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Gentlemen:

A3 the largest producer of asbestos fiber in the
Western world and the larjest manufacturer of asbestcs-
containing products in the U.S., Johns-Manville (J-M)
is vitally concerned with OSHA'e Nmaizg o2 Drsplsed
Ruiemaxing = vccupational Exposure to Asbestos. as
published in the Federal Regiater on October 9, 1375
(hereinafter referred to as the "Proposal”).

As soon as the Proposal was published, J-M4 forwmed a

task force to review the Proposal in its entirety,

with special attention to its scientific basis. Instead
of again reviewing our efforts in this regard, attached

as Exhidit A is a copy of J-M's letter of January 8§,

1976 to the OSHA Docket Officer. This letter outlines

the nature and extant of these efforts, as support lor our
request for an extension of the commant periocd. The
purpose of the comments hereinafter set forth is to report
on these efforts and the resulting conclusions.

In addition to this cover letter and Exhibit A, six
reports are attached as additional Exhibits B-G. Each
of these latter Exhibits reviews in considerable detail
cur major concerns and contentions with rejard 0 the
.Proposal and the premises upon which it is based.

2n page 47652 of the Propcaal, OSHA lists a series of 16
"najor issues zaised in this proposal.” In Section V of
the Proposal, OSHA identifies further ‘ssues and questions
ard invites comments therecon., Each of these issues and
questions is specifically addressed in one or more of the
attached Exhibits. Therefore, there is no need to iist
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FEALTH ACT OF 1378

a=:onal Safery and Heal:zh Act
: 49 che “Act™;, states the
ITed310nal Uy cf =he Act as being "...=c assure
far as p=s Ty <crking man and worman in the
ation sate and .. L.l wcrking condi "

Lilnhs. .

Secticn 61b; (5 tne Ac: provides that:

"Ine Secretarcy, .n promulgating standa

with %oxiz raterial harméul ghved

under th:s subseczion, shall set

which most adeguatel assures, to <h

feagible, cn the taa.s of “he Lest ava:.
eviderce, that no emnlovee will

impairment of health nr functional capacity
even if such employee has regular exposure to
tha hazard dealt with by such standard for the
period of his working life. Development of
standards under this subsection shall be based
upon research, demonstrations, experiments, and
such other information as may be agpropriate.
In addition to the attainment of the highest
degree of health and safety protection for the
employee, other considerations shall be the
latest available scientific data in the field,
the feasibility of the standards, and experience
7ained under this aad <iler hLealilh and safsty
laws. Whenevos parwccevidac, LIG 3ldudads
promulgated shall be expressed in terms of
objective criteria and of the performance desired.

I+ is clear that it was never Ccngress' intent for the
Secretary cf Lakor, when cromulgatiag Loalth stoadards

to attermpt or, in fact, to provide aksclute srotection

to all emplcyees from all possible hazards, kncwn or
unknowr Prcrectinn is -~ ba provided "to tne extent
feasible.” The Act simply does not deal in absolutes.
Howhere in the Act or in the legislative history is there
aany indicaticn that 100V protection 1s mandaved. In fact,
the contrary :s true. Senator sJavits, author cf the thrase
"to the extent feasible"” stated:
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"As a result of this amendment %hc Jecretary,
iz setting standards, is expressly required

to censider feasibllitv of nreopczed standards.
THi8 {3 an improvement over <L_. Daniels bill,
which might be interpreted to require absolute
nealth and safety in all cases, regardless of
feasibility, and the Adminiscration bill, which
contains no criteria for standards at all.®

S.Rep. No. 91-1282, 9lst Cong., 2d Sess.,
at 58: Legls. Hist. at 197.

It is totally unrealistic to believe that any standard

or series of stzndards can protect everyone from every
conceivable hazard or risk. The National Academy of
Science in considering the effect of toxic substances,

has recognized this fact, by stating, "The Academy con-
siders that the intent of Congress in using the phrase
'maximum contaminant levels which should be recommended...
in order to protect the health of persons from any Ynouwm
or anticipated adverse effects' fe« t3 provide for re-
commendations *hat aze consistent with the best scientific
. G/.80ge recognizing that absolute safety cannot be guar-
anteed. ”

The best available medical evidence fully supports the
position that a standard for exposure to asbestos of

2 Zibers/cc will provide protection from asbestos-related
health risks. The problem of human susceptibility is such
that, short of the agent being completely abgent, which is
not possible under any circumstances, we will have little
hope of saying that any level will prcvide absolute
protection to every individual who might be exposad.

There will always be a few individuals out of many nillions
who might be so susceptible fuzr various reasons that levels
which completely protect 99.999 rercent of the population
aight fail with 0.001 percent. It is totally unrealistic
to believe that absolutely everybody can be protected

Zzom any and all risks.

T2XZSOLOGICAL CONSISERATIONS OF EXPOSURE TO ASBESTOS

l. OSAA's Rationale for the Reducticn of the Astestcs
Ssandar

In the October 9, 197% Federal Register Notice, OSHA

has proposed, among other things, %o lcwer the permissible
exposure limit from 2 fibers per cubic centimeter for

an 8-hour time-weighted average exposure =0 0.5 fiber/cc.
The following is provided by OSHA as its ratiocnale for
this proposed reduction: “The development of this
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proposal is premised on recent medical and scientific
evidence as to increased health hazards associated
wilh occupational exposure to asbestos. Since the
promulgation of the U.S. permanent asbestos standard
(June 7, 1972), considerable new information has been
forthcoming on the toxic effects of asbestos. This

~ has been in two areas: In the widening spectrum of
cancers associated with asbestos axposure, and in varicus
manifestations of asbestos disease in individuals
exposed to relatively low concentratiorns of dust.”
It {s this "new i{nformation” that represents <he s0le
rationale for the reducticn of the standard.

