter of concern for industry groups and
the Reagan Administration as the election
of 1988 approached. The industry-spon-
sored American Industrial Health Council
and the federal Office of Management and
Budget (OMB) both recommended that
rulemaking be pursued by OSHA to offi-
cially excise the offensive parts of the pol-
icy28'29 The OMB was particularly harsh
on OSHA for allowing the timetable of
deregulation to slip, declaring its concern
for the Reagan "legacy" and noting that
"there is only so much time left." Never-
theless, no action was taken on the policy.

The Generic Carcinogen Policy rep-
resents OSHA's most aggressive initiative
directed at occupational carcinogens. It
embodies all the most conservative,
health-protective assumptions about the
biological process of carcinogenesis. Of
greatest importance, it declares that reg-
ulation should proceed for those chemi-
cals for which there exists laboratory but
not yet epidemiological evidence of can-
cer effects. The policy weighs the costs
and benefits of regulation in a manner
strongly oriented toward regulation.
OSHA's definition of "feasible" is a
highly stringent one. While not unique in
its adoption of this concept of feasibility,
the Generic Carcinogen Policy stands out
in its effort to expeditiously extend the
principle to a sweeping arrayofchemicals.

Substance-Specifc Regulations
OSHA continued to promulgate sub-

stance-specific standards in the 1980s, but
now with even less success than during
the previous decade. The baffles of the
1970s had produced three legal and insti-
tutional barriers to aggressive regulation
of occupational carcinogens which con-
tinue to haunt the agency to the present.

* First, the Supreme Court's "signif-
icant risk" doctrine underlying the dis-
missal of the original benzene standard re-
quires the agency to perform a detailed
quantitative risk assessment for each can-
didate carcinogen.

* Second, industry concern over the
economic costs ofcompliance contributed
to the development of an increasingly rig-
orous set of requirements for the agency
to estimate the economic impact of each
proposed regulation. This requirement for
economic studies originated with Presi-
dent Gerald Ford,30 was extended by
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President Jimmy Carter,31 and culminated
with President Reagan's requirement for
formal cost-benefit analysis.32 While
OSHA's health standards are officially ex-
empt from these cost-benefit requirements
due to a Supreme Court ruling on the cot-
ton dust standard,33 the agency is required
to produce rigorous analyses of the ex-
pected cost of compliance with its stan-
dards.

0 Third, the regulatory strategy of the
1970s raised OSHA to a position of high
visibility and vulnerability with respect to
the Office of Management and Budget,
which has interpreted its role as one of
reining in a regulatory process gone
amok.34

Given these impediments and the
general anti-regulatory mood of the Rea-
gan Administration, it is perhaps remark-
able that OSHA completed any cancer
regulations at all. Its record of achieve-
ment during the 1980s was quite modest,
consisting of leftover business from the
previous decade in the form of the revised
benzene35 and asbestos' standards plus
the promulgation of two new regulations
governing ethylene oxide37 and formalde-
hyde.38

Two features characterize OSHA's
new substance-specific regulations. First,
they all cover substances for which there
exists epidemiological evidence of carci-
nogenicity in worker populations. While
this might charitably be interpreted as be-
ginning at the top of a priority list similar
to those produced by the Generic Carcin-
ogen Policy, it actually constitutes a re-
jection of the guiding principle of the Ge-
neric Carcinogen Policy, namely that
regulation should proceed based on ani-
mal evidence without waiting for epidemi-
ological studies. The Generic Carcinogen
Policy was consciously designed to make
the transition from epidemiology to animal
laboratory evidence as the basis for
OSHA regulations; the similarity between
the substance-specific regulations of the
1980s and their counterparts in the 1970s
eloquently testifies to the failure of this
transition. The substance-specific regula-
tions also symbolize the abandonment of
OSHA's efforts to provide leadership for
the federal regulatory agencies. This role
has now reverted to EPA, which has a
carcinogen policy that relies heavily on
animal evidence.39 The second salient fea-
ture of the substance-specific regulations
is their relative stringency. The permissi-
ble exposure himit was reduced by 90 per-
cent in the cases of asbestos and benzene,

by 98 percent in the case of ethylene ox-
ide, and by 66 percent in the case of form-
aldehyde.

The Hazar Communicaon
Standa

The most important standard pro-
mulgated by OSHA during the 1980s was
the Hazard Communication Standard,40
which requires labeling of hazardous sub-
stances and the development of training
programs for workers. While less strin-
gent than the Hazard Identification Stan-
dard which was proposed by the Carter
Administration4' and withdrawn in the
first months of the Reagan Administra-
tion,42 the Hazard Communication Stan-
dard is nevertheless sweeping in scope
and potentially significant in impact. Al-
though not focused on carcinogens, the
Hazard Communication Standard does
impose important new obligations on pro-
duces and users of these substances.

