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/” 9’ RECEIVED
JAN 12 1977
TO: Occupational Health Committee LAW DEPT.

Chemical Regulations Advisory Committee
Intercommittee Task Group on QSHA Cancer Policy

SUBJECT: Draft Alternatives to proposed OSHA generic
- regulation on carcinogens

Attached is a memorandum prepared by the American Industrial
Health Council's Alternatives Committee setting out the reasons why the
OSHA genaeric standard must be modified. The document iz in two parts:
a preamble setting out in summary form the reasons underlying the proposed
modification and a proposed alternative classification system which rejects
the questionable scilentific zud econumic principles which CSHA embraced.
For your convenieance an executive summary is attached.

The alternatives statement is obviously not yet complete.
It will be fleshed out by papers and testimony of company as well as
Association witnesses and outside AIHC consultants.

The document is not yet ready for general distribution., It
is being sent te you confidentially for comment, so that the concept could
also be incorporated into MCA's response to OSHA.

Because of the time constraints we have ts recsive your
comments no later than December 30, 1977, so a final document can be pre-
pared as soon as possible.

Please teiecopy (202/265-9331l), telex (89617, MCA-WSH) or
deliver your written comments to me. Phone comments will be accepted,
but because of the numbers involvad written comments are greatly preferred.
1f you have critical comments, suggest alternative words if possible.
There will be little time to discuss proposed changes and alternative
expressions will be most helpful. Reactions to the overall approach are
also solicited.

) We hope to have the AINC alternative ready for general distri-
bution to member companies early in January for their information and pos-
sible use in preparing cheir individual responses to OSHA.

s 4
'
Milton Frefield
Secretary
Occupational Health Committee
MF:jg
Enclosure
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DRAFT

EXECUTIVE SUMMARY

At an early point in the review of the Occupational
Safety and Health Administration's (OSHA) generic carcinogen
proposal (42 Fed. Reg. 54147 (October 4, 1977)) industry con-
cluded that it should offer an affirmative, constructive,
scientifically sound, alternative to the 0SHA proposal. It was
recognized that it was not possible to draft an alternative which
met universal acceptance. The alternative was to be drafted with
a view that a large cross-section of industry couid endorse the
alternative in whole or in §art and would not feel obliged to
openly oppose the proposal,

The American Industrial Health Council (AIHC}, accord-
ingly, established an Alternatives Committee with the mandate to
devélop such a document. The cdocument is "in two parts: a preamble
designed to outline the main secientific principles upon which the
proposed alternative was based. The preamble is not intended as
a definitive statement and will be supported by papers and testi-

mony of expert witnesses.

The document proposes that the most scientifically
sound methed of dealing with the exposure of workers to potential
carcinogens is to materially improve OSHA's existing method of
dealing with the suspect chemicals. If OSHA improved its ability
to perform adeguate risk assessment and established reasonable
priorities, most of the henefits which OSHA sees from a categoriza-
tion system would be achieved with none of the disadvantages
inherent in any categorization'system. However, 1f QOSHA insists
on a categorization scheme as we expect, it must be sound scien-

tifically and allow for the careful necessary analysis of each
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substance in each category before establishing exposure limits,
Such an analysis includes a study of risk, hazard, cost‘and bene-
fits. No automatic non cost effective exposure levels can be
mandated; the exposure levels must reflect potency and economic
feasibility. The document sets out an alternative categorizaticn

scheme incorporating these principles.

The principal distinguishing features of the alternative

“¢classification system are as follows:

{1) Recognition is given to tha varying potency of
suspect carcinogens by means of a more precise categorization
scheme and providing expesure levels reflecting poteney.

(2) Establishes criteria for determining the validity
of experimental animal data and adopts in vitro tests as a
screening device only:

(3) Permissible exposure limits are set at socially
acceptable risk levels rather than at the lowest level technically
and economically Zfeasible;

{4) Establishes a reasonable regulatory response and
abandons the automatic issuance pf a tempeorary emergency standard
and a final standard in six months:;

(5} Contemplates less costly, but effective, means of
compliance with permissible exposure limits;

(6) OSHA is precluded from banning substances and
requiring substitution of products;

(7) Substances or mixtures containing small amounts of

suspect carcinogens are exempted from the regulation; and’
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(8) Léboratory workplaces and suspect carcinogenic sub-
stances found only in foreign workplaces are exempted from the
regulation; and

(9) Authorizes reclassification upon presentation of

requisite data by industry.

For convenience, set out below in tabular form are the

principal features which distinguish the proposed alternative from

that recommended bv OSHA.
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QSIIA
1. Catcgories
I. Confirmed carcinogens
Ir, BSuspec! carcinogyenn

111. Substances for which there is fnsufficient
information to reach a conclusion on car~
cinogcnicity

1IV. Substances of carcinogenic potential not
found in American workplaces

2. Catcgorization Criteria

Catoyory I - Inareased incideonce of tumors or
statistically sigynificant decrcased latency
period between exposure and onset in (1) humans,
(2} two mammalian specics, (3) a single mammalian
species if the test is replicaterd or supported
by short-term tests, or {4} other acccoplable
eviJdonce.

Catenory 11 - "Suggestive®” cvidence of carcino-
genlcity in humang or animal tests; sclentific
concern i3 raised but evidence is nat Her~
suasive our statistically significant, or other
acuceptable evidence.

Category 115 - Substaances f[or which there are in=-
sufficient data to categorize them in
Cateyory I or II.

Category 1V - Substances which would be potential
occupaticnal carcinogens but for the fack that
they are not found in an American workplace.

3. Categorization Authority

OSHA is categorization auvthority. HNo
standards for validity of animal
testing.

Alternative
1. <cCategories

X. Known human carcinogen with distinctions
in potency
II. Confirmed animal oncogen with distine-
tions in potency
III. Possible animal oncogen
IV. Clearcd substances

2. Categorization Criterxia

Cateqgory 1 -~ Valld statistically signlficant
positive human epidemiclogical data.

Category II - Valid statistically significant
positive mammalian tests in two or more
species.

Catecgory IXI - Positive mammalian tests of.
questinnable significance and not meeting
Categoxy X or 1l criteria.

‘Category IV - Substances not meeting Category %
II or XX criteria.

3. Categorization Authoxity

Categorization authority to be established
outside of OSIA; nin2 member board within
National Cancer Instiitute to be sclected by
Nationnl Academy of Sciences. Standards f«
validlty of animal tests established.




4.

Regulatory Response to Categorization

Category 1 -~

maraency temporary standard musL anto-
matically issue.

Substitution - If OSUIIA determines there is a
less hazardous suitable substitute for a
Category 1 substance, it can require no
exposure, in effect, a ban.

Pevmissible exposure limits (PRL) to be set
at lowest level technically feasible in all
cases,

Engineering and work practlce controls myst
be usced to achieve lowest level Lechnically
feasible unless the employer can show such
contrals are not techaically feasible.

Catngory II -~

OSIIA must propose rule establishing PEL at
present O0SHp standard or, of nonc exists, or
present PRL is inadequate to guard against
acute or non-carcinogenic chronic effects, at
such level as will guard against such cffects.

Engincering and work practice controls must
be utilized as in Category T.

9598+000dV

4.

Regulatory Response to Cateqorization

Category I and (I --

Emergency temporary standard to issue
only when raquisite statutory findings
can be made; discretionary guidelines
established related to potency.

Substitution - OSIA may not require sub-
stitution.

Pexmissible cxposure limits (PREL} cs-

tablished on basis of socially acceptable

risk using criterxria for hazard and Lenefit
analysis.

Compliance with PEL can be achicved through

use of engineering controls to the cxtent

technically and econowmically feasible augy-
mented by adwinistrative controls and pox~
sonal protection equipmeont as necessary.
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Category III -~

OSIA must transmit to other federal aaancies

its findings along with a request that such

agencies determine whaether they have addi-
tional information which might bear on re-
classification.

Category IV -~
OSHA must publish notice of its findings in
Federal Registex and wpon introduction of
substances into American workplace initiate
appropriate regulatory response.

Mixtures

Mixtures are covered by the proposal.

Laboratories

[aboratory workplacea are covered by the
proposal.

Suspect Substances in Foreign Workplaces

These substances are covered by the pro-
posal. See Category 1V above. ’

Category IXIl ~-

Reference to Interagency Testing Committee
for possible further testing.

OSIIA may prapose rule establishing PEL at
prescent OSiIA standard, or if none oxists,
or przscat PEL is inadeqnate to guaxd
fgainst acute ox non-carcinogenic c¢hronic
effects, at such level as will which guard
against such effects.

Means for complying with PEL same as for
Category X and IX.

Category IV --

No requlatory response.

Mixtures

Mixtures containing less than specificd
percentige of the substance being regulated
ace Lo “e cxempted in accordance with
specified criteria.

Luboratories

lLaboratory workplaces are to be excmpted
from the rcgulation.

Suspect Substances in Forcign Workplaces

These are not to be subject to the regmla-
tion.




Decamber l4, 1977

Summary Analysis of Reasons
Te Modify OSHA Proposal* DRAFT

I. The Problem in Proper Perspective.

A, Alleged increase in incidence of cancer.

s

The rationale advanced by OSHA in support of its pro-
posal implies that this nation is in the midst of an epidemic of
cancer and that the epidemic is largely if not entirely attributeble
to increased usage of industrial chemicais. As for the starting
point for this argument, the increase in cancer, it is noctewarthy
that, using the turn of the century as a time against which to
measure the present circumstances, while there has been an increase
in the incidence of cancer it is entirely attributable to increases
in longevity {(the incidehce of cancer.inéreasing with age), and
increased smoking of tobacco. When appropriale adjustments are
made for these two forces, no overéll increase in cancer 1s apparent

for the United States. According to the Americen Cancer Society

(1977 Cancer Facts and Figuraes, p. 8):

"The overall incidence of cancer has decreased
slightly in the past 25 vears. . . . For men,

the cancer death rate per 100,000 popuiation has
increased by cover 50% since 1530 for blacks and

by 20% for whites. The increased death rate is
mainly the result of lung cancer whicn rose fFrom
18 deaths per 100,000 in 1950 te 32 dzaths per
100,000 in 1974. Por women, since 195C the death
rate has declined by 5% tor blacks and 10% for
whites. This is du2 mainly to a sharp reduction
in deaths caused by cancer of the ugferine cervix
which is attributed to increacad use o Pap tests
and regular checkuops. There was also a decline in
stomach cancer. However, the lung cancer rate has
tripled from 4.0/1060,000 in 1950 to 12.3 in 1974."

* The OSHA gpropocsal, =2ntitled "Identification, Classification and
Regulation of Toxic Substancez Posing a Potential Occupational

ggéggniggnig gisk", appears as Part . VI of the October 4, 1977,
al Register.
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‘Moreover, leaving aside the kinds of cancers commonly asso-
ciated with tobacco smoking, in general tke same kinds of cancers
prevalent today prevailed at the turn of the c¢century, indicating
that whatever causes other than longevity and tobacce thaﬁ aécountl
for current cancer rates were, in general, present prior %o the
turn of the century and thus are not new industrial developments.
This is not to imply that no exceptions exist, or that wholly different
agents cannot cause the same kinds of cancer. Neither does this
imply that more than one agent cannot be a significant contributor
to the causation of a kind of cancer; indeed, a prominent example
here is the combination of asbestos and smoking tobacco in the causa-
tion of lung cancer.

It should be noted alse that males and females diifer in
risk of development of specified forms of cancer and for most but
not all forms of the disease the risk of development increases
logarithmically with age. In comparison the incidence of any form of
¢ancer in two populatidns (e.g., an exposed pcpulation and an unex-
posed control population), therefore, it is sssential to consider
males and females separately and to take into account the age struc-
tures of the two populations. It is also necessary to take into
account the fact that there may be changes in the background inci-
dence of any particular form of cancer with the passage of time.
Thus, the risk that a man aged 70 in 1970 will develop a pariicular
form of cancer before he is 71 may be different from that of a man who
celebrated his 70th birthday in 1930. The possible reasons for this
are numercus.

The former for instance might have been of a generation
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exposed to mustard gas during the Firgt World war while the latter
was too old to enlist. In order to allow for differences of this
kind, it is necessary to use cohort analysis procedures wherebv
men or women born during the span of say 5 years are co:xsidéred to
constitute a cohort for which the risk of develcopment of particular
Forms of cancer during each year or group of 35 vears of life can be
calculated separately.

When this is done, for instance, for men born in England
and Wales dﬁring the pericd 18861~1901 one finds that for each suc-
cessive 5 years cohort and at each age from 40 to 80+ the risk of
death from lung cancer increased. For instance, a man oporn curing
the 5 vears around 1861 experienced a 9.1 per 1000 living risk of dying
from lung cancer between the ages of 65 and 70 whereas men born
around 1886 had a 2.9 per 1000 living risk of dving from the disease
between the ages of 65 and 76 -~ a 29 fold diffsrence. In assessing
whether an industrial chemical is increasing the incidence of Z&z2ath
for any particular, if any, form of cancer, therefore, it is necessary
to compare the observed incidence in the exposed population with the
incidence to be exXpected in an unexposed pop&lation not only of the
same sex-structure and age-~structure but also of the same c¢ohort-
structure.

In the 0OSHA proposal (Fed. Reg. p. 54130, Coluvmn 2, first
paragraph), it is stated that the death rate from cancer todaey is
higher than expected even after allowing for gr=satsr longevity as a
consequence of lower deatn rates from infectious diseases and other
advances in madicine and for improved diagnosis. 1In England and

Wiales, for which better data are available than for %he United States
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the death rates for cancers of various kinds in each sex have been
compared £for différent cohorts with birthdates from 1831 onwards with
few exceptions, and except for cancer of the lung in both sexes, there
has been no evidence during recent years of an increasing risk of
death from cancer and for several forms of the disease the death ra£es

have actually been falling. (Reference Case RAM - ?_

B. The relative significance of industrial chemicals.

While it may be true that perhaps as much as 90 percent of
cancers are environmentally related, it is important to note, as

the OSHA preamble does not, that the great majority cf envircnmental

factors are not industrial chemicals, but rather are mattere cuch as
smoking habits, dietary habits, and exposure te solaer radiation.

As stated by Dr. Guy R. Newell, Acting Director, Haticnal Cancer
Institute in his testimony to a subcommittee of the House Committee
on Government Operations on June 15, 1977,

"The term 'environment' must be defined.
"Environment', in its broadest sense, 1is
the sum of everything around us--the wat
we drink and bath in, the food we eat, a
the air we breatre and are almost constancly
immersed in. Yes, even tobacco products we
smoke or are smoked by others in our 'environ-
ment'.