J-M's Review of the Medical References Cited bv OSHA

We have reviewad in considerable detail all of the
references cited by OSHA, and conclude from this study
that these references tozally fail to provide any
sound "new information", as OSHA contends, as a basis
or rationaie tor the Proposal. Specifically, no “new
information has been forthcoming on the toxic effects
of asbestos " since June 1972, that justify the
substantial modifications being proposed by OSHA. In
fact, new information not referred to by OSHA strongly
suggest that 2 or perhaps more fibers/cc is not
associated with an excess incidence of pulmonary cancer.
In addition, we have reviewed all available non-cited
relavant scientific publications and data sources, and
find that these reinforce our conclusions as to the
absence of any scientific basis for the Proposal to
reduce tha 8S-hour time-weighted average airborne
sxposure to asbestos from 2 fihere/cec to 0.5 fiber/cec.
The results of sur details;? v-~~iaw »re set forth in
e it Exhibit B attached hereto.

There are three glaring and fatal deficienciee in the
Troposal: (1) A comparison of the scientific literature
available pricr %o 1972 with that sppaaring thereafter,
provide no data to supprt the USHA intention thac
"considerable new information has been forthcoming

on the toxic affects of asbestos”; (2) Preliminary,
unpublished and non-peer reviewed studies have besn )
cited by OSEA as important segments of the "new informatior
on the toxic effects of asbestos: and (3) Vital facts
pertinent 2o the British standard and other British
studiee have besn grossly misrepresented.
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{2} The Relezences Cited by COS5HA Are Eithe- Not Valid
or Contaili No "New Information”

In suppcrt of its proposad rule change fc- ashbestos
exposure, C3HA lists 42 referances as evidence that
there has teen considerable "new information” on the
toxic .effccts of asbestos., Of these 42 cited references
there are only 4 or 3 xey papers,

Twe of tress references, numbers 13 and 14, should be
considerad in vandem. These are papers puplished in
1968 ©y Dr. Knox and his x33cciates at Turner Brsthers
Asbestos CO. in the Cnited Xingdom, and a more recent
paper publiished in 1972 -v Dr. Lewinschn, successor to
Ur. Knsx. The original study of Dr. Knox was the one
¢n whicn the Britciah Cccupational Hygiene Society
relied on heavily when establishing the target of

2 ficers/cc as the desirable work anviranmili . .n tne
United “rnsdzz. Ui, Lewinsohn, in subsequently
following the same population, looked at the original
materia. of Dr. Knox, as well as the follow-up material,
and using quite different criteria, drew some conclusions
contrary, it was felt, to those observed by Dr. Knox.
But, most important of all, the conclusion was that
Cr. Lewinsohn indicated that he saw scme evidence of
asbestos related disease in the population that had
entared the workplace subsequent to 1951, This posed
the serious question as to whether,if irleed these
workers had uniformly been exposed to 2 fibarg/cc or
lees since 1951, was 2 fibers/cc a valid stand.rd ‘or

to asbestos?

In January of 1576, recresentatives of the Asbestos
Information Association/North America (AIA/NA) and

J-M visited the Turner Brothers Asbestos Co. and the

two units in the United Ringdem that iad beun szugying
Ie ™RA Proressor Coll at Oxford University,
whose group had been responsible for the mortality

study of the TBA population, and Dr. Berry, a statistician,
who is at Lne Pneumoconiosis Research Unit in Wales,
U.K., whose group has been studying the morbidity
experience cf the TBA populaction. They have beer
following this group in terms of the statistics of the
illnesses they have exhibited. Dr. Doll and his
associates have been following this group in terms

of their death experience.
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The group visiting TBA and the two U.K. units consisted

of (1) Dr. Aang Well Profeszor of Mediclie at Tulane
University, and Presi*o-* of .}a Anmerican Thoracic Society
{AIA/NA), (2) Dr. George Wright, a medical consultant to
J-M, (3) Dr. Gerald Chase, a biostatisticilan/epidenmioclo-
gist employed by J M and (4) Mr. William Reitze, Chief

of Industrial Hygiene for J-M.

As a result of this visit, we were specifically advised
by the authors of the papers in the United Kingdom,
that they, as one, were reluctant to draw conclusiors
from their papers in relation to the OSHA Proposal.
Second, they refused toc draw the same conclusions that
OSHA drew from their publication. Third, they felt
that any conclusions from thair studies were premature
in view of the ongoing character of their studies,

with additional information still to be forthcoming
prior to the development of any conclusions. Finally,
with regard to OSHA's conclusions from reference 10,
Doll and his associatee e2:i2 -ncothing abcut the specific
airporne concentrations of asbestos to whizh this worker
population was exposed. Therefore, conclu-ionl in
relationship t0 exposures cannot be made.