The Hazard Communication Stan-
dard is officially a "performance stan-
dard" which delegates to industry man-
agement the right and responsibility to
decide which substances are to be in-
cluded in the labeling and training pro-
grams. Nevertheless, the Standard does
provide a floor of substances that must be
included. This includes chemicals listed as
carcinogens by the International Agency
for Research on Cancer (IARC) of the
World Health Organization43 plus chemi-
cals included in the National Toxicology
Program's (NTP) Annual Report on Car-
cinogens.44 In addition, chemicals must
be designated as potential carcinogens and
included in worker training programs if
they have produced evidence of carcino-
genicity in any well-conducted laboratory
studies. According to one estimate, these
provisions mandate inclusion of 416 sub-
stances based on the IARC and NTP doc-
uments plus an additional 2,260 sub-
stances with laboratory evidence of
carcinogenicity but which are not classi-
fied by IARC or NTP.45 This broad scope
ofsubstances immediately evokes the Ge-
neric Carcinogen Policy, since it places
laboratory data front and center in estab-
lishing which substances will be classified
as potential occupational carcinogens.
Less than 1 percent of these substances
have strong epidemiological evidence of
carcinogenicity in humans.

While similar to the Generic Carcin-
ogen Policy in terms of scope, the Hazard
Communication Standard differs mark-
edly in terms of regulatory requirements.

It imposes no permissible exposure limits,
much less ones that are the lowest feasible
short of ruining the industmy. Under the
terms of the Standard, chemical manufac-
turers must prepare summaries of avail-
able toxicological and epidemiological in-
formation, in the form ofa Material Safety
Data Sheet (MSDS), and provide these to
all purchasers of their products. Manufac-
turers are also responsible for the labeling
of containers of hazardous substances;
these labels contain briefwarnings and re-
fer to the relevant MSDS. All users ofcov-
ered substances, not just chemical manu-
facturers, must develop written hazard
communication programs that detail how
theywill complywith the Standard. These
users must also organize worker training
sessions which cover the information on
the labels and MSDS plus proper handling
procedures.

The Hazard Communication Stan-
dard provides no direct protections but re-
lies upon worker responses to the new in-
formation for its ultimate efficacy. In
principle, these responses could occur via
turnover"' or collective bargaining.4W51
While modest in the startup costs it im-
poses on employers, the Hazard Commu-
nication standard has the potential to alter
management treatment of suspect carcin-
ogens over the long term. In the short
term, however, the Standard's effective-
ness will be limited by the poor quality of
the MSDS and employer training pro-
grams currently in place.52

The Air Contaminants Standrd
A dramatic departure from sub-

stance-specific rulemaking, OSHA's 1989
Air Contaminants Standard53 imposed
permissible exposure limits (PELs) on 164
substances not previously regulated and
lowered the PELs for an additional 212
substances that had been regulated under
the start-up provisions of the original 1970
Occupational Safety and Health Act.
Hailed as the centerpiece of a new ap-
proach to standard setting, the Air Con-
taminants Standard has also been severely
critized for the procedure used in selecting
chemicals and for its choice of exposure
limits.

The Air Contaminants Standard is
explicitly based upon the Threshold Limit
Values (TLVs) of the American Confer-
ence of Governmental Industrial Hygien-
ists (ACGIH), a private non-governmen-
tal organization, whereas the 1970 OSH
Act designates NIOSH as the primary
source for recommended standards. The
TLVs and the process by which they are
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established have come under increased
scrutiny, partly as a result of OSHA's re-
liance upon them. Analysis ofthe minutes
of the TLV committee and other docu-
ments has uncovered a major but unac-
knowledged role played by the producers
of the chemicals.54 An analysis of the ep-
idemiological studies referenced as part of
the documentation for the TLVs found
that the TLVs were generaLly established
at levels commonly reported as prevalent
in industry rather than at levels below
which no significant adverse health effects
were reported.55 The TLV-based PELs
for 98 substances in the Air Contaminants
Standard were considered insufficiently
protective by NIOSH.56 Both industry
and labor representatives asserted that the
PELs mandated by the Air Contaminants
Standard may create some problems of
compliance for small firms but none for
major producers.57