"By "environment" we mean not only our air and
water, but also foed, drink, smoking, tha worsi-
place and the home, sunlight, and all other
aspects of our personal lifestyle.'" (Rzoort
on Progress and Activities of the National
Cancer Institute, p. 8.)

With "environmental" factors so defined, 1%t may De in-

structive to consider the importance of the prirncical such

In

ECLOrS.
A team of researchers from the American Health Foundation and the

National Cancer Institute have estimated that diet, exclusive of
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food additives and contaminants, may contribute to as much as
50 percent of the causes of cencer.l/

The American Cancer Socisty eshimates that smoking
cigarattes may account for as much as 8C gercant of all lung .,
cancers--the leading cause of cancer deaths in males in the

2/
Onited States.

Radiation, mostly through sunlight, has been estimated
by NCI officials to account for S5 percent to 8 percent of all cancers.
Dr. Newell's testimony of June 15, 1977 (page 20), noted above,
estimated 5 percent; Dr. Gio B. Gori, also of NCI, gave radGiation
figures of 8 percent for male and 8 percent for female in a letter
to Mr. E, V. Anderson dated May 13, 1977.

Dr. Newell's testimony also estimated (pvage 20) that
alcohol, when combined with use of tobacco products, accounted
for about 2 percent of cancers annually.

The best estimates are that industrial chemicals have

3/

accounted for about 1 to  oercent of the total carncers.  While

1/ Statement by Gio 8. Gori, 2h3, Ceputy Director Divisicn of
Cancer Cause and Prevention, MNartional Cancer iInstitute, cresented
before tne Select Commicttee on Nuzrition and Human dJdeeds, United
States 3enate, Wwednesdav, July 232, 1376. figure 19: "Percent of
total cancer incidence related to diet 40.9% male 60.1%
female."

N

2/ "Lung cancer - Cijarett
cancer." american Cancsr So
page 5: "Lung cancs2r consti
Cancer Society, "Capncer Inci
for Clinicians." January/Februa

ing causss at leacst 30% cf lung
1977 Cancer Facts and Figures,
22+ of cancers in males." American
oy Site and Sex. A Cancer Journal
1377. Volume 27, ®o. 1. Page 26,

~

3
1 O

o
0
WSO Sl

3/ Dr. Newell's June 15, 1877, testimony (page 20) estimated "5 per-
cent related to occupational exposures such as asbestos, vinyl
chloride, benzene, beta-napthylamine and others." Dr. Gori's letter
of May 10, 1977, to Mr. E. V. Andersaon estimates occupational causa-
tion at 3 percent for males and lz2s35 {(continued on following page)
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this is not an insignifiecant consideratioﬁ, it is questionable
whether the public is being well served if it is led to balieve
that industrial chemicals are the overwhelming céuse of cancer in
this country, since that would indicate that the concentration of
preventive effects upon industrial activities would take care of
the great majority of the problem. That notion is thoroughly mis-
leading and could have very grave consequences for our society as
a whole. For example, Dr. Harry B. Demopoulos, until recently

the Director of the Cancer Institute of New Jérsey, testified on
November 5, 1976, before the New Jersey Senate Commission on the

Incidence of Canéer. that:

"Industry-relatad cancers form a very small and

rather insignificant percentage of our cancer

statistics. . . I have figured ocut about 500

excess deaths in New Jersey every year that you

might blame on industry, or industry-related fac- .
tors. This ls 60C deaths out of 14,000. &and, I
submit that given a choice of where to focus,

I would rather focus on tha 13,400 deaths where

we have no Xxnown relationship to industry and
where we know some of the other factors that we
can control througn education and early datection.,

u
.

- -

Similarly, it is difficult to justify OSHA's preambular

comparison, by 1impliczaticen in many places, of the total cost to our

—
{»

socliety of all cancers, with those {unspecified number of) cancers

3/ (Continued from orevious page) than 1 percent for females.
A guest editorial Tv EZrnest L. Wynder, M.D., and Dr. Gori in the
April, 1977, issue 2f the Journal of the ¥National Cancer Institcte,

{(p. 825} states:
"Bailorv(personal communication) estimated tht the occupational
contribution to total cancer incidence in males lies petwsen 1
and 5%, and a similar estimate was made by Nelson (personal com—
munication). General estimates of the percentage of all human
cancers relatad to occupational -exposure range between 1 and 10%"

s -
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attrioutanle to ‘exposure to industrial chemicals. While it is
reasonable to compare costs and benefits even in such an emotion-—
laden area as caacer, it is only reasonable to compara the probleams
caused by the use of industrial chemicals with the benefits thatl ;
are derived from them.

In any event, it seems clear that there is substantizal
reason to take stringent action regardless ¢f regulatory responsibility
where confirmed or highly probable causes of cancer have been identified
as present in the workplace. In all probability, however, the extent
of such causation is being reduced rather than increased, since
there is increased awareness of the vossibility of occupational
hazard and greatly increased measures in common use to reduce emplovee
exposure to industrial chemical substances.

C. The alleged failure of prior OSHA rzqulatory efforts
and the alleged need for a generic standard.

To justify the oversimplifications and stringency cf its
cropcsed categorical approach, OSHA makes much of its alleged in-

adeguacies over the past saven vears to regulate industrial carcino-

(18]

ens. One can gquestion the accuracy, and thus suspect the motiva-~
tion, for this self-debasing c¢riticism. In 1972 O3HA wrote Lo i:zs
expert adviscr NIOSH requesting information on all %nown industrial
carcinogens. NIOSH responded by making a literataré survey and by
recquesting information -~ on fifteen substances -- by puplication

in the Federal Register cn July 6, 1972, NIOSHE subsequently ad-

vised O3HA that there appeared Lo be fifteen occupational carcinc-
gens, some known human carcinogens and some implicated solely on
the basis of bioassay experiments. This advicé was subseguently
modified by the deletion of one of the materials, dimethyl sul fate,

-7 -
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leaving fourteen carcinogens that NICSH then pelieved to be in use,

or prgviously to have bheen used, in American workplaces, In 1972

OSHA promulgated an emergency temporary séandard limiting employee
exposure to all fourteen chemicals and commenced a permanent rule-
making which itself was completed in January cf£ 1974. See 39 .Fed.

Reg. 3756 (Jan. 29, 1974.) wWhat more OSHA could have been expected

to hae accomplished by then is left unsaid by the current self-decase-
ment, which also ignores the more vigorous efforts OSHA has made

during 1977 to regulate in‘dustrial substances that have been implicated
as carcinogens.

Much of the apparent subsequent gap between the regulatory
need and OSHA's response is attributable not so much to short-éomings
on OSHA's part as to a number of other considerations. One, but only
one factor here is the substantial increase in recent years in experi-
mental testing of chemical substances for evidence of carcinogeni-
city, and acceleration of the reporting of the resulis of the tests.
Another factor, however, has been a very gquesticonable modificaticn in
OSHA's operative criteria for assessing carcinogsnicikty. Thus, it

t cl

[{+]

ar evidence of carcino-

o]

was the informed view of NIOSH in 1973 th
genicity should be required in two mammalian species before a substance
could appropriately be regarded as posing a carcinogenic risk to
man insofar as regulatory activities were concaerned. Now, however,
OSHA proposes Lo use much less reliable evidence as a hasis far
regulations.

To justify this shift, and to demonstrate a need for its
new progosal, OSHA points to the "large number of potential carcineo-

gens already identified by NICSH", an apparent féference to the
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"Suspected Carcinogens" sunfile of the Registrv of Toxic Effects of

Chemical Substances. The Second Edition of this subfile, published

in 1976, lists 2,415 substances. This does not at all indicate

that there are that many carcinogens, or even that NIOEH believes
that may be the case. Rather, the subfile is an uncritical com-
pilation of published data about the chemicals; many perhaps as
many as 510, are listed simply because some government agency has
indicated an interest in testing them. As the Editor of the sub-
file has noted in the Preface:

"This publication does not indict a substance as
a human carcincgen., Rather it reports published
data which suggest that the substance has caused
neoplastic or carcinogenic effects. The experi-
mantal designs used in the cited studies may te
unsuitacle for prediction of human effects.

Their inclusicon in the Registry does not reflect
an evaluation with respect to the adequacy of the

data, or consideration of negative or contradictory
studies. ‘

"The National Institute for Occupational Safety

and Health (NIOSE) identifies a substance as a
potential human carcinogen by means of the criteria
document process, This involves exhaustive litera-
ture review and careful consideration by exverts
leading to a definitive conclusion. This subfile

is published to serve as & guide to the litera=-
ture, and as an indication of those substances which
may require further research and evaluation."”

As the Preface indicates, NIOSH itself does not regard
the subfile as more than a "guide to the literature". It is, of
course, necessary to establish priorities in this area; NIOSH
has done so in selecting materials to be covered by Criteria

Decuments. An example of the difference betwsen the subfile an

Q.

Criteria Document is formaldehyde. This substance is reported in

the subfile as having produced neoplastic effects, but the NIOSH
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Criteria Ddcument on Formaldehyde, dated December, 1976, does not
conclude that the material presents a carcinogenic hazard.

D. Complexitv and rapid evolution of sc¢ilentific
learning with respect to carcinogenicity.

Sound and well informed decision making with respect to '

occﬁpational exposure to potential carcinogens ought to take into
account the fact that the scientific aspects of the causation of
cancer areé extraordinarily complex, and the fact that, as the
result of various substantial commitments of ressarch and testing
commitments to ascertaining individual causes of cancer and to
understanding the mechanisms of such causation, the state of the
art is currently evolving very rapidly. This being so, it would
be inappropriate to "freeze" science as of the present time,
which the OSHA proposal would in large measure do. The inappro-
priateness of OSHA'S approachvappears clearlf from the advice of
the Subcommittee on Environmental Carcinogenesis of the National
Cancer Advisory Board, a group charged by the Director of the National
Cancer Institute (NCI) with developing criteria for assessing evidence
of carcinogenicity wnich cautioned that:

"in assembling these criteria, the sub-

committee recognizes that at present there

is no simple and universal Gefinition of
either carcinogenesis or ngoplasia. The
criteria which are described ace general
guidelines and not rigid, universal critaria.
The complexity cf the problem dictaktss that
the evaluatian of the vectential human hazards
of a given agent must be individualizad in
terms of the chemical and metabolic aspacts
of that agent, its intended use(s), the

data available a2t tne time that the decision
must be made, and other factors gertinent

to the case under consideration. Each case
must be considered on its own and the c¢ri-

- 10 =~
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teria'appropriate for one agent mav not

necessarily applv to another." (58 J. Nat'l

Cancer Inst. 461, Feb. 1977.)

Although OSHA's preamble does cite the work of tha MCAR
Subcommittee (while ignoring its advice), many of the refergnces '
cited elsewhera in the preamble reilects conclusions expressed seven
Or more years ago; many of these are already outdated and imprecise
or otherwise inaccurate in light of current references. Indeed, even
at best the cited references reflect only a single bias or perspec-
tive on the problems of occupational carcirogenesis. For example,
they fail to reflect the very considerable body of learning supporcing
the no-effect level hypothesis.

It is manifestly unwise rn dtsfegard not only the develop~
ments of the past few years in better understanding the causes o7
cancer, but also.to ignore fer the foresseable fuéure devaelopments
currently underway or soon to be realized. Such a responss is alsoc

gquite questionable on a statutory basis since the Occupaticnal

r2s that health standards shall rerflec

e

3afety and Health act regu

rt

"the latest available scientific data in the field" among other

cr
[
an
ul

considerations. Indeed, we thinx that federal regulazorv authori

should plan on making a general reassessment Cf the state of the

Lot |
ib
)
1
1

o

vant science at least every five vears, and should also reassess

itional datz have zecom

h

prior decisions in lignt of whatav

<]

r ac

[h

available. Particularly in an ar=a of rapidly daveiceing science
and data, it would be unwise to proceed on the assumption that one

could now make a decision that would be good for all time.

E. The illusion of a nc-risk societvy.

The OSHA preamble makes much of the uncertaintiss or

- 11 -
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difficulties with respect to confidence in any safe lavel of
gxposure to a knodn or suspect carcinogen, Implicit in this
notion; if not explicit, is the concept that “safe" within the
meaning of the Act means entirely risk free, and the correiacive
notion that industrial or other useful activity can occur on a
completely safe, risk-free basis. MNeither proposition is warranted
attainable, or sustainabla. There are risks associated with all
societal activities, and indeed there are risks associated with
efforts to avoid activity. Wkoreover, in enacting the Occupational
Safety and Health Act of 1970, Congress explicitly recognized the
impossibility of assuring Americen workers a risk-free worsplace.
It follows, therefore, that there {s a legitimate role £or che
evaluation of relative risk and the acceétance of some degree of
risk, a concept commonly regarded as "acceptaole risk". Even in
an emotional, fright~laden context such as cancer, sound public
policy must take into account the inevitability of some risk, and
the necessity of evaluating such risk not only against-altecnative
risk but also in light ¢f the benerfits of rhe substance heing
regulated,

I1. Principal Desirable Mcdifications in the 0SHA

Qg

hl
rooesdas,

A. Recognition of the complexity and =2volution of
the science,

Ui
=
kS
o

It seems ¢nly realistic to modify the G rogoszl, as

s

the following recommendation would Zo, SO 35 no:t to ¢

g

gard The prasenc
(or the past) state of the relevant sciénce as frozen. The OSHA
proposal "freezes" scisnce in two ways, in the menner and extent

to which regulatory propositions are to be forecloséd {at least for

the time being) from future consideration in individual chemical

- 12 -
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rulemakiAgs; and the progosed obstacles that OSHA would create to
allowing itself to take advantage of, or, to utilize, improvements
or develovments in relevant learning. The latter problexn arises
from the fact that OSHA would not entertain anvy modifications of
the rigidities of its proposed approach except by way of a férmél
rulemaking that would modify the pending categorical rulemaking
proposal. The problems of obtaining even a very clearly warranted
modification of such a rulemaking appear to be truly formidable.
Enormous bureaucratic inertia would have to be overcome, and even
if that were possible, very substantial time would be reguired,

The following proposal proceeds on the basis that although
a categorical approach may be warranted, in the absence of counter-
vailing data and expertise to enable OSHA to deal responsibly with
currently accumulating evidence of carcinogenic or tumoricenic effecis,
there is now no warrant for precluding interested pariies from pre-
senting, on a case-by-case zasis, evidence to counter anv inference
of actual occupational hazard that might otherwise be drawn from
evidence tending to show carcinogenic potential of a chemical substance,
For example, by use of a general grirncionle that all mammzliian test
data were appropriate to warrant regulatory precautions against
carcinogenic potential, CSHA could avoid the burden of establishing

that proposition through dire

0
(a4

tz¢timony in individual rulemakings,

Q,

and yet allow intere

t
T

o

rt

parties who believed they had ccmpelling

evidence to atteapt

o
¢
t]

cersuade OSHA that such evidence should not,
in the particular circumstances of some improperly designsd mammalian
test or future unforseeavle case, be regarded as warranting such

regulatory action.
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B. Recognition that not all carcinogens p¢se the same
risk *to humans.