In January 1976, a sub-committee of the British
Occupationasl Hygiene Society met and re-examined their
recommendation of several years ago that a target of

2 fibers/cc represented a level of exposure that would
protect workumen. The BOHS sub-committee met for a

day in January, and indicated that they would say
nothing or take no action to modify their original
position until a follow-up study on mortality by Dr.
Doll and his associates at Oxford was completed. From
our discussions with Dr. Uo.L, we learned that approxi-
mately 6 months would be necessary to conclude this
study. At that time, he would be willing to make a
conclusion. With regard to the morbidity study by

Cr. Berry and his associates, the BOHS sub-committee
again decided to await the ~ompleticn of zhat stuly,
which they felt would take a minimum of 6 months, but
zore likely 9 to 12 months. In consequence, we have
the paradexical situaticn whers the promulgators of
the data upon which the OSHA Proposal are based are
anwilling to make the firm conclusionl that clearly
have been made by OSHA.
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A crucial misunderstanding s+‘!1l persists ia the U.S.
with regard to these studies of TBA's textile workers.
When Dr. Lewinsohn indicated that he saw some evidence
of asbestos rslated disease in the population studied
by Dr. Knox (whi:h had entered the workforce since
1951), concern arose in the U.S. as to whether & TWA
permissible exposure limit of 2 fibers/cc was adequate.
Those who expressed this concern have assumed that the
workar population studied, was, in fsct, exposed to
TWA airborne concentratione of asbestos fibers below

< fidars/cc. The facts are to tha contrary. Through
the cooperation of TRBA, the AIA/NA and J~M representatives
were provided summaries of TBA expoeure measurements
that permit these exposures to be viewed in the framework
of the current and oroposed OSHA regulations. The
exposure of the TBA worker population being, in fact,
substantially in excess of 2 fibers/cc, the Lewinschn
data indicating an excess of a4tmexess canact form the
basie f£2r an inierence that such excese of disease

is associated with low levels of asbestos exposure.

In making such an inference OSHA has committed a gross
error in judgment and interpretation.

. The studies on’'the TBA textile population to date have
only reported mean exposure levels, by department and
process (1968). A considerable portion of Exhibit B
attached hereto is devoted to the problems inherent
in attempting to use averages rather than specific
individual exposures as a basis for quantifying risk
factors for use in the developmant of standards. The
TBA studies in the past have avereged exposures in
relation to jobs, areai of capvusure, 1naividual workers,
years of exposure, etc. While these data can be informative,
unless properly understood, it can be importantly
misleading. The averaging of exposures carouflages
the true range of individual exposures, which generally
are substantially higher than the mean figures rspclted.

Any discussion of exposure history and exposure levels.
demands a clear understanding ¢f the current and prcposed
OSHA asbestos standard and the problems inherent in
attempting to locok at averages rather than specific
individual data points in the critical assessment of
exposure. The current as well as the proposed OSHA
asbestos standard wisely does not allow employers to
average the exposure of workers engaged in different
activities or to average over several days or months

T
U Ju
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of axpreures. The lizitaticna inherent in looxing

at such averaces a: in..cwe uf hazard or a basis for
standards are obvious. However, OSHA has relied cn
studies whose authors have done what OSHA does not permit
erployers to do, that is, average exposures.

The current OSHA asbestos standard, which will be
effective on July 1, 1976, requires that each individual
erplovee's exposure be controlled so that no individual
employee is exposed to mcre than 2 fibers/cc cn an d-hou~
T+A basis. If we analyze the TBA exposures in 1966 by
the current or proposed OSHA standards, the highest
1966 average fiber count given in the BOHS (1968)
ublication, was 8 fibers/cc. However, cased on the
unputiished, detailed summaries of the exposure
measurerents provided to us in January 1276 by TBA,
there were at least two cperations in 1966 givirng
average fiber counts in excess of 25 filbers/cc. These
~ymmaries of TBA ewpozurs melsusuments also sujgest
.n3t approximately 40% ¢f tie sampling stations routirely
rielded sample values in excess of 10 fikbers/cc. These
exposure summaries are from 41 reported sampling areas.
In all, approximately 70% of the sampling stations
routinely gave fiber counts in excess of S fibers/cc.
It must be pointed out that these measurements, from
which the exposure summaries were preapared, occurred
17 years ago, some 15 years or more following the on-set
of the routine monitoring in 1951; in other words,
between 1951 and 1966 or later. Furthermcore, these
neagurenents were taken after extensive environmental
control efforts by TBA in the post 1951 period. Therefore,
it is obvious that concentraticns of asbestos fibers
wers sven greater during ‘tne period 1951-1966, or later.

It has never been suggested by the British, nor can it
Teasonably or responsibly be construed by others, that

the post 1951 TBA workforce has, in its entirety, been
exgosed to an snvironment comparable to Lhat caiied for
pursuant to the July 1, 1976 mandate of the current

CSEA astestos standard, or the British standard. The

TBA wor“fsrce at the Eritish textile plant has historically
had very high expcosures to asbestos, as at all cther
manufacturing sstablishmencs.
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CSHA shoulid have been aware and is charged with
knowledge in 1972, that the post 1951 TBA

workforce were not uniformly expcsed to TWA airborne
concentrations of asbestos fibers below 2 fibers/cc.
This fact should have been patently clear to OSHA
from the mean exposure levels reportsd in the earlier
studies oF this population and from the testimony of
Or. Stephen Holmas and Stuart G. Luxon at the Advisory
Committag Hearings on OSHA's 1372 proposed asbestos
standard. On March 15, 1972, Dr. Holmes, at the OSHA
Advisory Cormittse hearings, stated (pages 132-153):

“"We have certainly not reached 2 (fibers) per cc

in the general field of in-plant and out-of-plant
asbestos work in the United Kingdom...and it is
certainly not true hare in the textile side of the
industry that all operations...can be controlled

in the present state of knowledge down ro 2 /fitars;
oer ¢r. YL Qra uvi expected to be getting there
yet. In the present state of knowledge, certain
textile oparztions -- the carding, spinning, etc. =--
do not get down to 2 (fibers) per cc generally.
Certain very high~-quality operations may well do
it, but thé general situation is that we are not
yet, throughout the British industry, achieving

the 2 (fibers) per cc ultimate goal."