The treatment of occupational car-
cinogens under the Air Contaminants
Standard is inconsistent and incomplete.
While 78 of the substances covered by the
Standard are considered confirmed or po-
tential human carcinogens by NIOSH,
ACGIH, and/or NTP, only 11 are regu-
lated under the standard based on cancer
risks. The others are regulated based on
noncarcinogenic effects. Excluded alto-

gether from the Air Contaminants Stan-
dard are 68 substances considered to be
confirmed or potential human carcinogens
by NIOSH, ACGIH, and/or NTP.58

The Air Contaminants Standard
makes no consistent distinction between
epidemiological and laboratory evidence
in regulating substances as carcinogens.
Of the 11 substances regulated as carcin-
ogens, six had epidemiological evidence
of cancer effects in workers while five had
only laboratory evidence of cancer in an-
imals. Of the 67 substances regulated
based on noncarcinogenic effects alone,
five were considered confirmed human
carcinogens by NIOSH, ACGIH, and/or
NTP based on epidemiological evidence.
Of the 68 substances considered as con-
firmed or potential carcinogens by the
three scientific bodies but excluded alto-
gether from the standard, 11 had epidemi-
ological evidence of cancer in humans.

The Air Contaminants Standard is
also inconsistent in the stringency of the
exposure limits placed on particular sub-
stances. Of the 11 substances designated
as carcinogens, seven have PELs set
equal to the TLV, three have PELs set
lower than the TLV, and one has a PEL
set higher than the TLV. OSHA com-
puted the residual risk of cancer (maxi-
mum likelihood estimate) for workers ex-

posed to seven of these 11 substances at
the new PELs. These residual cancer risks
ranged from 0.3 cases per 1,000workers to
40 per 1,000, with a median of 3.7 and a
mean of 10.1. By way of comparison, the
maximum likelihood estimates of the re-
sidual risk under the substance-specific
standards promulgated during the 1980s
ranged from 0.0006 per 1,000 for formal-
dehyde59 to 1.7 per 1,000 for ethylene ox-
ide,60 6.7 per 1,000 for asbestos,61 and up
to 9.5 per 1,000 for benzene.62

Conclusion
OSHA's official cancer policy, the

1980 Generic Carcinogen Policy, is com-
prehensive in the universe of substances
covered and stringent in the exposure lim-
itations proposed, but languishes in igno-
minious neglect. The substance-specific
regulations present a politically risk-
averse contrast. Eschewing chemicals
lacking epidemiological evidence of can-
cer in humans, they devote enormous re-
sources to documenting significant risk
and economic feasibility and impose per-
missible exposure limits on a very few
substances. The 1983 Hazard Communi-
cation Standard rivals the Generic Carcin-
ogen Policy in the scope of substances
covered but establishes a quite different
and less direct form of incentives for man-
agement to reduce workplace exposures.
The 1989 Air Contaminants Standard ri-
vals the Generic Carcinogen Policy in im-
posing permissible exposure limits for
hundreds of toxic chemicals, but aban-
dons internal consistency with respect to
the stringency of the particular limits im-
posed and external consistency with the
recommendations from scientific bodies.

The inconsistencies between
OSHA's four carcinogen policies are high-
lighted on Tables 1 and 2. Table 1 presents
the number of substances commonly
found in the US workplace environment
that are designated as confirmed or poten-
tial human carcinogens by five scientific
bodies, plus the number of substances on
each of these five lists that is covered by
each of OSHA's four carcinogen poli-
cies.53 The breadth of the Generic Carcin-
ogen Policy and the Hazard Communica-
tion Standard is illustrated by their
coverage of all substances listed by the
five scientific bodies. In start contrast,
OSHA's substance-specific regulations
and the Air Contaminants Standard cover
only a very small fraction of the listed car-
cinogens. Most remarkable, perhaps, is
the contrast between cancer designations
in the Air Contaminants Standard and the
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designations by NIOSH, the organization
to which OSHA officially responds.
NIOSH considers 76 of the substances
covered by the Air Contaminants Stan-
dard to be potential human carcinogens,
but OSHA only set 11 permissible expo-
sure limits based on avoidance of cancer
risk. The Standard excludes altogether 26
substances considered occupational car-
cinogens by NIOSH.

Table 2 describes that risk manage-
ment strategy embodied in each of
OSHA's four carcinogen policies. Two of
the policies impose stringent permissible
exposure limits, one imposes weak limits,
and one imposes none. The encourage-
ment of worker self-help initiatives
through container labeling and employee
training is comprehensive in three policies
but absent from the Air Contaminants
Standard. Only the Generic Carcinogen
Policy and the substance-specific regula-
tions contain provisions for exposure
monitoring and medical surveillance.