It is widely recognized that non-carcinogenic toxic
effects ¢f chemicals can differ by several orders of magnitude,
and that different regulatory limitations are accordingly agpro-
priate. Since it is demonstrable that carcinogenic effects
also can differ by a million fold, it seems inappropriate £or the
OSBA proposal te proceed on the basis that all known and potential
carcinogens pose equivalent risks. Rather, carcinogens should be
classified or ranked in terms of carcinogenic potency, and regulatead
accordingly. For example, bischloromethylether is a very potent
known human carcinogen; vinyl chloride is much less potent. Creater
precautions clearly are warranted for the former. Moreover, greater
priority should be accorded to regulating a substance that is a potent
carcinogen than a substanre that is a weak carcinogen. The following
propcsal calls for categorizing both humad and animal carcinogens ac
"potent"”, “i;ﬁtermediate", or “"weak":; these classifications are pro-

vided primarily to

N

et regulatory prioritiss. They also would be a

rough indicator of

r

ne regulatory controls o be imposed, with more
stringent controls for the more potent carcinogens. However, the
categories wculd no%t inflexibly determine the regulatory centrols;
such controls,vincluding primarily the permissible exposure level,
would o2 deterained on a case-by-case basis in light ¢f aszassments

of risks, hazards, b

j¢
[a]
1]

nefits, and costs. Such controls, an

ja g

SUcCr

(471

exposure levels, could, for example, diffar for two substances in
the same category, depending on the particular circumstances of each

case.
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[Comment: In céntrast to the foregoing approach, it has been argued

that the regulatoery controls should be determined by the categoriza-

tion, along the follewing lines, which reflect a two-paré rather

than a tripartite subdivision of the human category:

I. Human Potent - best available technology without eccnomic
consideraticn, if necessary personal protection allowed up to
one hour/day/man.

Human Weak - best practicable technology defined as use of en-

gineering controls t5 the extent technically and eccnomically

n

N

&

feasible. When engineering controls do not attain the pa

ot

ssible

ry
P

level, install engineering controls and supplement with perscnal
protection. Review every two years and install adequate prac-
ticable engineering controls.

I1I. hHighly Potent, Animal - same gs "human potant".
Intermediate Potency, Animal - same as "human weak".
Low Potency, Animal - same as human weak except no "two-year®
review.]

In particular, the following proposéd altzrnative would
attribute regulatory significance to dose-~response data, to data
arout tha time between exposure tc a chemical and inductisn of tumors,
and other indications of relative potency of various known or suspect
carcinogens. The principal mechanism through which Zhe zlternztive
would take into account these variables is in analyzing risks and
ctherwise ascertaining acceptable or permissible exposure ievels.

The proposal thus contemplates that it would be entirely agpro-

priate for OSHA to set a lower exposure level for a cotent carcino-

gen than for one that was shown to be only a very weak carcincgan.
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Indeed; it is.not inconceivacle that in some circumstances it would
be appropriate to éstablish a lowel ievel for a carcinogen that
appeared t0 be very highly potent only on the basis of animal tests,
than for a known human carcinocgen of relatively low potency.

C. Recognition of benefits, including economic benefits,

as well as risks; estaclishment ol acceptable exposure
levels or acceptable risks.

The following prcoposal does not proceed on the illusory

basis that a risk-free industrial environment is attainable.

Rather, it deals candidly with assessment of risk and benefits.

A key aspect of the assessment of risk is the quantification of
carcinogenic risk, that is, assessmert of the likelibhood of a car-
cinogenic event at a particular level of exposure. It is not éresumed
that there is presently any broad agreement on a particular method

for quantification of such risk, or that any of the more frequently
used or advocated methods to quantify risk is precise. Indeed, the
ones commonly used are generally rejarded as erring considerably

on the side of safety and conservatism with respect tec the calculaticn
of the occurrence 0f carcinogenic risk. The proposal proceeds on

the basis, however, that efforts to guantify risks can serve a useful
purpose in comparing risks of exgasure to & particular chemical

with other occupational risks and wizh other risxs commonly encountared
and accepted, in our society.

Coal mining could serve as a3 useful examgple of a high risx
occupation. There are about 100,300 <oal aminers in the United Stazes.
Although the incidence of black lung cdisease in 1977 is not vet
available, in 1974 it was B00/yr, and e=sach case led to a reduc-

tion in life expectancy of about .15 years. The accident rate in
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coai min;s is 150-200/yr, leading to an overall risk of one perceng
(lOHz) per year. Tnis risk is accepted -- but barely so. Society
now correctly insists that it be reduced.

Many examples can be suggested for intermediate-risk
activities where risks are judged acceptable, where the risk is
one in ten thousand per year or greater, and neither workers nor
society take any pafticular note of them. For example, & commercial
ajirline pilot in the United States, flying close to the FAA maxi-
mum "of 50 hr/month, flys 300,000 miles per vear -- for a risk, if
equal to that of his passengers -—- éf 3 x lo-ﬁyeax;' Many business-
men, consultants and ev;:-n professors, fly 100,000 miles per vear
for a risk of 10—4/year. These risks are well known from expefi—
ence and there is no conservatism in their es%imation,

Similar c¢alculations show the general acceptance of risks
that will usually oe guantitatively bigger than the risks expacted
for well controlled occupational exposure to suspect carcinogens.
Zxamples {to be amplified] here include swimming, truck driving,
the use of automcbiles. These all involve choiée, for example the
choice of living over a shop one owrs, or in which one works, and
living in the suburbs 15 miles away, which necessitates 30 miles of
motoring per workday.

The biggest cancer risk to which Americans expuse them-
selves is from cigarette smoking. This risk is so great than even

: 3 1/
those in a room 30 m occupied by one smoker can be exposed to

1/ Particular Polycyclic Organic Matter Study, by National Academv
of Sciences - National Research Council, 1972, p. 29.
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1 mg/m3 of benzo(a) pyrene ~- eguivalent to 1 cigarztte evervy

10 days, or a risk of 2.5 x 10-5. This is accepted without gues-
tion by most people; thnis suggests that lesser occupational risks
would be reasonable. :

Indeed, by refusing to declining to regulate smqking‘in
the workplace -~ to avoid criticism from its lapor constituency
among others =-- OSHA has decided that the risks of such smcocking are
acceptable,

The concept of acceptable exposure level and acceptab}e
risk also reflects the congressional realization that a perifectly
free workplace is not attainable and that safety and health stan-
dards must be ccononmically as well as technologically feasizle.

We believe that in many cases these levels would be higher than what
OSHA intends as “lowest feasible" levels, with corresvondingly dif=-
ferent economic impact and employment dislocation,

The Act requires that OSHA in promulgating standards for

toxic materials or harmful physical agents, "shall set the ztandard

which most adequately assures, to the extent feasible, . . . that

i |
o
™

no employse will suffer material impairment of health or functior

capacity {underscoring added)." § 6(b}(5), 29 U.S5.C. § 655(2)(5).

The Act further reguires that such standards "shall be basad uron

researcnh, dsmonstrations, experiments and such other informatzion

as may be appropriate” and that among “other consideracions shall

be . . . the feasibility of the standards !(emphasis suppliec)." Id.
In addition to the text of the Act, its legislative his-

tory and decisions construing the Act support the conclusion that

economic issues must be considerad in evzluating feasibilitcy of pro-

- 18 -
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posed standards. The legislative history demonstrates & serious

concern on the part of Congress to insure that economic and practical

considerations as well as technical considerations are factored

into the standard-setting preocess. Senator Javits,

author of the

key amendment which added the "feasibility™ requirement to the Act,

explained its meaning as follows:

"As a result of this amendment the
Secretary, in setting cstandards, is
expressly required to consider feasi~
bility of proposed standards. This is
an improvement over the Daniels bill,
which might be interpreted to require
absolute health and safety in all cases,
regardless of feasibility, and the
Administraticn ©ill, which contains

no criteria for standards at all.”
(Legislative History of the Occupational
Safety ana Health Act of 1970, Senate
Committee on Labor and Public ielfare,
82nd Cong., lst Sess. 197 (Comnm. DPrint
June 1971) ("Legislativa History"“).)

Similarly, Senator Saxbe expressed concer

n about the im-

pact of standards which might not consider economic factors:

"We have seen great industri
which have lost thneir abnili

izl nations
Ly
By that I do not mean td indi
on
I

te, in
connection with this bill, we have
to have a dangerous oper=t'
operation to compate. But

in the competitive world of D

o comrete.

Know tnat

£
a
t
2¢ an unsafe
(o]
:siness todav,

we should not attach to safetv unnscessary

or harassing measures that would

?
limit production in areas thax are not
necessarily going to increas2 safstiy.
*x ¥ &
- + . About 12 vears ago [the EZng h

lis
Government] adopted 2 number oI safety
bills that wars very idealistic in their
concept, but so restraining to the placea

in =2ffect,

of work and so restraining cn the assign-
ment of smployees that they sarved not to
make the plant safer and to increase gro-

duction, but rather to make the business
competitive, and, as a result, [England]

less
lest

business to German manufacturers preducing

the same item,
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i

This is something that we must be objective

about, "We want idezl and safe working condi-~

tions. At the same tine, we must have oOne

eye on this anpd the other eye on permitting

the manufacturer to e competitive, not at the

expense of the workmen, but rather in a coopera-

tive effcrt." (Legislative History a2t 321-327; ,
see also Legislative History at 147-148, 464,

471-472.)

The courts of appeals have accordingly concluded that
economic factors are an appropriate consideration in setting
standards for toxic substances which are "feasible." In Industrial

Union Department, AFL-CIO v. Hodgscn, 499 F.2d 467 (D.C., Cir. 1974,

Judge McGowan, in reviewing tne OSHA standard for exposure to
asbestos dust, concluded that the factors entering into the
Secretary's conclusion could properly include problems of economic

fie€ this cenclusion as

s

feasibility." 489 F.2¢ at 477. He ampl
follows: .

“There can b2 no guestion that OSBA re-
presents a decision to reguire =aL=guards
for the health of emplovees even if =such
measures substant1a1ly increase production
costs. This is not, however, the same thing
as saying that Congress intenpded 0o resguire
immediate inmplemenzation of all protective
measures tachnologically achievshle without
regard for their eccnomic impact. To the
contrarv, it would voﬂourb wizh comnmon usage
£0 say that 2 stand :é .at i3 vronititively
expensive is not 'Z L4989 FL2d at
477. (Footnota oml anderscoring added.)

In AFL~-CIQO w. Brennan, 330 F.23d 103 (3d Cir. 1975), Judge

Gikbens, in reviewing an G5HA safety standerd for mechanicel power
presses, also ruled that the Secrestarv "may in the weighing process
consider the sconomic conseduences of his quasi-legislative standard-
setting.” 530 F.2d4 at 123.

While the courts in the above-cited cases were not faced
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with the precise questien whether ithe Secretary was raquired to
consider sconomic feasibility; the Secretary having in fact done
so, the unmistakable language of the Act makes clear that the duty:
is mandatory, not permissive, and this i1s clearly reflected in the
court decisions. As the Court of Appeals wrote in the IUD (asbes-
tos) case, "Congress does not appear to have intanded to protect
employees by putting their employers cut of business -~ either by
requiring protective devices unavailable under existing technology
or by making financial viability genérally impossibla." 4938 F.24
at 478. Among other things, these authorities indicate that OSHA
should not ban the use of any substance, which would generally be
the resuit of a "no exgosure" requiremené.

In addition, while OSHA itself has reflacted "feasibilicy”
requirements in a number of prior rulemakings, the Zeview Commission
in interpreting CSHA's noise standard to "effectuate the Congressional
purposes underlving the Act," concluded that economics is indeed an
integral part of feasibilitw, stating:

"{Wle conciuce that the standard shoulé be

interpresed t0 reguire thoess engineering and

administra *lfe conzrols which are nccnorz—

cally, as w2ll as technically Zzasible. Coa-

trols mav be ecoromically feasible even though

thev are expensive and increase production
costs. Buc will not be required with-

"y

4

ont recard %o the costs which must be incurced
and the bernefits they will acnieve. 1In deisr-
mining whaihar controls are economically fea-
gible, a3ll zhe vralevent cost end benefic fac-
tors must Se weighed." Secretarv v. Continental
Can Co., OSHRC Dockeb No. 3973 35 g_ (Decided
August 24, 1976) (citations omitted)

The courts have proved to ve of the same view. In Turner

Co. v. Secratary of Labor, 541 F.Qd B2, 83 (1977), the Court of

Appeals for the Sewventh Circuit held that "feasible" included both
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economic and technological aspects and thus meant “"practicaple",
a construction "in accord with the ciear intent of Congress and
the purpose of the Occupational Safety and Health &ct".

D. Different approach to animal data.

The OSHA proposal is relatively indiscriminate in attri-
buting significance to mammalian test data irrespective of the size of
dosage used, the overwhelming of normal detoxification mechanisas,
and other experimental test conditions that are unrealistic for
occupational purposes. Two biological circumstances dramatize the
need for careful appraisal of animal data., Estrogens and androgens
are carcinogenic to experimental species, and for estrogens, the
occurrence of disease in humans has been documented. Yet estrégenic
hormones are ever vresent at subthresiwld or no-effect levels in the
entire earth's population and are essential to life. Similarly,
metals such as chromium, nickel, cobalt, selenium, and perhaps even
arsenic are essential to man in small amounts but carcinogenic in
excessive amounts. The following proposal would substantially
differentiate among test results depending upon.such criteria.

while the following proposal would regquire positive re-
sults in two different mammaiian species in well designed and con-
ducted experiments to warrant regulation as a carcinogen, it would
not preclude OSHA from instituting a normal Section 6(b) rulemaking
DN a s$pecilic substance on the basis of a single such experinant
where, in light of the best information available at the time, regu-
lation for carcinogenic hazards might be appropriate.

E. The role of short-term tests.

0OSHA's proposal would attribute some potentially signi-

- 22 -
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ficant regulatory congequence to the results of so-called short-
term tests. The propcsal is remarkably unspecific as to what is
intended here; unanswered gquestions include how many tests are
raquired, what rasults in various tests would be sufficient for '
regulatory purposes, what kinds of tests would be sufficient, and
so fortn. In contrast, the following proposal reflects the general
state of the art, which is to the effect that short-tarm tests are
currently so much more unreliable as predictors of human responses
as not to be sufficient to warrant regulatory action other than to
serve as guides for requiring conventional bicassay, biochemical,
or metabolic testing. The proposal finds support in the “General
Criteria for Assessing the Evidence of Carcinogenicity of Chemical
Substances" prepared by the Subcommittee on Environmzntal Carcinogenesis
of the National Cancer Advisory Board and published in $8 Journal
of the National Cancer Institute 463 (February 1977):

"At present, none of the short—term tests

can be used to establish whethe:r a compound

will or will not be carcinogenic in humans or

exper imental animals. Positive results omcained

in these systems suggest evtensive testing of

the agent in long-term animal bioassavs, carti-

cularly if there are other reasons £ar rtescting.