Farther testimony in this regard was presented at the
OSHA Advisory Committee hearings on March 17, 1972 by
Stuart G. Luxon, Her Majesty's Superintending Chamical
Inspector of Factories and Director cf tha Industrial
Hygiene Unit, Department of Tyl Tin%t, U.X. Mr. Luxon
testified that (page 466+): .

"Thia figure of 2 fibers per cc should be related
w2 ¢ time-weighted personal exposure over a
working day, aithough for practical rfurpcses
we have chosén to measure this concentration
by sanmpling over a 4-nour period.”

"We know that there will be processes where even

given 2 hich standard of control, the nature of

the operation makes the achievement Of such a
PR A = e 2

level very difficult.
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'Coituin textile giggggsig and handling of
sheets of inausation rd may be cited as
Rarticujar examples.®
“It (the making of textiles) operatas in a
diffarent category re you have different
concentrations. The concentration levels
fluctuate vexy widely. 1 think a great deal

fas Deen done In tha United Xingdom, and a great
research effort has been carried out in the
process of revamping of materials, revamping

our methods process, and the problem is comaing

within sight of the lower levels that are
mentioned.” (emphasis added)

To emphasize :he inconclusive nature of the studies

of the TBA %extile population, the BOHS sub-committee

is only nov undertaking a complete review, updating, .
anlzrzing, vaelidlating and reanalyzing of the available
information on TBA employess. Not even preliminary
findings or recommendations are availaple at this tima.

To sum up the important points on these studies, not
only has there been no "new information" available
since 1972 with respect to dose-response relations,

the BOHS sub-committee is only now generating the first
information they consider appropriate since 1968, and
which may be considared “nev” vhen available.

The next "Xey” paper cited by OSHA in the Proposal is
reference 15, by Drs. Anderson and Selikoff et al,

which i{s still in orese. This paper reports the appearancs
of masothelioma in family mepbers of asbestos workers.

Here again, the erronecus and ill-founded assumption

was sade that exposure in the home would appear at

least, upon superficial observation, to be a light
exposure. After all, the members of the family were

act in the workplaca. Over and above othes deficiencies
in this study, is the erro agsumption that house-
hold exposures to asbestos g%v. Eiou EInIial in dose
relationship concept. The precise opposite is more

likely the truth. As recognised b¥ Selikoff and others,
the lmpregnation of drapes, rugs, furniture, etc. with
asbestos fibers and the constant resuspension of fibters

in the respirable range crsates an exaggerated hasard.
Once asbestos is carried home by the workman, it accumulate
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‘in the hore, and its presen~~ _n the home is likely

~c t= perranent. Cnca L% Gets iato the rugs, for
exanple, {t becomes resuspended by movements such as
brushing and walking and therefore, family members are
getsing a 24-hour a day, 7-day a week exposure, relatively
speaking, rather than a partial expcsure., Of greater
concern; is the facz that the entire population of the
family, including the very young and the very cld, are
exposed. Experirental and clinical data on the

induction of cancer establish that the very young ar:
more susceptible to the eftect of carcinogens. This

fact provides the basis for regularly using young animals
in the laboratory in testing agents for their ability to
induce cancer. Purthermore, in the home envirorment, an
exaggerated opportunity is present for co-factors to

be operating, such as smoking and household pulmonary
irritants. These household exposures also provide an
opportunity for repetitive h-sgh  ehczt seak exposures

1Us Lu the shaking out of work clothes. Lacking specific
dust. counts over the appropriate time period, any conclusion
that the exprusures were minimal i{s totally unacceptable.
In summary, not only has this paper not produced any

"new information" which was not available prior to

1972, it has made errcneocus assumptions regarding house-
hold exposures which fatally flaw the conclusions

reached by the authors and OSHA.

The next “"key" paper cited by OSHA is reference 25,
the paper by Drs. Newhouse ard Berry, which reports
on mesothelioma in the Cape Asbastos workers. On the
basis of the mathematical model that Dr. Berry construczed.
he anticipated that the atta.x rate for workers in the
Cape Asbestos factory, now torn down, and in which

- exposures were high, that some 1l of the workers would
probably contract mesothelioma. This is a startlirg
¢igure, particularly sirce Dr. Selikof? and his asscciates
predicted, and still maintain, that their machematilal
rodel only gives them a potential attack rate ol 7%,
tragic surely, but certainly not lis. Statistical
review of *+~a mathematic:]l mcdel used by Drs. liewhcuse
and Berry, shows in the eves of competsnt statisticians
chat it 18 one that is subject to question, as is
specifically discussed in Exhibit B. The authors
themselves recognize the limitations cf their studv,
stating, "It should be stressed that the population
we are considering were all first exposed to asbestos
pricr to 1964 and most of thenm before 1951. Therefore,
the conditions responsible are not those which should

be achieved today.”
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The next "key” paper is OSHA reference 4l. This paper
reports the ressarch efforta of Ors, Gilliam, Lemen,
Wagoner and their associates at NIOSH. This study of
the Homestake Mine was first given at the New York
Academy of Sciences Confersnce on Carcinogenesis in
March 1975, and reported an excesa of both lung cancer
and pneumoconiosis in this population. They attributed
the excess to the presence of a form of asbestos in
curmingtonite-grunerite ore. The NIOSH group totlll*
dismissed the possibility that this excess was caus

y other potantial lung cancer hazards present in the
mine, such as arsenic and radon daughters. The increase
in fibrosis was errcneoualy attributed toO asbestos,
rather than to free crystalline silica, known to be
vresent in the mine in substantial quantities, or any
other scar producing dust.