Progress in society's efforts to reduce
the incidence of work-related cancer will
only come as part of a general reform of
occupational health policy at OSHA. On
the political front, the shortest odds are for
continued stalemate and perpetuation of
the status quo. Among outside observers
of OSHA's policies, however, a consen-
sus may be growing as to a way to save
generic rulemaking."3 ' This would in-
volve a major compromise to give up the
illusion of imposing exposure limits at the
lowest feasible level, in exchange for the
ability to rely upon animal evidence ofcar-
cinogenicity and hence accelerate the
pace of standard-setting. Briefly, OSHA
could focus on a wide range of substances
forwhich the available evidence might not
survive a "significant risk" judical review
but which could pass a less stringent "ma-
terial impairment of health" review. For
these substances, OSHA could impose
moderate "best available technology"
standards modeled upon EPA experi-
ences with the Clean Water Act.' More
stringent (lowest feasible) standards
would be reserved for the much smaller
class of substances that could withstand a
"signifcant risk" review.

This proposal is certain to elicit crit-
icism both from those dissatisfied with the
outcome of technology-based standards
for environmental regulation and from
those attached to the symbolicvalue ofthe
"lowest feasible" regulatory approach.
Technology-based standards provide no
guarantee that the residual risks are ac-
ceptably low and may create disincentives
for industry to develop new control meth-

ods that might then be mandated as the
"best available."' Nevertheless, the
technology-based approach retains its
pragmatic appeal and has been incorpo-
rated for the control of hazardous air pol-
lutants in the revised Clean Air Act.67 As
for critics insistent on OSHA's lowest fea-
sible level strategy, the fate of OSHA's
Generic Carcinogen Policy should serve
as a note of caution. The real world of
power and politics seems to offer stringent
limits and narrow scope, as in the sub-
stance-specific standards, or broad scope
and weak limits, as in the Air Contami-
nants Standard. What is needed is a mu-
tually consistent and supportive set of
standards that deal with each different as-
pect of the overall risk management strat-
egy. When combined with the Hazard
Communication Standard and the pro-
posed generic exposure monitoring and
medical suiveillance standards,6869 an ap-
propriately revised exposure limit policy
could provide the foundations for an effec-
tive generic approach to controlling occu-
pational carcinogens. C

James C. R:obinson, PhD
Dalton G. Panman, PhD

Acknowledgments
Valuable comments on an earlier draft were
provided by William Pease and Robert Spear.
Dr. Paxman's work was supported by the
Health Effects Component of the University of
California Toxic Substances Research and
Training Program.

References
1. 45 Federal Register 5002 (1980).
2. 37 Federal Register 11316 (1972).
3. 39 Federal Register 35890 (1974).
4. 39 Federal Register 3756 (1974).
5. 41 Federal Register 46742 (1976).
6. 43 Federal Register 5918 (1978).
7. 43 Federal Register 11514 (1978).
8. 43 Federal Register 19584 (1978).
9. 43 Federal Register 45762 (1978).

10. 7 U.S.C. 135 (1976).
11. 42 U.S.C. 7401 (1976).
12. US Congress, Office of Technology As-

sessment: Identifying and Regulating Car-
cinogens. New York: Marcel Dekker Inc,
1989.

13. MendeloffJM: The Dilemma ofToxic Sub-
stances Regulation: How Overregulation
Causes Underregulation. Cambridge MA:
MIT Press, 1988.

14. McGarity TO: OSHA's Generic Carcino-
gen Policy: Rule Making under Scientific
and Legal Uncertainty. Law Sci Collabo-
ration 1983; 78:55-104.

15. Rushefsky ME: Making Cancer Policy. Al-
bany, NY: State University of New York
Press, 1986.

16. Hutt PB, Keller AM: Federal Regulation of
Carcinogens in the Workplace: OSHA's
Cancer Policy. New York: Harcourt Brace
Jovanovich, 1980.

17. Mintz B: OSHA: History, Law, and Pol-
icy. Washington DC: Bureau of National
Affairs, 1984.

18. Industrial Union Dep't v. American Petro-
lewn Inst., 448 U.S. 607 (1980).

19. 46 Federal Register 4889 (1981).
20. 46 Federal Register 19000 (1981).
21. 47 Federal Register 187 (1982).
22. 48 Federal Register 241 (1983).
23. Occupational Safety and Health Reporter,

August 13, 1986, p. 289.
24. Occupational Safety and Health Reporter,

February 11, 1987, p. 982.
25. 29 C.F.R. 1900 (1983).
26. Millar JD: Testimony of the National Insti-

tute for Occupational Safety and Health on
the Occupational Safety and Health Ad-
ministration's Proposed Rule on Air Con-
taminants. Presented at OSHA Informal
Public Hearing, August 1, 1988. Docket
No. H-020.