Negative results in a short-term test, howszver,

do not establish the safety of the =agent,

"This Subcommittee is enthusiastic about the

possible future use of in vitro tests as cart

of a screening system £or potantial czrcincgans

and believes that their further develoomenz and

validation deserve high priority.”

Wnile the following proposal would not oreciude subse-
gquent attribution of regulatory significance to short-tarm tesis,

depending upon advances in scientific learning, the proposal would

presently limit their use to serving as guides for further testing.

- 23 -
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Recognition of the value of epidemiclogical data.

The following proposal would atcribute more significance
to available epidemiological data than would the OSHA proposal
which would esven subordinate such data to positive results in an
experimental piocassay. Since human data is free from the diff.iw
culties of extrapolating from animals, it seems cuite arbitrary
and otherwise unscientific not to use it whenever it is available.

Human data could play a significant rele in sevaral aspects
of the following propgosal. First, such data could suffice to classicty
a substance as a known human carcinogen. Second, where appropriate,
such data, with exposure level data, could indicate poctency.

‘On the other hand, such data could in some cases preclude carcino-
genic classifications that might otherwise seem indicated on the
basis of positive animal data. More generally, such data would

be relevant in any risk assassment.

There is ample evidence to attribute significance to epi-
demiological data, whenever such data is availzble. For example,
aflatoxin is a potent carcincgen in various mammalian species, but
there is ample epidemiological evidence that, where nutrition is
good, the matarial does not produce harmiul effects in man, despitsa
widespread exposure t¢c it in peanuts, corn, maize and sorghum.

Indeed, the FDA has recently scecified acceptable food levels for
aflatoxin of 1 part per billion, a level that has prcduced cancer

in some animals. Similarly, there are micro nutrients such as selgnium
that in low doses produce no harmful effects on man, indeed are
necessary to life, and yet that produce well defined toxic effects

in animals including carcinogenicity. And calcium fed to bulls at
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only 3.5 to 5.8 times the National Resesarch Council's recommended
daily allowance for humans has produced “umor incidence of 30
1/ '

percent.

G. Regulatorv priorities.

The OSHA proposal contemplates what appears to oe a hap-
hazard approach to regulatory priorities, depending upon the happen-
stance of the timing of recaipt of information not presently available,
and suggesting for processing of the large number of materials on
the NIOSH subfile of "suspect carcinogens" approcaches such as alpha-
cetical crder. The following proposal reflacts the view that OSHA
should regulate first theose materials that are known %2¢ ba numan car-
cinogens or highly potent animal carcinoéens. Materials in this
category are surely a much more manageable number fer regulatory
and compliance purgoses than the "universe" described by the NIDSH .
subfile, and are very likely to account for the great majority of
the actual occugational hazacds Eeing enceuntared in domestic
workplaces, This aporoach would enable greater H=neiits Lo -¢
achievéd, and greatesr acceptance by those beiné regulated

of its manifest reasonablenass. Such acceptance is highlyv desirzple

1<

in a democratic scciety.

B. Categorization of substances not found in domestic
workplaces. .

Unlike the OSHA proovosal, the following one woula nrox

call for formal cat

(0
ot

gorization, by publication in the Feder=

\

1/ Dr. H. F. Kraybill, Scientific Coordinator for Environmental
Cancer, NCI, "Some Concepts and Remarks on Presumptive Negative
Chemicals, Biological Intermediates, Endogenous Chemicals, Nutrisnts",
paper delivered Feoruary 2, 1977, at the NCI Clearinghouse.

- 25 -
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Regisker, ¢f a material that might be, within QSHA'S scheme, a

Category I, II, or IIT material put which is not present in United

States workplaces. This aspect ¢f the OSHA proposal appears to

have virtually no ascertainable benefits. The basket category con-
emplated here, that is, chemicals that possibly could be regaried )

as within 08#A Categories I, II, or III, is so 2road as to HDe virtually

meaningless; all that ane could readily conclude from assignment

to such a category would be that the substance is not found in United

States workplaces. While there would be no objection to OSHA's merely

communicating with EPA so as to bhe alerted if anvone should pro-

pose to import or manufacturs within this country a material as

to which there was some, unevaluated, inﬁormation of potential

carcinogenicity, it would be reasonable to rely upon EPA's pre-

market notification scrutiny to provide appropriate warning of

such a potential development.
’
I. Avoidance of controversy, uncertainties. and miscares
concerning substitutes.

Unlike the OSEA proposal, the following provosal would
not call for 0OSHA to decide whether substitutes are available for

a chemical (in one or more uses or procaesces) being re

9]

ulated as

a carcinogen, and would not call for a zero-exposure limit (gensrally,

a ban ¢of the substance) where substitutes are thouant to be avallabls.
First, the banning of any substance is beveond QHEA'S

legal authority. As noted sbovs, standards must be ({zasi

Congress did not intend CSHEA to protect workers by adding them o

the unemployment rcolls. The 0SHA Act, with its feasible-standari

authorization, stands in sharp contrast with the Toxic Substances
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Control Act, which does specifically authorize EPA to ban manufac-

ture or usa of a substance where certain conditicns ars met.

5
r

effort to read the authority to ban a substance into the general
language of the OSHA Act would raise serious guestions as to the
constitutionality of such an expansive delegation of legislative
authority. But even as a policy matter, OSHA shouid not con-
cern itself with substitutes.

One policy objection to the OSHA proposal on substitutes

-

is that it is largely unnecessary where 5o0od substitutes are -- or
subsequently become -- available. Industry experience demonstrates
that materials discovered to be carcincgenic have generally been
replaced, over time, by other materials.‘ The incentives to make
such shifts include healtn factors, as well as avoidance of the
expenses of complyving with carcinogen rzgulation.

It should be noted hare tnat th2 six [onths Lhat the
OSHA proposal contemplates ag the maximum rulemaking period will

generally not provide adequate «2ime for OSHA ko determine whether

-

substitutes are presently availabls., 3Su3zstitution can bDe a vary

1
v
O
b}
W
i
'
¢!
1
[

complex question for a given use cf ; where as is common
the uses are guite varied, the difficuliias of deciding atout sub-
stitutes becomes much gyreater. In addition, the culemaking could

not anticipate subsequeht develccmenr of substicutzs, and thus

could never do a cemplete job. DMNeither could e rulamaking anticipate
future new uses for the chemical, which could be cuite beneficial --
but impossible because it had been banned.

Another objection is that OSHA might., under the pressure

of the six months limics and other pressursz, 2rr in deciding that
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adequate sﬁbstitu;es are available. It is all well and good for
scmeone to say ban a material or use a substitute. Unfortunately,
those who glibly make such statements are often unavare of.what is
entailed in finding sulitable substitutres. Compositions must gen-
erally be tested for stabilityv and functionalitv. Processing équip-
ment, shipping containers and users' processes must also be evaluated.
In addition, before anv substitution is made, extensive testing is
necessary to insure that the substitute is safer than the original
product. Such testing would generally include, for example, an
evaluation of carcinogenic potential and other toxic potentialities,
and such physical/chemical properties as reactivity and flammability.
All this takes time, ranging from months t¢ years. ‘Thus, while it
may be 2asy to say substitute, it may be difficult to accomplish.

The consequences of such erctors could be wvery substantial, for con-
sumers and emplovees as well as eamployers.

Further, very substantial controversy would generally
attend OSHA's rulemakings if substitutes were at issue, unnecessar:ilv
taxing the limited personnel rescurces which OSHA hopes to utilize
better by the current proposal.

J. Decreased resort to emercencv temcorarv standards.

The OSHA prososal would require, in every case of a

Category I classification wirthin i schexe, autcmatic invocation

ot
o

'

v that 1s authorized by

of the Emergency Tsapporary Standarcd

8
]

a

ia

=}

')
v
0

=
Section 6(c) of the Act. The following 2lternates proposal would be

more selective, for saveral reasons. Firs

(T
~

the ETS route is author-
ized only when there reaily is a "grave hazard." This term has a

connotation of immediacy of injury that generally is not presented

- AP00048675



-~

by 1QW*leVél exposurz to a suzpect or potentizl carcinogen; it is
the possible immediacy of the injury thét warrants the extraordinary
step of bypassing the normal rulemaking process. '

This is not to say that serious consequences including
death could not rasult in the long term. This, however, is true of
most industrial hazards. It is true of many in the short term; for
example, sulfuric acid can have dire results, depending on the degree
of contact. We think it clear, however, that the ETS approach was
authorized by Congress ounly when lmumediate action was needed tu
avert serious short-term injury hazards. The ETS approach thus is
generally not warranted where a suspect or potential carcinogen is
invelved,

As a policy matter, the ETS approach seems undeslirzable
whenever complex factual issuas are involved, and must be resolved
in a permanent rulemaking to be instituted and compiaeked within only
six monkths from the promulgation of an 2TS. This is particularly
so when controversy may te expected, as would generally be ihe case

considering zn

19

S H

ot

s

r

(r
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supported by CSHA's prior uses of the TS approach to substances
being regulated only decause of carcincgenic potential.

X. Provi
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or 2xclusion of mixXxtures.

The O3da proposal is silent on exclusion of mixtures con-
taining vary low Toncentrations of the material being regulated.
Given the recentlv greatly increased sensitivity of analytical

methods, with parts per billion and even per trillion not uncommon,

I[)

the failure =0 creovide for 2xclusicns of mixtures has dgreat potential

AP00048676




for eccnomic disruption, adverse environmental impact, and emplov-
ment dislocation. On the othec hand, there will often be nc dis-
cernible health benefit from the application of a costly (or prohibi-
tive) regulation to a mixture containing very low concentrations of
the substance being regulated. Examples can readily be produced, fo}
example, of maximum airborne concentrations emanating f£from ccmmer-
clally very important mixtures in the parts per billion, examples
drawn from CSHA's own regulatory experience (e.g., the "14 carcino-

gens"” rulemaking) and octherwise.

L. Expert performance of categorization function.

Unlike the OSHA proposal, the following proposal weuld
rely umen a scientific body zeparate from fazderal regulatory au-
thorities to make the essential scientifi¢ judcment or decision
as to the appropriate categorization of a particular chemical sub-
stance with respect to carcinogenic potential. There are a number
of reasons for separating these functions. One 1is simply efficisncy
and consistency throughout the regulatory agenciss, all of which,
ic is proposed, should accept the results of classifications made
by the proposed Classification Panel. Another fs to separate the
scientific process of classification from the variety of political
and other pressures ko which regulatory agencies ars subjected, in-
cluding perceived needs to respond to the expressad wishes of their
historical constituencies. & further reason would be to improve
tne expertise of those making the categorizations. There is no
abundance or surplus of goed scizantific talent in this area; it
seems reasonable to expect that the federal government would on the

average enlist the services of better qualified individuals if it

-~ 30 =-

~ AP0004867



needed to provide only a single c¢lassification panel, rather than

such a panel or similar authority for each ¢f a variety ¢f regula-

tory agencies. The activities and decisions of the Panel would bhe :
governed by the Administrative Procedure act.

1II. Tentative Nature of Endorsement of Categorical Approach.

A, Regulation cof individual chemicals.

0SHA should expedite its formulation of occupational
health standards for individual chemicals known or suspected to be
carcinogens. In doing So, OSHA should develop regulatory priorities
based on such matters as the strength of the evidence implicating
the chemical as a carcinogen, the carcinogenic pot2ncy of a chemi-
cal, the nuuber of employees exposed, thevextent of exposure, and
the likelihood of a carcinogenic event.

OSHA could readily expadite individual rulemakings for
chemicals with known or suspected carcinogenic potential by applyving
accepted principles of risk assessment and nazard svaluation in
conjunction with expanded manpower resources. These modifications

could be readily implemented without a simplisti

nrealistic cate-
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gorization scheme and simultaneously s
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ncerns exsressed ov
OSHA in the preamble to the vroovosed generic standard: specifically,
1. OSHEA's problem of relitizating certain issues in each

and every rulemaking could o2 eliminate

an

g
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com te ris< assess-

e
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W

nent which would rvesolwve such guestions in a practical maraner and
establish priorities for regulation.

2. The taxing of witnesses through repetitive public
hearings would be relieved by complete risk assessment prior to

rulemaking, and/or by adoption of general principles, such as the
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use of mammalian test data, ko be followed except where counter-
vailing evidence was presented to the Classification Panel or duriag
an OSHA rulemaking.

3. Continuity of approach in regulating carcinogené would
be achieved by basing proposed ragulations on the results ¢f sub-
stance-by~-substance hazard evaluations. These evaluations would
review such factors as chemical and physical properties, conditions
of use in the workplace, extent of production, nature of the pro-
cesses, etc.

4. COSHA should petition Congress for additional manpower
resources to effectively regulaté materials with carcinogenic
potential. Additional manpower would be far less costly £o the
nation than woﬁld 08HA's preoposed categerization and model standard
scheme, which would often impose enormous cost increments not
related to incremental enhancement of health.

5. O0SHA can avoid futile rulemaking by proposing regula-
tions based on valid risk analysis and hazard evaluation, rather
than utilizing a non-specific generic approach.

B. Heed for flexibility and excercise of judyment in
each case; doubts as to regulatorv efficiencv.

The following proposal does not proceed on the basis of
agreement with 0SHA's assertions of a compelling need o simplifw
science and facts by categorization. Accordingly, the following
proposal is onlv a conditional endorsement of a categorical apgrcach,
an endorsement that <depends in material respects upon greatasr flewi=~
bility and potential for individual consideration of particular
chemical substances than would be afforded by the general approach

of the CSHA proposal.
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Similarly, the following proposal does not proceed on
the basis of agreement with OSHA's assertion that its proposal
would result in significant savings of time and effort in carrying
out its regulatory mandate. Such efficiencies are asserted to te
principal reasons for OSEA's categorical approach. It is, however,
quite questionable whether these efficiencies will indeed be
achieved, when the total regulatory process, which includes en-
forcoment proceedings and judicial review or the copportunity for
judicial review thereof, are considered. -Initially, it may be ven-
tured that even if the pending OSHA proposal is adopted, subsequent
rulemaking proceedings on individual chemicals will surely be contro-
versial, on matters such as whether a chemical has been corractly
categcrized and whether OSHA has accurately or validly ascertained
feasible exposure limits, a matter which can vary Guite significantly
with‘different uses of the same chemical.