Qur review of this paper gives us very serious concern.
A lengthy discussion of what was wronqg wirh chis 2ager,
«s smc forth in Sxhibit 8, attached hereto. This paper,
as cited and relied on by OSHA, was obviously a crude
first draft,and does not represent the type of document
upon which substantial conclusions may be drawn and
decisions made. In support of this statement is the
fact that tHe paper has been rewritten and substantively
altered two times since the original draft.

It is stated by OSHA that the Proposal is based on
"considerable new information...on the toxic effects

of asbestos. This has been in two areas: in the
widening spectrum of cancers asscciated with asbestcs
exposure and in varicus manifestations of asbestos
disease in indi--i2::l: axposzel to rolatively low
concentrations of dust.® This claim by OSHA is clearly
based on an incoaplete and unscientific review
assessment of the available data. OSHA has not presented
even a scintilla of "new evidence® to support a progposed
reduc*’ n of the prermissi™le exposure limits to 0.3
fiber/cc. The rerarences cited by OSHA (1) contain

no "new information®; and/or (2) are based on erroreous
assumptions and therefore reach conclusions which are
not valid; and/or (3) do not support the conclusions
reached by OSHA.
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We have thoroughly reviewad the entire recusd of J35HA's
1972 asbestos rulemaking proceediuy, and find {t replete
with references and data regarding “the widening spectrum
of cancers associated with asbestos exposure” and the
“various manifsstations of asbestos disease in individuals
oxpon:d to (so-called) relatively low concentrstions of
dust.

As {ndicated previously, we have reviewed in considerable
detail all of the references cited by OSHA. This review
is set forth in Exhibic B. Based on this review, there
is nothing that qualifies as "new information®". All

we can f£ind is a replication of the findings and
discussions of risk already known in 1972, Reiteration
of what is known cannot be considered to be "new
information”.

sociated Cancer and the
.idase .n Individuyals

thIV.I! Low Concentrations
n Esta ng the Current

On page 47657 of.the Proposal, it is stated that:

"OSHA also believes sufficient medical and
scientific evidence has now been accumulated

to warrant tha designation of asbestos as a
human carcinogen., Therefore, it is incumbent
upon OSHA to propose the establishment of safe-
guards to protect the lives of affectsd workers."

It is difficult for us to understand any justification
for the above quoted statement. It is .fair td say

that in 1972, asbestos was well recognized world-wide

&8s & human carc en. The evidence introduced into

the record of OSHA's 1972 asbestos rulemaking croceedincs
would alona justify such a designation. Furthermore,

a careful review of the record of the 1972 rulemaking
proceeding clearly indicates that the risk of cancer vas
considered in arziving at the July 1, 1976 standard of

2 fibers/cc, not withstanding OSHA's contention to the
contrary.




L @ntitaed "Coaleiaa Jur
a Racompe-de ...Ccupational Expoadle to
Ascestos”, the emtaklisnment of a 2 fiber
stancar? ancd, =he Jcczument 1s replete with evilernce
SUPCCriing the increased incidence 9! cancer anrd
mescthelioma ameng :ndividuals occupatiora..y excosed
. %o ashenarcse.

asres=os
and wWagener,

“ere presant
ccmmendaticns to the Adv.sory
~his regard, .t .3 mOost relevant
e statements mate by Crs. Powell
sory Commi%ttee reiating to the
=¢ account b LICSH in reacnhing

Az the CSHA Adv
Fenruary-Ma
co-authors cf
to expla.n tne
IZTMmittes mempe

“s specif.icaily

)

B R R LEIED]
m €~

3 ety

alie Wagoner ne 30
censiderations
1t8 reccmmendac

In digcuaminag hew NICEI arlised at 1ITs reccrmendation

for a standard ¢f 2 fibers/cz, Dr. P=well stated :o

the Advisory Cormittee on February 3, 1371 (pages 39-92;,
that:

"One of the major studies that we utilized in
our determination was the work that was done
in Great Britain, where the evaluation was
made by the British Hygiene Society, and then
their regulations came cut...

...they came up with a hundred fiber years, as
vou know, as being essentially their basis for
saying that probably there would only be one
vercent asbhestosis.

...their exposures were based cn esserntlally
a £0-year working lifetime.

o] P R L
TIIID OTIMY SUT SO C€ Lwu ekl s

cer cc vears.

..Cne ¢f tlhe Sl.li..ys that we did ccnsider
was that in %his country we rormally think thac
our workers remally are only employed for about
30 vears in any one incdustrv, and basec upon
30 years, this tusns out %o bte 3.3 filers per
cc on a yearly basis.
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...McDonald in his work in the mines in Canada
used 40 years. The British used 50. ACGIH
uses 30.

...ne utilized this as one of our basic pieces
of information to base our recommendations on.
It seemed to be fairly good. Then we felt that
we had to add scmething else because of
ssibillty of lung cancer and so fort
was _whers our
McDonald's data, which has been widely quoted,
and we looked at Selikoff's information, which
does not have the good dose resyonse relationship.”
{emphasis added)

On February 14, 1972, Dr. Wagoner atated to the OSHA
Advisory Committee members (page 36) th=t.

N "L would like to make two comments. I believe
e the statement was made that I was referring ounly
to the malignant response in my preparation of
the data. This is not so ~~ the NIOSH package
and myself both- addressed ourselves to asbestos(is)
and the malignant response in our decision, or
our interpretation of the data for 2 fibers."

It is patently clear from the above NIOSH statements
before the OSHA Advisory Committee that NIOSH did,

in fact, consider the risk of lung cancer and mesothelioma
in arriving at its recommended standard of 2 fibers/cc.