27. Occupational Safety and Health Reporter:
March 28, 1990. p. 1903. (NIOSH recom-
mends exposure to toluene diisocyanate
and toluene diamine be reduced to lowest
feasible concentration, based on laboratory
evidence of carcinogenicity.)

28. Occupational Safety and Health Reporter:
December 23, 1987, p. 1207.

29. Occupational Safety and Health Reporter,
April 13, 1988, p. 1659.

30. Exec. Order No. 11,821, 3 C.F.R. 926
(1971-75).

31. Exec. Order No. 46,742, 3 C.F.R. 152
(1978).

32. Exec. Order No. 12,291, 3 C.F.R. 127
(1981).

33. American Textile Manufacturers Institute
v. Donovan 452 U.S. 490 (1981).

34. Olson ED: The Quiet Shift ofPower: Office
of Management and Budget Supervision of
Environmental Protection Agency Rule-
making under Executive Order 12,291. VA
J Natural Resources Law 1984; 4:1-80.

35. 52 Federal Register 34460 (1987).
36. 51 Federal Register 22612 (1986).
37. 49 Federal Register 25734 (1984).
38. 52 Federal Register 46168 (1987).
39. 53 Federal Register 32656 (1988).
40. 48 Federal Register 53280 (1983).
41. 46 Federal Register 4412 (1981).
42. 46 Federal Register 12214 (1981).
43. International Agency for Research on Can-

cer: IARC Monographs on the Evaluation
of Carcinogenic Risks to Humans. Lyons,
France: World Health Organization, Sup-
plement 7, 1987.

44. US Department of Health and Human
Services, National Toxicology Program:
Fourth Annual Report on Carcinogens.
NTP 85-001. 1985.

45. Oleinick A, Fodor WJ, Susselman MM:
Risk Management for Hazardous Chemi-
cals: OSHA's Hazard Communication
Standard and EPA's Emergency Planning
and Community Right-to-Know Regula-
tions. J Legal Med 1988; 9:179-278.

46. ViscusiWK: Job Hazards and Worker Quit
Rates: An Analysis of Adaptive Worker
Behavior. Int Economic Rev 1979; 20:29-
58.

47. Viscusi WK, O'Connor C: Adaptive Re-
sponses to Chemical Labeling: Are Work-
ers Bayesian Decision Makers? Am Eco-
nomic Rev 1984; 74:942-956.

48. Robinson JC: Worker Responses to Work-

June 1991, Vol. 81, No. 6 American Journal of Public Health 779



PubLic Health and the IL

place Hazards. J Health Politics, Policy,
Law 1987; 12:665-82.

49. Robinson JC: Workplace Hazards and
Workers' Desires for Union Representa-
tion. J Labor Res 1988; 9:237-249.

50. Robinson JC: Labor Union Involvement in
Occupational Safety and Health, 1957-
1987. J Health Politics, Policy, Law 1988;
13:453-468.

51. Robinson JC: Worker Responses to Occu-
pational Risk of Cancer. Rev Economics
Stat 1990; 77:536-541.

52. Occupational Safety and Health Reporter:
November 30, 1988, pp. 1201-1202.

53. 54 Federal Register 2332 (1989).
54. Castleman BI, Ziem GE: Corporate Influ-

ence on Threshold Limit Values.AmJInd
Med 1988; 13:531-559.

55. Roach SA, Rappaport SM: But They Are
Not Thresholds: A Critical Analysis of the
Documentation ofThreshold Limit Values.
Am J Ind Med 1990; 17:727-753.

56. Robinson JC, Paxman DG, Rappaport SM:

Implications of OSHA's Reliance upor
TLVs in Developing the Air Contaminants
Standard. Am J Ind Med 1991; 19:3-13.

57. Occupational Safety and Health Reporter:
May 3, 1989. pp. 1965-1967.

58. Paxman DG, Robinson JC: Regulation of
Occupational Carcinogens under OSHA's
Air Contaminants Standard. Regulatory
Toxicology and Pharmacology, 1990;
12:296-308.