It also seems reasonable to anticipate that such future
rulemakings will not oce entirely self-znforcing, and tha%t individual
enforcament proczedings through citations and adjudications pefore
the Review Commission will e necessary. In such Review lommission
proceaedings, the economic feasibility of standards would Ze at
issve. Moreover, in judicial review procesdings, aggrievasd employer
would pe entitled to judicial considerazion not only ¢f the standards
for individual chemicels bdut also of the cetegorical stanfacd thac
OSHA now propvoses. Since in many c¢ases several vears would have
elapsed between 0SHA's adoption o0f the present proposed cziegorical
standard, "freezing" the science and shutting off consideration of

information developed in the future, and such an enforcemant pro-
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ceeding arising under a particular rulemaxing vromulgated in

o]
-
5
3
[
]
1

menting the categ&rical approach, Lt seems ra2asonadble to anticigate
that there would be litigation not only before the Review Commission
but also the courts as to the propriety of the issues that OSHA now
seeks to put at rest by a categorical rulemaking z2pproachn. In brief,
ne supposed efficiencies may well prove to oe illusory; CSEA's
efforts to shortcut debate may be counterproductive. By providing
more flexibility to consider (and attribute significance to) all evi-
dence avallable at the time of a rulemaking on any given substance,
the following proposal may be nmore efficient Crom an overall regu-
latory standpoint than would the OSHA propesal, which seems to
assume that the process terminates with promulgatiOn of a standard

in the Federal Register.

IV. Appropriate Timing and Scopre of Assessment of Economic and
Environmental Impacks.

The following proposal does nobt itself deal wizth issues
as to the timing or scope of assessment of economic and environ-
mental impacts of implemantation. Because of the comparative
flexibility of the following proposal, it should be apuropricte
to assess those impacts in the regulation of individual chenical
substances; indeed, the following proposal contemplates that the
results of such impact analyses would slay a mzjor role in shaping

the regulation, particularly the permissible ex
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clear that tc the maximum extent currently cesszible

and environmental impact o

N

implementation ¢f that proposal 3nould

nave been assessed before the OSHA proposal had proceeded to the
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current regulatory phase. Such impacts are likely to be enormous
if indeed not catastrophic¢, and much further study than has been
essayed so farAis clearly warranted to inform decision-making at
CSHA before any further movement is made toward implementation of
the pending proposal.

Morover, OSHA's proposal to assess economic and envircon-
mental impacts only after it has adopted a rigid framework --
rigid both as to substance and procedure -- and only in the context
of individual-substance rulemakings implemencting its categorical
approach, would make such assessments futile exercises. Why assess
impacts, when no regulatory chcice remains? The point here is
oavious; 0SHA's pending proposal renders nugatory any assessment
of economic or environmental impact.

V. Laboratories.

In general, regulations appropriate for the industrial
workplace are not appropriate for laporatories, whether quality-
control, pure research, or some admixture of beth. 2robably a single
work-practices oriented regulation ror laboratdries would be suffi-

cilent; there clearly should oe separate requlations for laboratories.

- AP00048682



 CLASSIFICATICH PANEL

Determinatien ¢f carcinogenicity is a scientific, not a
regulatory guestion. This determination should be made:
1. Outside of regulatorv authorities such as QSHA.

2. Based on the critical, scientific evaluation c¢f
all available data.

3. By a panel of appropriately gualified and experienced

scientists.,

A Classification Panel would be established by Lxecutive
Order issued pursuant to the Reorganization Act of 1977, 5 U.S.C.

§ 901 et seg. The Panel's determination of carcinogenicity classi-
fication would be administratively final (subject to appropriate
judicial review.) O0SHA and other regulatcry agencies would taen
proceed to assess occupational nealth hazard, etc., and define
necessary controls or priorities for regulation baseé on the
Panel's determination and the agency's aazard agsescment.

The Panel would consist of nmine members, rapresenting a
cross-section of expertise in toxicology, pharmacokinetics, cancer
research and therapy, epidemiology, occupational medicine, etc.
Candidates would be proposed on the basis of scientific expertise and
professional qualifications by relevant professional groups such as:

National Cancer Institute

The Society cf Toxicology

American Acadeny cf Occupational Medicine

American Academy of Veterinary Pathologists

American Occupational Medical Association

American Cancer Society

American Acadeny of Industrial Hygiene

- 30 =
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Panelists would be seiected from the candidate list by
the National Academy of Science. They would serve with staggered
appointments for terms from two to four years. The Panel would
have a staff; the Panel and staff would be housed within the
National Cancer Institute.

The Panel could revise the Classification Categories
and criteria from time to time, upon public notice and opportunity

to be heard.
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Categorizaticn

The Classification Panel shall assign a chemical substance
to one of the fallowing categories. Such assignment shall ‘be accom-
plished as soonvas possible following recsipt of information, by
petition or otherwise, that the Panel judges warrants consideration
of making an initial categorization or of changing an existing
cakegeorization.

In deciding the order in which to categorize various chemi-
¢cal substances, including those listed in the WIOSH subfile of sus-
pect carcinogens, the Panel shall give priority to ones alleged
or appearing to be known human carcinpgens or highly potent confirmed
animal carcinogéns, and shall consider the total available literature
and industrial nistory for the substance.

' The Panel shall use the c¢riteria listed below in cate-
gorizing chemical substances. The Panel may from time to time revise
the categorization scheme or revise the criteria, in light of scien-
tific advancements, additional information, or experience with the
categorization scheme, provided that reasonrable notice of intended
changes and an opportunity to comment are z2fforded to the public.

CATEGORY I. Known Human Carcinogen.

A. Potent carcinogens.

B. Intermediate carcincgens.

C. Weak carcinogens.

Criteria: A substance snhall be classified as a known human
carcinogen on the basis of valid epidemiclogical data. Such data
should be evaluated in light of:

l. The magnitude of the assocliation between
exposure and excessive age-standardized

~ 38 ~
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risk {(as measured bv relative risk
analysis or Standard Mortality Rate)
and the statistical confidence limits.

2. The size of a studv population and the :
number of cases of cancer.

3. The specificity of the type and site of
cancer.

4. Confirmation, or lack of confirmation,
by other independent studies.

S. The suitability of the control group used
for the confirmation of excessive risk, par-
ticularly the extent to which exposed and
control Jroups are similar in respects
other than exposure to the suspect agent,
e.g., ethnic, socio-economic, dietary,
exposure to other chemicals, use of
tobacco.

6. Whether there is evidence of a dose-exposure
relationship.

7. Whether the observed carcinogenic effect
. is likely to be direct or indirect, g.3.,
explicable in terms of a bioleogical mechan-
ism which is irrelevant to the occupational
exposure.

Potency shall be determined con the basis of (1) epidexio-
logical data where exposure data are available or where expesure ipn-
tensities can reasonably be estimated, (2) mammalian bicassay datz
where dose-response data are available, or (3) by both kinds of
evidence when both are available.

Where epidemiclocical evidence shows that exposure undar
in-use conditions has increased the ag=s-stardardized risk of develop-
ment of any form of cancer oy a factor of 10-fold or more, the agent
shall be regarded as a potent carcinogen. Examples here include

heavy cigaratte smokers, occupational exposure a few decades ago to

bezta-naphthylamine and te nickel plating operations.
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where such an increase 1s by a factor greater than 2-fold
but less than 1l0-fold, the agent shall be regarded as an inter-~
mediate potency carcinogen. Examples here include chrome worker
exposures.

Where such an increase is by a facktor of 2-fold or less,
the agent shall be regarded as a weak carcinogen. Examples here in-
clude exposure to coke oven emissions.

in evaluating mammalian test data for relative potency,
the guides set forth in Category II belew for assessing the potency
of confirmed animal oncogens shall be used.

CATEGORY II. Confirmed Animal Oncogens.

Criterjia: Well documented results of adequate mammalian

bicassays in at least two different species showing a statistically

significant increase in tumors in test animals over that occurring

in negative controls, where an appropriate route of administration.
was used and where the doses were not excessive, shall be sufficient,
in the absence of countervailing information, to warrant classifica-
tion as a confirmed animal oncogen.

A. A number of the terms used in thfs general critarion
are more fully stated below, The general criterion does not differ-
entiate petween malignani: and benign tumors observed in bioassays,
hence the term "oncogen". This does not signify that they are the
same, but rather reflects present uncertainty on this matter and zru-
dence in protecting employees. The general criterion also accepts,
as prudential, use of mammalian test results as guides to carcino-
genic risks to man. This is accepted despite very substantial

scientific complexities and uncertainties about extrapolating from
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animals to man; in exceptional cases those uncertainties may be s0
formidable as to preclude such exztrapolation.

B. Excessive doses. The criterion accepts as valid the

judgment of the American Conference of Governmental Industrial
Hygienists that no substance is to be considered an occupational
carcinogen of any practical significance on the basis of having
reacted concogenically by the fellewing routes above the follocwing

doses.

3
1. Dosage exceeds via the respiratory route, 1,000 mg,/m
3
for the mouse and hamster or 2,000 mg/m for the rat.

2. Dosage exceeds, by the Jdermal route, 1,500 mc/kg for
the mouse and hamster or 3,000 mg/kg for the rat.

3. Dosage exceeds, by the gjastrointestinal route, 500
ng/kg/d for a lifetime, equivalent to about 10 g. T.D. for the rouse
and hamster, and 100 g. T.D. for the rat.

4

C. Appropriate routes of administration. Appropriace

routes of administration are respiratory, skin agplication, and

gastrointestinal.
D. Adeguacy of biosassay for evaluating oncodenic totentizl.,
L/
The following factors, among others, shall be considered

in assessing the adequacy of the protocols, cornduct, z2nd results oF
a biloassay:

~— the experimental design and its conformity
to accepted prctocols

-- the appropriaten=ess of the method of exposure

1/ Many of these factors are discussed in “Guidelines for Carcinocen.
Bicassay in Small Rodents", HCI Carcinogenesis Tecnnical Repock

Se{ies No. I, Pepbruary, 1376, by James M. Sontay, MNorbert P. Page,

and Umperto Saffiocti.
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-- the appropriateness of the route of exposure

-- the appropriateness of the animal species and
strain used

-- whether test populations were randomized
-~ size of each dosage group
-~ adequacy of concurrent controls

-- character and tvpe of animal housing; type of
pedding if any; numper of animals per cage

-- non~tumor responses to test agents; influ-
ence on tumor yield

-- duration of exposure

-~ schedule of intercurrent sacrifice

-~ experiment termination date

~-— metabpolic and gharmacokinetic data, if available
-- number, tvpa and site of tumors

-=- number of animais deveioéing tumors

-= temporal pattern of tumor appearance

-=- the guality of the pathology

-- method of statistical analysis and statistical
significance of positive results

—— dose response relationships
-- adequacy of raporting of the bioassay

£. Relative potencv. The concept of the relationship

between the magnitude of the dose resulting in tumors in ex
mental anixals and the gotential risk to man from industri
stances, as advanced by the ACGIH in their "TLVs, Threshold Linmit
Values,” ls reasonable and sensible. The additional rslationship

of latency peried (time from first contact to the appearance of

tumors) is also applied in the definitions of industrial subs:tances

-~ 42 -
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of high, inte:meéiate, or low porency as the result of experi-
mental mammalian studies. aAccordingly, agents for which adequate
bivcassay results of statistically significant tumor occurrencs arei
available shall be categorized by gpotency in light of the foflowing
guidelines for piocassays of the hamster, mouse, or rat.

1. Respiratorv route exposure.

A. Potent.

{1) Inhalatign exposure 6§ to 7 hours per day., five days
' 3

-

fetime, to dosages below 1 mg/a

o
v

per week, for a major portion of a
with an =2xcess of Lumors -appearing 2%t 2ny time during the study:

{2) 1Inhalation exposure 6 to 7 hours per day, five days
per week, for a major portion of a lifetime, to any non-axcessive
dosage with tumers apgearing in 12 nonths or less; or

{3) Exposure to 3 singie intratracheally administeced
dose not exceeding 1 mg of particulate, or liguid, per 100 ml or
less ;E animal minute respiratory volune;

B. Intermediata. mokancv.,

{1y Inhalation exposure & to 7 hours ger day, five days
per week, for a2 major portien o0fF a lifetime, with docages detween
3
1 and 10 mg/m with an excess of tumsrs apgearing at any time during

the study:

{2) Intalaticn exposure 65 to 7 hours per

L

v, five

[oN
m

ays
per week, for a major vortion of 3 lifetime, to any non-excessive
dosage with tumors Iirst acpearing in 12 to 18 menths, or

(3) Exposurs to & single intratracheally administered
dose from ) mg to 10 mg of particulate, or liquid, ger 100 ml or

less o0f animal minute volume.
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C. Xeak.

(1) Inhalation axposure to 6 to 7 hours per day. five cavs
per wéek, for a major portion of a lifetife, with dosages greater
than 10 mg/m3, but non-excessive, with an excess of tumors agpearin
at any time during the study;

{2} 1Inhalation exposure € to 7 hours per day, five days
pr week, for a major portion of a lifetime, with any non-excessivsa
dosage with tumors agpearing after 18 months; or

{3) Exposure to intratracheally administered (non-excessive)
dosages totaling more than 10 mg of particulate or liquid per 100
ml or more of animal minute respiratory vcolume.

2. Skir application exposure,

A, Potent. Exposure by repeated skin application with
tumors appearing in 6 wonths or less.

B. Intermediate potencv. Exposure by repeated skin apcli-

cation with cumors appearing within 6 to 18 months.
C. Weak. =Exposure by repeated skin application with

tumors agpearing after 18 months.

3. Casgtrointastinz)l exoposure.

A, Potent.

(1) Ex

e

osure py repeated peroral dosing at a dosage less
than 1 mg/kg/déy, with 2an excess cf tumors appearing at any time
during the study; or

{2

44}

X

MY

csuy

~
"~
1

oy rzpeated peroral dosing of any non-excessive

dosage with tumors apg:e

aring in 12 nonths or less.

B. Intermediate potency.

(1) Exposure by repeated percral dosing at dosage between

- 44 -
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1 and 54 mg/kg/déy, with an axcess of tumors apcearing at any tine
duriné the study; or

(2) Exposure by repeated peroral dosing at any non-~excegsive
dosage with tumors appearing in 12 to 18 months.

C. weak.

{1) Exposure by repeated peroral dosing at a dosage greater
than 50 mg/kg/day, but non-excessive, with an excess of tumors
appearing at any time during the study; or

[2) Exposure by repeated peroral dosing at any non-excessive
dosage with tumors appearing after 18 montns.

CATEGORY III. Possible Animal Oncogens.