On page 47654 of the Proposal OSHA states that, “This
extension of the initial data within recent years now
requires refocusing of OSHA's concern from a primary
function of prevention of asbestosis with the expectation
of concomitant reduction in the incidence of asbesius-~
associated cancer, to a new orientation, that of

primary concern with the prevention of asbestos-cancer.”
However, the record fails to substantiate OSHA's
allegation tlhu: che prevention of asbestos-associated
cancers was not considered in the promulgation of the
current asbhestos standard. OSHEA further goes on to
state, "There is an additiocnal logic in this reorientation.
Reduction of asbestos exposure to levels sufficient to
prevent asbestosis is known, at least in some instances,
to be insufficdient to prevent asbestos-cancer.” JSHA
then states, "On the other hand, a raduction of askestos
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exposure to an extent sufficient to prevent asbegtog-
essociated cancer will also prevent asbestosis.”

Our review of all of the available evidence on asbestos-
associsted cancer leads to the inescapable concluaion
that there is absolutely no data of any kind to support
this concluaion by OSHA. PFurthermore, this statement

is a tacit admission on the part of OSHA that there

is an asbestos disease doas-response, and a threshold.

; * etectable Increase In incicence of Asbestos~
] Disease

Based on our detailed review of the entire record of
OSHA's 1972 asbaestos rulemaking proceeding, it is fair

to say that the experte who participated in the proceeding
differed sharply in their opinions as to whether the
standard should ramain a* §, <r ¢ reduced to 2. 1t
18 aiso fair to say that the evidence introduced into

the proceeding did not establish any one position as
being clearly correct. Ths Secretary of Labor ultimately
resolved this controversy by establishing a 2 fiber
standard, effective July 1, 1976. During this ¢
rulemaking proceeding, not a shred of medical evidence
was introduced t~ support a standard below 2 fibers/cc,
except for a few "emotional®' arguments. The dispute
focused betwesn a standard of 5 versus 2. Unless there
is, in fact, new medical evidence, vhich has become
available since 1972 to support the need for an even
further reduction of the permissible exposure limits,

the limits must remain unchanged.

Our review of all of the references cited by OSHA and
all available non-cited relevant scientific publications
and data sources indicates:

1. It is patently obvious that the "new information®
on asbestosis cited by OSHA is not new and provides
no evidence that a 2 fiber/cc standard will have
any adverse impact on morbidity or mortality.

It was wall documented in 1972 that some occupational
groups exposaed to asbestos have been at high risk

of bronchogenic cancer. No "new information® is .
available. Subsequent studies and updates of comtiau~
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SUEZCIL Llie very same
conclusior The 23+, .re congistenc with th
Frexize that exposure levels low enough to
eliminate aspestosiy will alsoc eliminate a
detectable :ncreased risk cf broanchcgenic carncer.

The epidemiclogy »f pleural and peritoneal
mesothelioma has not Leen clarified in the rericd
since 1372. The "new :nformatior” cited by QSHA
Jomes fronm manuscript supporting a dosc-response
for mesothel:oma and suvporting markedly reduced
risks at the present tine.

There 13 no evidence to indicate that a standard
o2 2 fibers,/c: will result in any i1ncreased risk
of gastro~-intestinal cancer.

There are inadegquate data -0 put the guest:ion of

an excess risk ~¢ ~znzz2r o Cie lLarvnx, orcpharynx
and egophagus in correct zerspectivs. 2Jut in

any event, where these aexcesses have been annotated,
che populations have been expcsed tc astestos well
above 2 fibers/cc.

With regard to the reported incidence of various
manifestations of asbestos disease in individuals
allegedly exposed to relatively low concentrations
of dust, the assumption that these exposures were
relatively low is erroneous. The precise opposite
is more likely the truth.

We conclude following our review of both the OSHA ~ived
and aon-citeG literature that a standard of J fibers/cc
18 agegquate.

In this regard, on March 10, 1976 the Mining Enforcement
and Safety Administration (MESA) promulcated a cermanent
standard for exponaenre t> achas:to3 in suiface coal mires
and surface work areas of underground ccal mines. Tle
standarc established a 2 fiber/cc permiss.ble exposure
limit. 2n identiczl prcgusal was initially published

by the U. S. Bureau of Mines on November 7, 1372, It

18 failr to conclude that MESA has either relected the
"new informatiocn” cited by OSHA in the Proposal or has
deemed it insignificant or not in fact "new", inasmuch

. e = p——
o e e
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as the MFSL raa n wez2 promilsated § Lwinihs
followi=e - blt .. 3¢ the OSHA Proposal. MESA

was cerzainly f{ree to publish a new proposed regulaticn
in resporse to the OSHA Proposal. Furthermoie, NIOSH
was free to recommand to MESA a lower exposure level
for asbestcs i1n coal mining during the past § months.
One must therefore assume that MESA agrees with the
conclusicns that a standard of 2 fibers/cc is acdeguate
t2 prevent any Zetectable increase of astestos related
Z.Sease.

We urge OSHA to carefully study Exhibic B, attached
hereto. in which the 42 references listed by QSHA in
the Proposal have Leen reviewed to {(a) determine the
azcuracy of the experlmental data: (p) evaluate the
irndustrial hyglere procedures used in measuring
exposures; (c) validate the biostatistical tests for
significance or non-significance: (4, Zetermine the
structure of the «uvdigs Iril cpidemiologizal and
statistical viewpcints: and (e) relate <he ~onclusions
¢0 the data givern.

The results of this review indicate that OSHA was
misquided in citing these references in suppor: of

its Proposal. OSHA relied on conclusions that can be
seriocusly questioned as to validity ard signif.cance.

To arrive at any occupational health standard, OSHA
must rely on valid data, not on the unsupportab.e
conclusions of authors. OSHA has been derelict :in

its responsibility to verify the data it has used, and
we indict this agency 2or non-critically and egregiously
threatening an industry.