59. 52 Federal Register 46220 (1987).
60. 53 Federal Register 11416 (1988).
61. 51 Federal Register 22647 (1986).
62. 52 Federal Register 35138 (1987).
63. The figures from the EPA are derived from

Methodology for Evaluating Potential Car-
cinogenicity in Support of Reportable
Quantity Adjustments Pursuant to CER-
CIA Section 102. EPA Pub. No. 600/8-89/
53, 1988.

64. Shapiro SA, McGarity TO: Reorienting
OSHA: Regulatory Alternatives and Leg-
islative Reform. Yale J Regul 1989; 6:1-63.

65. 33 U.S.C. 307 (1977).
66. McGarityTO: Media Quality, Technology,

and Cost-Benefit Balancing Strategies for
Health and Environment Regulation. Law
Contemporary Problems 1983; 46:159-233.

67. Clean Air Act of 1990, Section 301, Pub. L.
101-549 to be codified as amended at 42
U.S.C. 7412.

68. 53 Federal Register 32591 (1988).
69. 53 Federal Register 32595 (1988).

James C. Robinson and Dalton G. Paxman are
with the Center for Occupational and Environ-
mental Health, University of California, Berke-
ley, CA.

Requests for reprints should be sent to
James C. Robinson, PhD, Center for Occupa-
tional and Environmental Health, School of
Public Health, University of California, Berke-
ley, CA 94720.

This paper was submitted to the journal
June 20, 1990, and accepted with revisions Jan-
uary 20, 1991.

.,.,::,. ::::...... m..I-0----..I -,::.'. --.,K:.--'.-!. -.' 'e. :'. C................ :.:.:.:.:.:.-.:;:.-.:.:.:.:.:.:.:. .:.:.,.,.:.:.:.,.:.:.:.:.: :.:.: :...:.:.:.,...:-,. .:...:... ....:.M...:...............e., .........C.. ,..... .:.:..,:.:-:-: :.:.:.: :.:.:.: :.,. -, '. .: ,.,.:..:.:i,.:.-,i:i-:C ,:.:' -, --.t.K,-..e. ..-.......... ............................. .::.:. .: :.: :.... ........V-..........m........ .................. .................................. .... ..... .......... ..':...::................ .. ...:.::::::.:.::......-:-...:-....-..............................--...................- .:: .......''.
:: :::: :-.-:-:-:-.-.-X .,.:: ........... ....................

-.. .........:........:... :.::: :: :.... -.. .... ..... ... ............... ::,: :. ,- .. ......-......... .........:...........:....-....:.:.....:.......:..!.!.!.:. .......... ........
::.CC........ ......... ... ... .. ..,.

............... ..... .. .. ........ ...... .. ... .. ..... ...- .... ........ .................... ....... .. ............ .. .. ... ..... ..... ........ .. .............. ... .......... ...... ................... ...... ........ ....... .....-:... ... ... ........................... ...... ...
:: ;: .1..... ...... ... .. ..... .... :...

..-................. .... ...... .......... ..-.. ... ... .... :.:........... ............. :::.-::...::.:.. ...... ... ... .......... .:.:.:.:.: ...... .......... .:. :... ..... .... ....... .... ...... .... .......... ..........
.e.: -:.:...:. ..:...

....... ... ... ..................... ... ..... ... .... il.11. ii.!I ........ ..... ... ......... .... ........ ... ..... ....:.:.:.:.:.::-: :-.-:-:-.-........ ........ ... .. :. .: 'M .................... ......... .......................................................... ........ ,.:............ .:.: ........:.: :.:.: :-:-:-:-:-:-.-:-:-:-,-:-:-:-:-: :".: :- -:-: :- -: X..- :.,. -: :.,:::.::...................... .:.: :.:.: :.:.:.:.: ...... .. ''. :..''... ........ :.:.:: :.:.:-:-:-.-.-:-.- :, -, :.:.:.:..:::..:: :::,: ::.:: ,....... .:.:. ,-..... --- '--.::. ::: ... ...

.:..............................:....::-......... ................

.............. .:.:.:.: :........ .............................
.:.: ... .................: :.:.,.:

..:,': :' ............. ..
:.:.:. ...................... ...::: -,: .......:......-... ........ ....... ..:..::..::.:..::.:::-:.....:.:.....:.:- .................... .. ....:......... ......... :: :: :. ::.: ::.:: :::..... ...... .....:.:.:-:...:-: ......... .::::.:

........................ ...::::.:::::,:,::.:: :.,.:.:.:. ........ ....:............-........,....... ...................., ........... .:.: :.:.:.: :.:.:.:.:.: ...
... .:-:.:.,.:.:.:.....:-:.:::-:.:..:::::::::;:-..:..--.......:..:..:..:..:...:..:.:......................... .......... ... ........... :::::::.:..