Criteria:

A. Mammalian bicassays that do not satisfy Category II
reguirements but that do show statistically sigrnificant increases in
tunors.

CATEGORY IV. "(Cleared" List.

A, Criteria. Completion of adeqguate nmammalian testing or

ecidemioclogical studies with no statistically significant evi

[N

ence
of carcinegenicity in the parvicular testing or study results.

It is not contemplated that where mors than c¢ne valid bio-
assay report i@ available and some reporis are negatives and others
onsirivae a zsubstance would be placed in this catzgorv. The con-
traviety of the reports would, nowever, be considered -y OSHA in
25sess3ing risks.

In some cases, however, epidemiological studies showing
no increased incidence of cancers could warrant categerization
here, despite positive bicassay reports, for examdle wéere supstantial

metabolic differences were shown.
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RECATEGORY ZATION

It is recognized that Some, pernaps most, chemical sub-
stances will be categorized on the basis cf less than definitive
data, and that subsegquent scientific advancements as well as addi-
tional data may suggest that a prior categorization was erroneous
and should be reconsidered. Accordingly, any interested party may
petition for reclassification of a chemical on the basis of signifi-
cant data or scientific learning that were not ccnsidered at the time
of the prior classification. Depending on the information and its
assessment during the categorization process, a substance could be
reclassified to a higher or a lower category. Where such reclassi-
fication results, OSHA shall promptly consider modification of its
standards. -

OSHA Requlatory Response to Classification

A. Category I classification.

1. Emergency temporary standard. Upcn classification of a

substance as a known human carcinogen, OSHA shall as soon as possibl
decide, in each case, whether actual emploves exposures constitute a
"grave danger" within the purview of Section 6{c) of the Act and whe-
ther ﬁn Emergency Temporary Standard 1s necessary to protect employees
from such danger. Such determination shall consider (a) the evidence
of potential carcinogenic risks (e.g., carcinogenic potency as indi~
cated by the epidemiological data; animal experimental factors, whers
avallable, suchh as dose-~response reirationships, metabolism, duration
and amount of exposure, route of expcsure) and (b) evaluation of
actual hazards (e.g., pnysical and chemical properties, degree of

occupational exposure, likelihood of a carcinogenic event).
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Upon camgletion of such a determination, OSHA shall
immed iately commencs development of an ETS 1if the criteria specified
in Section 6(c) for such issuance have been satisfied. In develoring
an ETS (as well as in develcping a permanent standard), OSBHA shall
perform aralyses of risks, hazards, ¢os8ts and benefits in accordance
with Subpart C below.

(a) Where an ET5 is to be issued and where there are available
dose-response data in one or more appreopriate mammalian species or
other appropriate information sulficient tou guantify risks co em-
ployees, OSHA shall, in light of suclh information, specify permissibple
exposure levels that reflect an acceptable level of risk, In decicing
upon such a level, OSHA shall perform analyses of risks, hazards,
benefits and costs in accordance with Subpart C below, t0o the exten:
such analyses can be very promptly performed. Where the available
epideniological datae are sufficient to help evaluate dose-rzsponse
and potency issues, such data shall be considered in establishing
permissible exposure levels. These exposure leavels shall b2 achieved
by means of engineering controls, to the extent technicallwv and
economically feasible, augmented by administrative controls and

personal protective equipmen

(23

25 necessary. OSHA shall requira
that this expé?ure levael be achizvad as soon as feasiblie, and
may require as an interim measure that exposure levels be rsduced
immediately through e rzadily available practical combinaticn of
engineering and administrative controls and personal proczective
egquipment.

The permissible exposure levels may vary from chemical %o

chemical, depending upon the analyszes of risks, hazards, co

n

s and
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venefits.

(b) Where an ETS is te be issued znd sufficient data are
not available to duantify risks to employees, OSHA shall advise the
Interagency Testing Committee established pursuant to the Toxic ;
Substances Control Act ¢f the desirability of requiring testing under
that Act. The ETS shall specify a permissible expcsure level that
can pe immediately achieved through a practical combination of readily
available engineering and administrative conktrols and personal pre-
tective equipment.

{c) The ETS shall exclude nixtures containing less than
specified percentayes of the substance beiny regulated. Such per~
cantages mavy differ for different uses or mixtures, and shall be
determined in light of analvses of risks, hazards, and costs and
benefits, perfor@ed in accordance with Subpart C belocw, to the
extent such analyses can be promptly perfcrmed,

2. Permanent Standarvd.,

{a) Where an ETS5 has specified an acceptable exposure
level reflecting data sufficient to gquantify risks t¢ employees,
the permanent standard shall require achisvement or maintenance of
that limitation.

{b) there arn ETS not based on Zata suvfficient to cuan~-

tify risks has been issu

14

d, and such datz Decomes available durirz the
maximum statutory life (six months) of the ETS, a regular cermananc
standard shall issue o require acnievement of an acceptable expo-~
sure level derived in part from such data. OSHA shall alsc consicder,

in setting permissible exposure levels, the analyses of risks, nazards,

costs and benefits. Different levels may be set for different

- 43 -
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chemicals. Ccmpliance with the permissible exposure limits shall
require use of enginesring controls to the extent technically

and economicalliy feasible, auvgmented by administrative controls ;
and personal crotective equipwment as necessarv. ‘

(c) Where an ETS not based on data sufficient to quantify
risks has been issued and such Jdata does not become availaple within
six months, an interim permanent standard similar to the ETS shall
be issued, to be in effect no longer than three years, If during
that three years’ éeriod such data become available, a regular per-
manent standard shall be issued that establishes an acceptable expo-

sure level derived in part from such data, and also from analyses of

risks, hazards, ccsts, and its. II such data does not Decome

th

e ne

(43

available, the regular permerent standard shall estaolish an exgosure
‘level that is fhe lowest level technically and économically actnlevable.
Compliance with parmissible crxoosure levels shall reguire all feasible
use of engineering controls, augmented as appropriate by administrative
controls and perscnal protsctive equipgment.

(d) A permanent standard shall excludes mixtures conzc
less than specified percentag=ss of the substance being regulatsd,
or shall specify with particularity the mixtures that are being
regulated. Such percentages nmav diffar for different uses or mixz-
ures and shall be detsrmin=d in light of analyses of risks, hazards,
benefits, and costs performed in accordance with Subpart T below,

Bhere OSHA decides not to issue an ETS, Lt shall consider

institution 0of a permanent rulemaking under Section 6(b) of th

[

Act based on rsgulatory priorities, unless it shall dstermine that

such a rulemaking i3 noxt nz2c=ssary to protect emplovees. &3 pars

ey
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of sucn a rulemaking proceeding, O5HA shouid advise the ITC of the
desirability of dose-response data if it does not exist., Permissible
exposure levels should be established in the same manner as called
for in the preceding subparagraphs (ai through (d).

3. Provisions of Standards Cther than Cnes
Related to Permissible Exzosure Levels.,

[(To be developed; some degree of uniformity seems desirable,
but some flexibility to accommedate particular circumstances of a

given chemical seems necessary.|

B. Categorv II Classification. OSHA shall consider issu-

ance or non-issuance af an ETS in the same manner as provided above

for the regulatory response to a Category I classiiication. Similarly,
OSHA shall preparé analyses of risks, hazards, cerefits and costs,

as called for there, and shall consider them in establishing per-
missible exposure levels and otﬁer regulatory provisions. Also,

OSHA shall proceed to promulgate permznen: standards, or to consi-

der such action, according to the provisions for response to a

Category I classification.

Permissible 2xposure lavels may vary from chemical to
chemical, depending on the analyses of risks (including the strength
of tne evidence of carcinogenic potential), hazards, costs and bene-
fits. Such exposure levels need not corresgond with permissible
exposure level;, or the range of sucn lavals, tnat nav be sgecified
for Categorv I substances, and could be npigner or lower.

C. Analyses of Risks, BHazards, 3enrefits, and Costs for
for Categorv I and Categorv II Substances.

In estaplishing permissipnle exposure levels, OSHA shall analyze

risks, hazards, benefits and costs and shall stat=s in writing the

- 50 -
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manner in which each of the factors listed below has been considered.
1. Risks. As used nerein, risks refers tc the observed
carcinogenic or tumorogenic properties or propensities of a chemi-!

cal substance. It is anticipated that the decision of the Classific

u

Tion
Panel would generally inciude adequate discussion of risk factors,
Risk factors include:

(a) evidence of carcinogenic potency, whether epi-
demiological or experimental animal evidence;

(b) dose-resgonse relatiohships and associated meta-
bolic and pharmacokinetic data, if available;

(c) where only experimental animal evidence
tends to implicate a chemical supstance,
evidence of epidemiologic experience with
the substance., It is recognized that while
epidemiological evidence cannot conclusively
show that a substance is nct carcincgenic
to humans, favorable epidemiological avidence
would be relavant and could be material in
assessing risxs (under established or prior
conditions of use);

(d} whether the evidence of carcinogenicity con-~
sists only of experimental results, as opposed
to epicdemiology:

(e2) %the number of mammalian sveciss for which evi-
dence of carcinogenicity exists;

(£) the number and quality of any negative mam-

malian experiments.

- 51 -
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2. Hazards. &as used hers=in, hazards refers to conditions
razazdas

relevant to the lixelinhcod, given certain risks within the foregoing

definition, of a carcinogenic event due to use of a chemical sub-

stance in the workplace. Hazard factors include:

{a) the number of workpliaces in which the substance
is present;

(b} the number of emplovees in such workplaces;

{c) the conditions of manufacture or use of
such substance in various workplaces;

{d) the freguency, duration, and intensity of
exposure of employees (1) at present,
and/or (2) at oproposed permissible exgo-
sure levels.

{e) the physical and chemical properties of
the substance, and inherent warning pro-
perties;

(£) non-carcinegenic toxic properties of the
substance

(g the foregoing factors, as applicable to

workplaces where the substance is present

:in other gubstances in contaminant or trace

;amounts;

(h) statistical or other methods of guantifying
the likelihood of a carcinogenic event in
light of the foregoing factors;

(1) hazards of use of likely substitutes for the
substance being regulated;

- 52 -
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{j) comparisons with hazards of other contem-
poraneous activities, occupational and non-
‘occupational. ;
3. Benefits. As used herein, benefits include heaith bDene-
fits of reductions in actual employee exposures to the substiance and
benefits of continued use of the substance or mixtures containing the
substance. An analysis of benefits shall include consideration of
the following factors:
{a) benefits of reductions in actual employee
expvosure to the substance being regulated,
including health benefits, reductions in
costs of health care, reductions in lost
employment, psychological and emotional
benefits to employees and their families
and friends;
{p) economic benefits of production and use of
the substance, including vwolume and <Zollar
amount of sales, number of emrloyees, competiiva-
ness of domestic industry, and cost advantzses
cr benefits to consumers of products made from

or with the substance being regulated:; bal

b

-

[§]
o
)

of~payments advantages; enhancement of proiuc-

tivity; improvement of cost effectiveness; re-

duction of waste; retardation of deterioratzion.
(c) "guality of life" non-economic benefits of pro-

duction and use of the substance, including
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any safety or health benefits, e.g., prolonge-

tion of productive life, reduction of loss of

life, limits and health; reduction of other

burdens; increases in knowladge; cultural

values; uniqueness, vis-a-vis likely or possi-

ple substitutes.

4. Costs. As used herein, costs include environmental

and economic consequences of compliance with requlation, including

adverse aspects of shifts to, and use of, substitutes that might

rt
10

esult, as a by-product or otherwise, from imposition of regulation.

)
6]

ost factors include:

{a) increases in energy or othgr raw material
regquireaments, due to compliance with regula-
tion or shifts to substitutes, and adverse
environmental impacts of any resulting nead
to exploit additional natural resources or ta
exgloit existing resources more aggressively;

(b) economic feasibility of compizénce with
regulation;

(c) technological feasibility aspects of compliance
with regulation;

{(d) employment dislocation resulting from responsas
to the other costs of regulaticn, Including
direct local increases in unemployment and
related economic and psychological effects;

{e) indirect adverse economic effects_of any re-

duction in direct employment.

- 54 -
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In considering costs, particular importance should be
attributed to incremental costs, in comparison with Ilncremental
penefits., Generally, the incremental costs of reducing employee
exposure will increase exponentially as zero is approached, but
thare will not be substantial data to indicate any health benafit
increment would be achieved by further reductions.

Consideration of costs will also include the social costs
of increased economic concentrations that may cesult in response to
regulatbry action. Only with reluctance should costs be imposed
that can be borne only by the largest corporations, or that will
be somewhat less severa but still have harsh impacts vpon small
businesses. The appropriateness of these considerations in this
area i3 suggested by the Toxic Substances Control Act, which racognizes
the desirability of avoiding imposition of uanecessary regulatory
burdens ¢n small businesses, and the desirability of preserving
an econcmic system with diversity of size.

[Comment: It is recognized that benefits could be expressed

1

i3]
n
0O

csks

(reductions), and vice versa., It may be desirable, however, %o

141
[te]

gest risk/risk, nenefit/benefit, cost/cost analyses of the substance
being regulated versus substitutes, for refined analyses and ko
avoid unwarranted appearances of advocating a simplistic trade-off
of health benefits varsus economic costs.]

D. Category ILII Classification.

1. Reference to ITC for possible further testing.
2. within 60 days OSHA may issue a notice of proposed

rulemaking to establish permissible exposure limits at (1) the present

|
wn
wn
i
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,

OSHA stanﬁard’or (z) where none exists, an appropriate level based on
acute or chronic effects of exposure to the toxic substance other

than cércinogenicity or (3) where acute or chronic effects indicate
that the present OSHA standard is inadeguate, the exposure level shall
be lowered to the level found appropriate by the 3ecretary. IBgsicafly
Section 1990.122 of proposed standard.]

E. Category IV Categorization.

No regulatory action is to be taken other than classifica-
tion (or reclassificarion) as “cleared”. It is recognized that a
substance may subsequently be removed from this category, in the

light of additional information.

- 5F -
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nov 1()\?’%0 CHEMICAL MANUFACTURERS ASSOCIATION
R
v November 5, 1980
To: OSH Contacts -

Subject: OSHA Candidate List

The CMA Library has obtainad copies of the references
supporting the inclusion of the substances on the OSHA

cargc
to member companies at cost.

Te making

em available

Documents supporting the inclusion of 107 substances

identified by OSHA are available on microfiche.

These

will be available only as the entire set, covering all

107 substances, for $25.00.

Documents for the EPA Carcinogen Assessment Group
(CAG) list of substances which were incorporated by

reference by OSHA

are in a Beparate set, also at $25.00.

EPA did not release information on several of these
chemicals as they were reported to contain confidential

information.
Diethylstilbestrol, N-Nitroso-N-ethylurea,

These include Aldrin, Chlorambucil,
N-Nitroso~-N-~

methylurea, Phenacetin, TCDD (Dioxin), Thicacetamide,

and Tris (2,3-dibromo-propyl} phosphate.