CONSIDERATIONS CONCERNING CARCINOGENICITY

On page 47656 of the Proposal, OSHA states:

"In considering the conetrovers:al i1zsua ¢f carcincyenicity,
OSHA is relying upon not only the new data reviewed above,
but the leading scientific principles ard opinions
haliaved to reflect the research conclusions of inter-

national cancer experts, which were develored since
or not known to OSHA at the tine that the origina
standard was promuldated. (empnasis adced)
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Despita CSHA's contention that scier* “ic principles and
opinions of major mrment were developed since or not known

to OSHA at the time of the prcmulgation of the 1972 standarc,
this statement must be regarded as unsupportakble rhetoric,
since there is an absence of any bibliographic references

as a basis for this position. A critical review of carcirno~

genesis literature through 1975 does not reveal a single
conceptual acvance in mechanisms of carcinogenesis over
the past decads.

OSHA has chosen ths irresponsible option of being guided

by unsupportadble data and disregarding other data in reaching
the following conclusions stated in Section III, Certain
Considerations Concerning Carcinogenicity, on page 47656

of the Proposal:

1. "Prudent policy would therefore seem to indicated
that every reasonable measure should Le caken to
@liminstz Luwan exposure to chemical compounds
as soon as their carcinogenic nature is identified.

Because of the variability of individual response

to carcinogens and other factors, tha concept of

a 'no effect' or ‘'threshold level' may have little
real significance on the basis of existing knowledge.

The threshold concept for carcinogens is, at present,
more a matter of responsible regqulatory policy than
a precise, scientific determination.” (emphasis added)

Our critical review of the carcinogenesis literature throush
1975 is attached hereto as Exhilit .. wvur review leads us
to the following conclusions: .

l. A dose must exist below which a carcinogen is ineffective.
Chemical carcinogens of every known category, chemical
composition, and steric configuration produce mcre
cancers whan administered in large doses than smaller
ones, and a dose-response curve can pe demonstrated for
graduated doses.

A threshold level exists below which a biclogical system
will not exhibit any adverse effects from exposure to a
carcirogenic agent. Chemical carcinogens can be
administered at dose levels which yield no cancers

in laboratory animal models and, which reither shortened
the animals life span nor result in demonstradle




abnormalizies in metabol:ic and physiological
capapliicties. Tnhis is clearly a no-effect (zhreshold)
leval.

There exists an array of environmental situations

in which exposure to chemical carcinogens has failed
to result in an increasad incidence of cancer. The
clear implicaticn is that indeed a sub-threshold level
for exposure exists in actualidy.

MONITORING AND MEASUPRING AIRBORNE ZCHNCENTHATICHNS OF ASBESTOS
oY

acnc
N

1.

of the h
Monitoring and Meagsuring Alrborne Concentrations of
Asbestos Tibers

The Proposal states in paraqraph (e} Mernis

2232 37880 chat:

"Tre purpose of all monitoring required Lty this
paragraph is to measure accurately the airborne
concentrations of asbestos libers in a workplace
to which employees would be exposed LZ they worked
in the area without the use of personal protective
equipment, such as respirators. Monitcring shall
be performed in a manner reasonably calculated to
satisfy this purpcse.” (emphasis added)

Exhibit D attached hareto concludes that the accuracy

of the complete monitoring and meaxsurcmant prccess has
not been adequete’r ~sdigd :ond g ngt clecasly understood
by either OSEA or NIOSH. Conclusions and reccmmendations
have been made by OSHA and NICSH using inappropriate and
inadequate data.

Incredibly, the OSHA Propogal recarmends 3 NICSH document
{"U37853/NIuSH Memprane Filter Method IZcr Evaluiating
Airborne Asbestos Fibers" by Nelson A. Leidel, S:ephan

G. Bayer and Ralph D. Zuowalde) on measuring airtorne
asbes-os fiber concentrations that specifically concludes
chat there is a low statistical orecision anc accuracy
below alrborne fiber concentrations ©O Q fiters/cc,

while at the same time, OSHA 18 propos:ing to accuraczely
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measure I.bar concentrations at and
"2 ~iwposed scandard of 0.5 fiber,/cc. It is
that CSHA has been negligent in its responsibility
akbress* of the technology and screntific knowledge
te monitsring and measur.ing airborne concentrations
fiters.

!
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NIOSH Is Responsible for Generating Considerable Confusisn
ard M:sunderstanding Concerning the Frec.sicn of the
Entire Monitsring Process

It is clearly documented in the attached Exhibit 2,
that NIOSH has even overstated the precisicn (claiming
it is better than any available data suppor:) of the
entire monitoring and measuring procedure for airborne
corcentrations of asbestos fibers :n the range where
HICSH claims it has been successfully applied, by
referencing inadequate and inarrrorrcicie s.edies.

Some of the visiple NIOSH effocrt, such as the PAT progranm,
is highly commendable., However, some of the NIOSH reports,
are, at best, inadequate. NIOSH is responsible for
generating considerable confusion and misunderstanding
ccncerning the precision of the entire monitoring process.

We believe that NIOSH has an obligation to publish
competent scientific reports. The complete lack of
scientific rigor cn the part of NIOSH, in this regard,
is inexcusable.

There Are No Data Available to Sugggrt a Conclusion

That @ Standard Method Racemmendew by OSHA and NIOSE

Ts Sufficlently Pre~i-- -~ - ylatory rurposes,
Particularly At Alrborre Concentrations Beélow 2 Fibers/CC

Exhibit D, attached hereto, reports on our investigation
of the empirical precision of the entire process for the
estimation of ai-horne agbestos Zibeér concenzratichs.