:.: ....... ...
...... .... .... ....... ..... ....-.......-...

:.:.:-:-:-:-.-:-:-...:...:..:......... ............. ..,, ,...
........... .................... .................................... ::::.:::::-:-:::-::::::.:::,: ::,::.: -:.: ... ... -.-.-.-.

.........................:............................................... :.:.:.:.:.:.:.:...:.:.:...:.:.:.:.:.:.:.:.:-:
.: .......

........ .................... ............ .... .................. ................. ..:: ......................... .............-:-:-:-.-X-:-.-:
.-.-.-.-.-::-.--:-,-,---.--.. ....: :.::.,.: :,:.: :.:.:.:....... -:.. .. ............... :. :.

.............. .:: .:.:.:.:.:.:.,.: :.:.:.:.:.:.: :.:.:.:.:.:.:.:,:,:,-:-:-:-: :.:.:.:.:.:.:.:.:.:.:.:.:......:.: :.:.: .....:............ .......... ...... ............. .:: ............................... ..... ::.:. .......:.,.:.: '.. x.:x...... .......... ..:::::: ... :....... ..:...
......... :.:.:-:.:;:::::.:;:

.:
......

:: :-,-:-:-.-.-.- ,-, ,, "", "",

.::;:::::.:.:::i:::.:"::.:.:.:'..!..':............... .................
.:.:.:.:.:.:.:.:.:-:.

... ..:. .:.:.:.-.-.:.:.:.:.. .................... .... ....... ..... ....... ... .;.:.:-:-:-:-:-.-: X.. ... .::::::::::::: ::.::::.:::::::::::::.:::::::::;::,::::.......,. ................, :.:.:.: :.....:.:. :.. .... ... ....... ... ....... .. -,- -'-" """' ,,,...-
........ ..... ............. ......... :::::::-:::::-::::.::::::: :.:.:.:.:.,.: :.:.: :.: ............... ".. ...::..:::. :::-.-::---.-.--- -... ............ ............................ ...:.. ::::::::::::.::::: :.::..: ::-::::.:::::-:-:.:.-.-.-.

............... ...:.:.:.:-:-:-:::;:-,.,..:.:.:-:-:.:..,-:-:. ............................... ...-.-.-.-.-.-.-.-X.:.:.X. -:- ::..,. ,:::,::,:,;:",-",",.,. '"'..,.,.,.,..,..,..,.,.,.''."'':::::::................................... ::': :... ... :......-. .'.'.'.'-'-'-'-"' "....-.....-C......... .:.:.:.: :.,.:.:.:.:..........-.-.-.-.-.-.'.'.'.--, ,.,.,.

..-.. .""'.....
.............. ....... ......................................... ,,.......... .:::::.: ::,::.:::::::.:::::::.:::::::-::::::::::,:;:::::,::::.::::,::.::: ...............:-:.,.:.:-:.:.:.: :.:.:.: :,,':6:::,:::,..-X :.:.-i

.:.:. ..... .... ..... .... .......................
.. ...

..... ..:.:.:.:.:-:-:-.-:-:

.................. ........ ::::::
:.:.,.:.:.:.:.: :.:.::::::::::::::.: ...........:....

....... ........... ... ................... .... .......... .. ......: :. ....................... ................. ............. .... .. ... .......: .... ..... .... .:: .: :.:. .:...:.
-:-:!;....:-:.:...:-:-:.:.:-:-:.:.:-:-:.:.:..............................c.........- :-:-:-:-:-:-:-:.:.:..:.: :.:.:...:.:.....:

................................... -........................-,---:.........
-'.' ,.,.,:::i-i-::-i -t ..,.M-11:.:.:........ ....i. ..................... .:.: ....:..:.,:.:..''.,.,.:,..,.::.:.:i...d''::'-.,.:,...:...:::.:.::I.:.:.:.:.:.:.;.:.:.:.: ....:..............................................i'II.Of

...... Y"r
:,:..

............-: ,-. ..-.
::::: ..............w

.......:.- -M. .-=-.'..!,..:....,............l-.",:,-:,.:.:::::':'.':'.'' .,..................-.-... ..........-
... ...... .... ... .,::,:::........ ,.................... ..: .,.,..: :.: ....... ... ...:''''...,:. ......I.... .....X.-....:.:..:::.:.::::..:.::::.:.::::::::,-.,."",-,-".--,...,.,.:.,.:.:.:.:.:::.::.:.......''.'',', ", ". .'-'. .4.::.,.:, ....... .............. .. ..........