Summary risk assessments for the following are

included with the CAG set:

Aldrin/Dieldrin
Asbestos
Cadmium

Chlordane and Heptachlor

Chlorinated Benzenes
Chlorinated Ethanes
Chloroalkyl Ethers
Chloroform

DEDT
2,4-Dinitrotoluene

Ethylene Dibromide

el
1,2-piphenylhydrazine

Ethylene Dichloride
Ethylene Oxide
Formaldehyde
Halomethanes
Hexachlorobutadiene
Methyl Iodide
Nickel

-7 Nitrosamines
TCDD
Tetrachlorocethylene
Toxaphene
Trichloroethylene
Vinylidene Chloride

Order sets of documents from Jane Rasmussen, Librar-

ian, (202) 328-4229.

(con't)

Formerly Manufacturing Chemists Association—Serving the Chemical industry Since 1872.

1825 Connecticut Avenue, NW o Washington, DC 20009

Telephone 202/328-4200 e Telex 83617 (CMA WSH;
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Letter to OSH Contacts
November 5, 1980

Please coordinate regquests with your company to
avoid duplication of orders.

Jane Rasmussen

Librarian

cc: OSHC
CRAC Contacts
Environmental Contacts

JR:jb
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C . 9 TO: SCIENTIFIC CO.
RECE!IVED ¥ AND SUBCOMMITTEZS
/ 5 \,// APR 18 1980 U J{»{, ﬁ{;—r*“:—{f"

. mARR

Retention Limit: 7/81 FROM:  ATHC

DATE: 4/16/80

April 7, 1580

TO: Don Hughes

. FROM: E. L. Behrens.

SURBJECT: OSHA Cancer Policy - Laboratories

Dr. Bob Smerko at ACS told me, as I understand, that OSHA has ap-
proached NSF with the suggestion that the science community petition
OSHA to gain general exemption or some other relief for laboratories
from the OSHA carcinogen regulation. NSF had held a meeting on the
subject at which Bob expressed concern that there was no industiry re-
presentation. ‘

If there is industry interest in participating, Bob has suggested that we
contact him. His address and telephone number are as follows:

Dr. Robert G. Smerko

Department of Chemical and Public Affairs
American Chemical Society

1144 16th Street, N. W

Washington, DC 20036

(202) 872-4474

Will you please handle through the AIHC Sc:.ence Comm;tx..e and through
P&G as appropmate" Thanks. o .

P
- E‘;ﬁn I.. Behrens
EILB:jdk

¢c: R. Barnard.
J. Browning
D. Hooker
T. W. Moaoney
J. E. Stevenot
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(x oA Products,

ot

U, s L £

-

;

Date 17 March 1980

INTEROFFICE Subject Recqmmended CMA Position Redardina

MEMORANDUM

To  Distribution

OSHA Cancer Policy

Erom H. M. Smith

{Locatlon, Organixation, or Departmaent)

Scientific Affairs - Allentown lLabs

Distribution:

J. T. Barr

R. Fleming

J. R. Lovett
R. H. Schenck
L. B. Tepper

This brief position supports AIHC's.

WMS:jr
Attach.

{Lacation, Organization, or Departmaeant)

RE'hFu,.-.
MAR 17 1380

’.IHM '

W. M. Smith

(320)
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REGC
RECOMMENDED CMA POSITION  RESEARCH & ppyy 5.0
REGARDING OSHA REGULATION , ENT,

ON CANCER POLICY MAR 13 1980

W. M.
Background SMITH

On January 22, 1980, OSHA issued its final Policy on the
Identification, Classification, and Regulation of Potential
Occupational Carcinogens. The regulation sets out the policy
framework under which chemicals will be evaluated for carcino-
genic potential in the context of workplace exposure. It de-
scribes the procedures which OSHA must follow in regulating

such chemicals, It resolves for regulatory purposes some of

the scientific issues which are uncertain presently, and pro-
vides for periodic review and updating in light of "substantive®
new information. A science panel can be convened by the Secre-
tary at his discretion under the auspices of the National Cancer
Institute, the National Institute for Environmental Health
Sciences, and the National Institute for Occupational Safety and
Health. It defines criteria which must be met by negative
studies before they may be considered. And finally, it provides
that OSHA publish a candidate list and two "priority lists® to
2llow the public to become involved in the process at the earliest
possible stage,

AIHC's objections to the policy are both procedural and scientific.
They gquestion the independence of the science panel and the dis-
cretion of the Secretary to ignore the recommendations of the
panel, or not to eall the panel. The criteria for considering
negative studies create very high barriers. There are a number

of other objections which are more legal than scientific issues.

Recommended CTMA Position

CMA agrees with the American Industrial Health Council’'s analysis
of the regulation as ocutlined in Mr. Barnard's memorandum of
January 17, 1980. We should oppose the policy as arbitrary,
capricious and not in accordance with the law. We should promate
& sound naticnal policy on the regulation of carcinogens, based
on a realistic perspective on the causes of cancer and careful
analysis of the risks and benefits in regulation. We should
pursue a course designed to influence the implementation of the
final OSHA regulation on cancer policy to protect the interests
of the chemical industry and put CMA in a position of recognized
expertise and interest. This can lead to a more productive re-
lationship with OSHA. The following actions are necessary to
accomplish this obdjective:

® We should document, in each applicable instance,
failures to consider risk-benefits, excesses,
arbitrary decisions, and problems resulting from
inappropriate applications of the rule.

-1-
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® We should encourage a clear distinction between
scientific evaluations and regulatory judgment.

e We should participate in OSHA rulemaking that sets
. precedents and ensure that regulations are based
on the best scientific judgments and advice available.

e We should interact in every way with OSHA staff in '
discussing the policy and its applicacion.

® We should publicize any of OSHA's conclusions that
are weakly supported that lead to extremes.

Action Required

Approval of above.

cMa

BEC 3/11/80

RS R

D
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RECEIVED

WL SEARCH & DEVELOPMENT.
(/ :ﬂﬁ-& AL 81878
W. M. SMITH

BEFQRE THE

~

. Lo 2 /'_‘_““ ':'3
UNITED STATLES DEPARTMENT OF LABOR - -

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION

WASHINGTON, D.C. 20210

In Re:

The Proposed Regulations of the OSHA Docket No. 090
United States Occupational Safety )
and Health Administration for the
Identification, Classification and
Regulation of Toxic Substances
Posing a Potential Occupaticnal
Carcinegenic Risk to Humans

et st e N S et it et m? e |

Statement
of
Alphonse Chapanis
On Behalf Of

%//, The Polyurethane Manufacturers Association

July 17, 1978
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TESTIMONY OF ALPHONSE CUHAPANLS

My name is Alphonse Chapanis, I amv61 yvears old and I live at’
12 Running Fox‘Road, Glen Arm, Maryland 21057. I am a Profeséor at
‘ The Johns Hopkins University, Baltimore, Maryland.

My professional specialty ;s human factors engineerigg, or, as it
is widely called in Europe and elsewhere in the world, ergonomics.
Ergonomics is 'a word compounded of two Greek words, ergon and nomos,
and it means the science of work, Human factors engineering, or
ergqnémics, is primarily concerned with the design of tools,'machines,
systems, jobs, and work environments so';hét they best match human
capacities and limitations. The goals of Lhe field are to increase
efficiency, increase productivity, increase comfort, decrease worker
boredom and fatigue, reduce errors, increase safety, and increase job
satisfaction. | |

I am generally considered to be one of the founders of.the field
of human factors engineering. My firét book, Applied Experimental
Paychology: Human Factore in Engineering Design, was the first textbook
in the field. I have written err one hundred and twenty scientific
books, scilentific articles, and encyclopedia artic;es. I have been

. President of the Human Factors S;ciety and of The Society of Engipeering
Psychologists. I am currently President of the International Ergonomics
Association, an organization that comprlgcs 15 ergonomic and human factors

socicties around the world. In 1963 I received the Franklin V. Taylot

s
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Teatimony - 2

tward from the Socicty of Engincering Psychologists "for outstanding
contributions to the fiéld of engineering psychology." In 1973 T recciv;d
the Paul M. Fitts Award from the Human Factors Society '"'for outstanding
contributions to human factors educa;ion."

One of my particular interests within the field of human factors
engineering is_the design and evaluation of signs, warnings, instructions
and manuals. "I wrote what I believe is the first article to call attencion
to these problems in 1%65. I have been a consultant to a company that had
the task of preparing a guide for the preparation of instruction manuals
for the Army. I was the human factors comsultant responsible for the

design of signs in the first standard approved by the Consumer Product

Safery Commission. I have been used as an experk witness on the adequacy

" of warnings and instructions in several product liabilicy lawsuits.

More cémpleté biographical and bibliographical information is
contained in the exhibits attached to this testimony.

.I_waé asked by the Polyurethone Manufacturers Association (PMA) to
present my views on the adequacy of the signs and labels in the proposed
OSHA standards for the "Idgntificatioa, classification and regulation of
toxic substances posing a potential occupational carcinogenic risk."
(Federal Register, Volume 42, Number 192, Tuesday, October &4, 1977,

Part VI; Pages 54148—54247).

Let me start with a specification for accident prevention signs

(USA Standard Z35.1~1968, Revision o0fZ35.1-1959). This standard has only

one short paragraph about the wording of signs, It is:

- AP00048712



Testimony = 3

"6.2 Nature of Wording. The wording of any sign should be easily
read and conclse. The sign should contain sufficient information
to be easily understoed. The wording should make a2 positive,
rather than a negative suggestion, and should be accurate in fact,'
For human factors engineers a much more complete specification of
the requirements to be met by good warning signs is contained in a recent
article by Sell (1977). The following is taken from his summary:
"To be really effective they [that is, safety posters and safety
prapaganda] should: |
1. Be specific to a particular task and situation.
2. Back-up a training programme, )
3. Give a positive inmstruction.
4., Be placed close to where the desired action 1s to take place.
5, Bulld on existing attitudes aund knowledge.
6. Lpphasize non-safety aspects.
fThey should not:
1. 1Involve horror, becsuse in the present state of our
knowledge this appears to bring in defense mechanisms
‘in the people at.whom the propaganda is most directed.
2. Be negative, because this can show the wrong way of
acting when what is requived is the correct way.
3. Be gcneral,‘sccause almost all people think they act safely.
This type of propaganda is thus seen as only relevant to

other people." (Page 213)
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Amplification of some of these poinls appears in another publica-
tion by Laner and Sell (l96ﬁ):

"A poster enjoining its target population te ACT SAFELY, to
take SAFETY FIRST measures or éven to MIND YOUR HANDS does not
contain any clear directives as to the actual bshaviour required...
Logically a poster should therefore be an extension, a reinforcement,
a reminder, of training pracedhres,»or a specific directive immedi-
ately applicable to the situation on the site where it 1is displayed.
PUSH THIS LEVER UP BEFORE YOU START WORK tells the man exactly what
is wanted of him. Similarly, KEEP THIS TOOL HANDY; PLACE YOUR HANDS
THIS WAY_; LIFT THE LOAD THIS WAY; THIS IS HOW A SLING MUST BE FIXED;
THROW THE MAIN SWITCH BEFORE CHANGING THE FUSE; SHUT THIS DOCR;
SfAND BACK; WATCHI TIE DRIVER...Any refercnce to CAUTION, BE CAREFUL,
TAKE CARE, should be avoided; there is good evidence to show that
warnings of unknown and unspecified dangers tend to produce nervous-
ness ‘and reduce the level of skill and thereby may lead to accidents.
«..Incidentally, the basic objections to so-called horror posters
are again that instead of approprilate responses, emotional ones are
evoked, which are known to affect skillful behaviour adversely."
{Pages 168-169)

These recommendations, incidentally, are not the results of armchair
philosophizing, but are based on tests of various kinds of signs in seven
factories over a period of several months. .
Similar concepts have also been tested experimentally by Leventhal
(1967). Leventhal measured the effectivencss of warnings that had

messages producing various degrees of fcar: some were mild, some moderate,

[
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and others strong or terrifying., The warnings were associated with the
effccts of tetanus, the risks of cancer from smoking, and taking pra~
cautions while driving. An important feature of Leventhal's wofk is that .
he tested not only whal people said Snd thought, but also what they later ‘
did., That is, he determined whether people actually did get tetanus
* shots, and whether they actually did stop or cut down on smoking. His
results showved that fear messages by themselves were not very effective
and that the effectiveness of a warning was not necessarily related to the
amount of fear produced by its message. In fact, sometimes the reverse
occurred. The more feaf-producing the warning, the less effective it was.

Then Leventhal combined the warning messages with statements about
positive actions a person could take, for example, with recommendations
"about gétting tetanus shots and where they could be obtained, or with a
large number of positive suggestions about ways of cutting dnwn'on.smoking.
Tée'results were naw impressive. To quote Leventhal: |

fA person is less likely to feel hopeless or paralyzed when he has,

in additiqn to a sbecific geal, a clear idea of what he is to do

and when he has to do it...Combining fear communications with

specific instructions always produced the best results." (Page 631)

Against that background what can wé say about the sign proposed by
OSHA in.the regulation under consideration. It is:

DANGER
KAXX XY

(insert appropriate trade or common names)

CANCER HAZARD

4 AUTHORIZED PERSONNEL ONLY

~ AP00048715



Testimony ~ 6

I'm afraid I have to conclude that this sign is a failure on
almost all counts. The sign does not contajn sulficient information to
be easily understood; it Is not specific, or, coanversely, it Ls>too
generxal; it is negatlve, that is, it does not give a positive instruction
about actual behavior to be taken by a worker; and it involves horror.

As a human factors expert on such matters, I feel that the most
;erious shortcoming of the proposed sign is that it deoes not tell a warker
what he can do in a positive way. 1In this respect, it shares the same
defect as signs that say BIOLOGICAL HAZARD or RADIATION HAZARD. What
exactly is a person supposed to do in the vicinity of such a sign? Keep
his hands in his pockets? Close his eyes? Not touch anychi;g? Stop
breathing? Where exactly is the hazard? All around? In the air? Behind

" the sign? Such a sign is a failure because it contains absolutely no
useful information. There is nothing sensible that a person can do in the
presence of such a sign, except to ignore it, or beat a hasty retreat
from the immediate vicinity. And, of course, neither course of action
may be rcally appropriate under the c;rcumstances.

To couclude this point: 1In my opinion, a good sign should be
positively worded. It should tell the worker precisely where the hazard
exists.. It should identify the exact extent or amwount of the hazard.
Finally, it should_teil the worker exactly what kind of positive,

~constructive, or defensive action he can take in the vicinity of the

warning.
To turn now to another, quite diffcrent point: OSﬁA's avowed intenc

in specifying the sign in question. The intent is contained in the
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following quotation, taken fLrom L6. Parvagraph (p). Signs and Labels.