....-!.! ..............-:-
....- --..................::.:::::.:.::

............ ::::'-::,:: j:'.....,--..........-. ... .... .........:- -:::''-,-,m ic-'..I-.......-A....C
.......... :...:::.

-..-.....
................... .:.:.. M...:..........:.:.:..:.:.:.:.:-::.:.:.:.:.:.::::--

.......;.:.:...
..................::.:.:.-Z, --

.:::::...:: ....:.- ..-..........A,...."IM,
-N-........................"',...............

---].--. ....... ....
.................

....... :..,....:...:.:.:....:.:.:.:.:.:..-.'.'.'.'.'.'.-................... .!*,....:'':,:: ... :::.: ......... ..... .................2. t... ---...-..!.:::::d- -...-........,.:.. :.......:........w:, ......... ............:.,...:.,..::::::::,:.,:::.,.,:::.::::.::..:::.,:.:.:......:...,........ ...:..:,..:,..::-:.:.:::.:.:..:.:-:-::...-:,-....':
............. .::

.............::..:..... .:.:.:.:-:.:.:.:.:.:.:.:.:...:.:.:...:.:.:...:.::.:.:.:.:...:-:-:.,.:-:-:-:-:-:.:.:.:::.:.:...,:: .............................

..: .....
.............................................. ::. ,:-.-.:!-..-.: .:::::!:::.::::: -'.., ..'..,.:::*:::..:,.::::::.:.:::,:::::::.:.:...:........,,.........:., ":..... !1*&.:'..-.e-..j ....

.- 'P' '',.'',:: ::: """"",..
............. ..... ... .... .. ............... .:.:.:.,.:.:.: .. -'.-'-.-'-.--.----.-.--.-..-..... -......... ::::::: ..: :-:;::4 .: :: ......::.:-Ansp

....
.-,i,.-a ...

:: =,. .,::: -c -..'.- ----.... -,7:
.-:-,-:-:-:-......... .:: n- -I. :: ..

:......-.:.:.:.:.:.!.;........:;...:.:. ... .....

.;I Ow.,
:!;!:..... ....j .I. .. ... hi"..W..."": ...

-:................................... as::
....:-..................... M...

..........
::::... 'm ........... ........ ......w........ Y. ..................................... .......

..................... ...............:.:.:.:.::.:.:.:.:.:.:.:-:...::: ................
'':,::.::,-''------,-.............

,.................................................::::::-:.:.:-:.-.:.:.:.:.:::::::.::::.:. ,:,:,:::,:,.::,...:*..:::-......
....:...-.-...:....::.. .......

.".".........
..:.:-:"". ........... ..... .:: ..........

................ -...A.........
......................... .........::....................

.!-V .............................:
.......................

4............... -:-:-:-.-:-X-.-.-X-: ..............................
....................

.::::.:::::, .... .:O .-!"- ...... ...

'S ... '':..

.. ......... :-:-:-:-:-:-:-:-..:-:-:::: ..

..-................................... .............................. ..-...-........................... .........,-.....:j:.:.:j:j:j:.: ................................-.-.-.-.-.-.-.'. .....:....:MOMe. ::--::.................:............ "-.......
...-.......7.. 11. ::::-on.......or ..........

..........
-:-:-:-:-.-.-:-:.......7:,:,a..:.::-.-.......:::::-:':':'.::':':::::::.'jL:."'... ............................ ............,''',,.., :: .......'.. ':.: ------ -....

-....
.- .............

.......-..-. ........-::.:::::. ................. ......................... ,:,:........ ..''.. ........... :::- ::.-..... .. ............. .""' """""" .. ....... :........:: ............... ..................... ..-... ..... ...:.... .................... ... ........:. .. ....:..X........... ........................ .......:.
.. ....

....
-....... .........

.... ... .....
.... :......

......
:.,.,.:.,.,.,.:-:.".,." .......... ...:..: -h.'

........................... ............... -,::.:.:.: ,.:: "::::....................:........... ...--------'-:-...
................ ....................:'' ............* .. .......OW,.

:-:-.,.:.
-.,-,.- ..--,.........

....-A:''':''
................:--- ............M... .'--'''-,-:::-:-:::-:-::---.: ".,-,-:-::,-:::-:::-......]...-'.-...w............... ........

:-:-::,-.'"',
.......,:::::;I..:. -.:.:.:.:.:.:..':': .............................. ................... .................