"OSHA belicves that it is important...that appropriate Forms of
warning, as necessary, be used to apprise employees of the hazards
to which thiey are exposed in tﬁe course of their employment. .OSIA ’
believes, as a matter of policy, that employees should be given

the opportunity to make informed decisions as to whether to work at

a job under the particular conditiouns extant..."

(Federal Register,
‘op. cit., Page 54178).
Let me turn to the question: Does OSHA's proposed sign really couvey the
kind of information -that would allow workers to make informed decisions?
It is well known in human factors engineexing that a designer must
not trust his own judgment in mattexs of design. In fact, I would say
"that this is a basic principle of human factors work. There are many
quotations I could éive to support my statement. Let me merely use the
followigg from the Department of the Defence Military Specification
MIL—HDBK—?S'B;
| "Not all safety Qrdblems can be anticipated from studying concepts
and blueprints, Thorough safety analysis reduires realistic tests
wlth mockups and prototypes. No matter how simple and foolproof
a concept looks on paper, tfy it before finalizing the design."
(fage 423)
The same applies to 1nstructioﬁs and warning signs. In.an article written
some time ago (Chapanis{ 1965) 1 showed in numerous examples how the words
that someone had written for an instruction or warning meant something

entirely differcnt to the people who read the words. Broadbent (1977)
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gives more recent examples. I want to emphasgize that there may be no
deliberate attempt on uny‘one’s part to deceive. It is simply that words
usually mean different thinés to different people. For this reason,'
. human factors enéineers are empirical, They always try things out, and
they try them out on the people who are to use them.
In connection with this case, I have read the testimony of several

) expe?cs about the meaning of OSHA's proposed sign. I'm afraid that I
wouldn't really trust any of those opinions, unless I had seen them veri-
fied in actual tests. Since none seemed to have been made, I conducted
some tesés of my oun to find out.what OSHA's sign means to various people.
I must emphasize that my tests:were not extensive. I was noé authorized
to conduct extensive tests by the PMA, mor was I allocated sufficient
- funds for that purpose. However, my tests were enough Lo convince me of
what T had suspected all along: OSHA's proposed sign does not convey the

understanding that its origlnators think it conveys.
Here bricfly is what I did. I dvew up a replica of OSHA's silgn as
follows:

DANGER

4,4 -methylene=bis(2=chloroaniline)

"MOCA"

CANCER HAZARD

AUTHORIZED PERSONNEL ONLY

I gave each person a standard set of instructions and a standard
scenario. Specifically, I asked each person to imagine that he was

reporting for an employment interview at a particular chemical company

.
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_and thak on his way to the personnel offjce he encountered the sign

above.

I then asked each person to think carefully about what his re-

actions would be to such a sipgn. In particular I asked:

1. "What would be your immediate, emoticnal, or ''gut" response
upon secing such a sign?"

2. "What kind of an understanding would such a sign convey to
you about the hazards of working at this plant? Quantify
your undérstanding, if you can."”

Altogether I solic¢ited responses from 13 colleagues and students. The
resﬁonses v;ried enormously. Im response to the first queétion, I

received varied answers ranging from rather mild expressions ("curiosity

"and intrigue, interest') to strong emotional responses ("fear, dismay,

shock"). There is no question that the immediate, emotional response,
however, is overwhelmingly in the negative directien.

However, my more immediate concern is with the responses to the
second question. How much of an understanding does this sign convey
about the actual hazards of working at such a plant? Here, once again,
the responses varied enormously. Below, L quote some verbatim answers:

1. "The sign conveys the implication to me that MOCA may present

a chance of cancer to the unauthorized, naive visitor. But
not to the authorized personnel who are permitted to enter."

2. "This sign would tell me little since I'm not acquainted

with the dangerous substance and because such signs are
fairly common in industrial settings aud are probably required
by law for levels below what may be really dangerous.”

3. '"I'd understand that the company cither used or produced

"MOCA," a cancer hazardous substance. DBut I wouldn't under-
stand te what degree it was a hazard, what kind and length

L4
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and amount of exposure was hazardous, exactly where the
-hazard was (in the ha}l, throughout the entire plant, in
certain areas), .or to whom it was a hazard (everybody, those
working with iz, In-a certain location of the plant)."

4. "I would not be scared of working in a plant where such

chemicals were used, but woéuld uot trust any compauny that
did not keep such chemicals in an isolated and secure area.
I would suspect the company of lax security, and feel the
hazards are high."

5. "Very little understanding of the true hazard. 1'd say,

on a scale from 1 to 10, probably 2 or 3 (1 = little under-
standing; 10 = clear understanding}.”

Those quotations are, I think, sufficient to make my point. The
proposed sign evokes quite different degrees of understanding among the
various people I tested. On the whole, the most general impression is
that it conveys very little precise information about the hazard, So
once again I must conclude that the proposed sign fails to meet OSHA's
avowed intention.

From my study of the situation, it appears that the sign was devised
by someone sitting in an office without any attempt to use rational,
émpirical methods of doing so. OSHA has the money, staff, and facilicies
to do a careful job. Indeed, my understanding is that the principal
purpose of NIOSH is to couduct such fnvestigations for OSHA. This issue
is clearly too important to be left merely to expert opinion. The sign
should be constructed on the basis of sound principles and should be
scientifically tested and validated. At the very least, this requires:

1. A careful specification of precisely what information the

sign is supposed to convey.
2. A careful survey of the worker population to determine what

levels of reading abllity, and comprehension one might expect

to [hiwl in that populatlon.
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3. the tentative design of a number of alternative sigas that

might serve the purpose.

4. Empirical vests of the signs to discover whether they do indeed

convey the information tﬁey are supposed to convey.

5. Redesign of the signs to eliminate their faults.

6. Revalidation of one or more final proposed designs.

The above may sound like an extended program of research. It is not
as complicated as it looks. Human factors engineers know how to do these
things and they follow ;uch procedures routinely in the design of tools,

"jobs, and signs., The issue 1s much too Important to be left as a matter
of opinion, intuition, or hunches, It should have a firm scientific base.
In fact, not te provide such a scientific base amounts, In my opinion, to
"an abroéation of the responsibility that has been convéyed upon OSHA by law.

In view of what I have just said about the necessity of testing
.signs and labels empirically, I hesitate to make firm recommendations
aboﬁt_a kind of sign ﬁhac would be acceptable. I have not had the
opportunity to make the appropriate kinds of tests. Nonetheless, there
are a couple of things that I can state with a considerable amount of
assurance, and some others that I can at least suggest with some reason-
able likelihood of being correct.

First, let's return.to USA Standard Z235,1-1968, to which I have
already referred. This standard states that:

"4.1.1 Danger signs should be used only when an immediate hazard

exists..."
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"4.1.2 All employees shall be instructed that danger signs Indicate
immediate danger aund that special precautions are necessary.
Y4.2.1 Caution signs shall be used only to warn against potential
hazards or to caution against unsafe practices..."
"4.2.2 All employees shall be instructed that caution signs
indicate a possible hazard against which special precautious should
be taken.'" (Page 8)
With these definitions in mind, it seems.clear that the proposed
OSHA signs and labels should say CAUTION and ﬁot DANGER; since there seems
to be unanimous agreement that the MOCA hazard, for example, 1is potcncial.
and not immediate. An example of a correct use of DANGER is:
DANGER
HIGH VOLTAE;E
Now let's consider the wording that identifies the hazard. It is
accepted practice to identify the substance, agent, or object that
constitutes the hazard. So, for examp;e, the accepted practice is to
use w&rdings such as:
FIRE HAZARD
RADIATION HAZARD
BIOLOGICAL HAZARD
The reasoning behind that practice iz that a hazard may have any one of
a2 number of different effects. Fire, for exémple, may merely singe one's
" halr, or it may burn one's hand, or cause asphyxlation. Similarly, radia-
tion may have any ol a number of diverse clfeects on the human body. In

that same vein, a hazardous chemical such as "MOCA" may cause hepatitis,
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dermatitis, or pneumonitis. Thus, to follow accepted practices, and to
conform to the reasoning Bchind‘those practices, the proposed OSHA signs
and labels should say CHEMICAL HAZARD and nokt CANCER HAZARD,

Although I am somewhat less suée of what the rest of the sign-
should say, I will venture to make some suggestions which, based on my

experience, I would judge to be probably correct. llere is my version of

what the whole sign should say:

CAUTION

CHEMICAL HAZARD

This or or

factoxry manufactures
establishment uses

4,4'-methylene~bis(2-chloéroaniline)
PMOCA"

This chemical may be hazardous to your health.
Studies show that laboratory rats fed large
amounts of this chemical often develop cancer.
All persowns entering these premises should get
information first about these hazards, about
exactly where :the hazards are, and aboul ways.
of protecting themselves againgt these
hazards, Free information is available at....

Notice that the wording of this sign follow§ the model or practice.
that has already been established for such warning labels as those on
saccharine and on products containing sacchavine. Lven so, before com-

' mitting myself to this sign, I‘would want to subject it to tests in some
real environments with an appropriate sample of subjects. Howcvér, as a

first approximation, I Lhink this sign mects all the following require-

ments:
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1. It conforms to existing standards and practices for the wording
uf_accidcnt preveﬁtion and hazard signs.

2. It conforms to existing practices for the wording on products
that contain substances presumed to cause cancer in humans. ?

3. It i; honest.

4. It is correct, that is, it is consistent with the Ffacts.

5. It serves the needs of regular employees and of casual visitors,
that is; persons who do not work on the premises and so would
hot'be expected to have gone through any kind of training or

. instruction.

6. It is specific.

7. It is understandable.

8. It does'not involve horror.

9. It provides a bositive instruction about what a person can do
in the presence of such a hazard.

lp. It Pfcvides information about ﬁrecisely where the.hazard exists,
| or at least it tells the person that he can get that informa-
tion.
As L see it, th¢ only disadvantage of my proposed sign 1s that it is long.
However, whethér that is sufficiently serious a disadvantage to outweigh
its advéntages is something that can only be determlined Empirically. And,
of course: tests might show ways in which the sign coulq be abbreviated
without serious loss of meaning, or distortion of intention.
So far I have concerned myself primarily with OSHIA's proposed

signs. OSHA's proposed labels are even less defensible, in my opinion.
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In the case of the signs, one can ge on the assumption that most of the
people, that is, the workers, who will sce the signs will also have
received some kind of training, or indoctrination, about the hazardous
material, énd about prﬁper ways of safeguarding themselves against that
material. 1In the case of labels to be "...affixed to all containers of
. xxxxx and of products containing xxxxx..." we can no longer go along with
that simplifying assumption. I would presume that the "containers' would
be handled and shipped :by warehousemen, truckers, longshoremen, railway-
men , aircrews! and numerous other people who will not have had any
opportunity to learn about the hazardous chemical. Further, I would
presume that "products" containing the hazardous chemical might be bought,
handled, and used by people in any one of a thousand different walks of
+life, perhaps even by ordinary citizens.and househdlders. If my assump-
tions are correct, then there is no way that these people could possibly
have been told, or could possibly have found out, about the hazardous
chemical. All ?f‘this means, in short, that the labels must be much ﬁore
carefuily designed tﬁan the signs. The impression that comes through to
me, however, is that OSHA has given the labels less thought than the
Vsigns. Indeed,, it looks as though OSHIA's labels are a kind of after-
thought. I'm very much afraid chat in thelr present [orm, the labels
would do much more harm than good. -
My most serious concern is that OSHA has not presented a clear
" rationale for the Labels. Exactly what does OSHA Qanc to accomplish with

the labels? Exactly what is OSHA's intention in requiring these labels?

What is the primary message that the labels should convey? quwhom arc
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the labels addressed? The answers to these questions do not come through
to me at‘all. Until OSHA'"s intent is clear, I don't sece how you can
possibly design mecaning{ul labels.

Let's cunéldcr the rationale. 'OSUA's reasonlng appears to be that ;
‘ any product made with a hazardous chemical is itself hazardous. That
. concept strikes me as prepostérous. I would call hydrogen, in either its
gaseous or liquid forms, a hazardous chemical. But onc produet centain-
ing hydrogen, Hzo, is most emphatically not hazardous, or at leagt, ic's
not hazardous.in the same sense. I'm sure similar analogies must be wide-
spread in the chemical world. Chemicals which by themsélves are hazardous
must at least sometimes betome harmless when they are combined with other
chemicals, or are otherwise treated, in the manufacture of products. So
 to say that one should affix a CAUTION label to every product that is
ﬁadé with, or that contains, a hazardous chemical strikes me as nonsense.

Moreover, I can well imagine that a chemical which is poteﬁtially
carcinogenic through inhalation could be manufactured into a product that
gave off no fumqs whatsocver. Would that product then be classed as
hazardous? '

It is these kinds of concerns and questions that lead me to conclude
that OSHA has not feally presented a clear cuf ratidnale for its intent in
requiriﬁg‘that labels be Y...,affixed to containers...of products contain-
ing xxxxx."

However, let's turn to what at first glance appears to be a clear

cut case: containers of a hazardous chemical. Labels to be attached to

such containers must, at the very least, conform to all the principles
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that I have enumerated for the design of signs. That is, the labels
should say CAUTION and not DANGER, they should say.CHHMICAL HAZARD and
not CANCER HAZARD, and they should contain simple, clear, honest, and
positive instructions to all persons who might have to handle the con-
tainers or come inko contact with them. In this connection, the labels
should contain specific instructions about what to do if the container is
damaged and broken. Because that's one of the real hazards, isn't it?
Exactly whaf is a shipper or handler supposed to do with a broken con-
tainer of xxxxx? Flush it down é sewer? Call the police? Call a fire
department? Neutralize it in some way? Call a poison control center?
Get the hell out of there? Even ordinary medicine bottles in my medicine
cabinet give me instructions about what.to do if I swallow some relatively
"mild substance accigentally. OSHA would be criminally negligent, in my
opinion, if it failed to be at least that specific with a truly hazardous
substance.

To suminarize for emphasis. the message on labels must be even more
carcfuily desipned than that on signs becnusc,'oncc again, we cannot
assume that the persons who will come into contact with the containers
will have had any chance to be instructed or indoctrinated about the
chemical, or the hazards associated with it. However, until OSHA can
define its intentions more clearly, I don't see that anything construc-
tive can be done to design meahingful and appropriate labels. Meanwhile,
if one of my students wrote on an examination that he proposed labels such
as these for potentially hazardous chemicals, knowing what we know today
and given the «climate of social and moral résponsibility that we all feel
today, I would honestly have to give him an F for failure. OSHA can and

should do better.
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