Based ugcn our investigation, we ccnclude that there are

no_3ata available to supvort a conclusion that the stardazd

Tethod recommended by OSHA ard NIOSH is su?Ziciently
2Isc.ise for requiatory (ccmﬁixance and enforcement)
purvogses, narticularly at airborne concentracions telow

¢ _tibers/cc. This conclusion is extremely importart
nasmuch as OSHA health standards can be, and are, enfcrced
in the absolute sense. OSHA published permissible exposure

limits are not promulgated or enforced as a "gcal”, as
is the case, fcr exampie, with the British asbestcs
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standard., 1f a permissible exposure limit of 0.5 were

in fact promulqated 23 proplsed, and if pased on a compliance
inspection an OSHA industilai nygienist was to report

an aisborne concentration of 0.6 asbestos fibers, a
citation would be issued. At the same time, the industrial
hygianist for an employer might well find less than

0.5 fiLer/cc present. Based on the results of our
studies, the uncontrollable variables in the entire
monitoring process cause the co-efficient of variaticn

to increase to such an extent when monitoring and
measuring small airborne concentrations of asbestos
fibers, that one would have to find a concentration

of asbestos fibers above 3 fibers/cc to be reasonably
secure in the determination that the levels are, in fact,
above 0.5 fiber/cc. Since the empirical precision of

the entire monitoring process is subject to so many
uncontrollable variables, the eguitable enforcement of

a permissible exposure limit o¥ §.5 fibers/cc becomes
inpracticable, if not impossible. Controlled laboratorv
studies, theoretical! investisaticns, and most importantly,
2.3:84 workplace sampling, have shown that the monitoring
process cannot distinguish between 0.5 fiber/cc and

2 fibers/cc.

Based on J-M's recently completed, in-house study on

the precision of the entire monitoring process, as
reported in Exhibit D, we have concluded that the accuracy
and precision of the entire monitoring process, as
alleged by NIOSH, is clearly not supported by the data
presented from our own study. It has also shown that
other NIOSH data also contradict the claimed accuracy

and precision. It is obviocus that to propose tie use

of a single co-efficient of variation of a single seqnent
to describe the entire monitoring process, in all
environmants, is to ignore the facts. The variation of
the entire monitoring procees depends on many factors,
among them other airborne contaminants. Although more
data are needed to verify it, logic ‘rould dictate that,
all other factors being equal, thcse atrollable
variables in the entire monitoring process, wculd cause
the co-efficient of variation to increase for smaller
airborne ashn=tcs fiber <cncentcations. This points cut
the fact that it becomes virtually impossible to menitor
in the framework of a compliance-ro compliance situaticr,
in the range of concentrations below 2 fibers/cc.
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In Exhibit D we heve 2130 reviewed all available
litsrature on the entire asbestos monitoring process,
and we conclude that the probhlem cf the inherent variation
of the process has been misreprise.ied and misunderstood.
While it may be the best practical method availasble,

it has very limited precision, particularly in lower
ranges of airborne fibers. An actual airborne fiber
concentration of 0.5 fiber/cc will routinely produce
sasple counts of 2 fibers/cc or more. A solution
generally offered to improve the precision of the

entire monitoring procesa, is to increase the number

of microscopic fields and/or fibers counted. This

is an expensive, time-consuming effort that perpetuates
the misconception that fiber veriation of the filter

and microscope slide is the only source of variation

of any importance. This misconception is discussed

in deteil in Exhibit D.

In stating the juetification for the Proposal, OSHA
states or page 47633 of the Proposal that:

*In addition, OSHA believes that new research
developments regarding the harmful effects
of asbestos sxposure, as well as advances in
monitoring and protective technology, make
tion of the previous standard's
premises and general structure desirable."”
(emphasis added)

This statement nust be regarded as unsupportable
rhetoric, esince there is an absence of any bibliographic
references as a basis for OSHA's -llegations of
“advances in monitoring.® As a matter of fact,
“advances in monitoring® do not exist and recent

studies all are in the direction ot showing serious
limitations of what at one time was thought to’ be

good monitoring methods.

In conclusion, it is impossible to monitor a difference be-
tween (.S fiber/cc and 2 fibers/oc in the workplace using
a4 monitoring process that cannot distinguish between

0.5 fiber/cc and 2 fibere/cc. Purthermore, there are

o0 known modifications to the method that would permit
such monitoring. '

R~ 3
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NMING A Q.5 FIBER/CUBIC
Y TP ASBESTT3 TIBER

' ‘dE WCRKZLACE

OSHA'3 Raticna. for a 0.5 Fiber/CC Stan-a

Before discussing the -echnological feasibility of
atzaining a rerr:issitle exposure limit of 2.5 fiber/cc,
1% must Te nozed that OSHA states in the Proposal that
1Y re:ﬁi:=;:le erxposuze limit of 0.5 f{iber /cc was selected
.n l:au 3£ "no detect=2:ble concentiraticns” Lecause O
technclozi7al and eccnomin "feasikilisy.” However,
NSHA cffered nco evidence whatsoever in the Propeosal
nnATre the cf a permissible exposure
wimit of 0.3 fiber/:r. Acain. this statement by OSHA
must te regarded as unsupportable rhetoric. Not only
should OSHA have provided such evidence in *he Proposal,
1t must se< fzreh such evidence i1n any standard
untinately promulgated. Based on our cwn evaluation,
we bel.eve that sufficient evidence does nc: exist :c
SUPErCrt a ceterrinaticn that a verwign'hle 2vpzous:
Iim= ~€ o ¢ L _Ler,cc 18, in fact, techriolecgacally
feasicie tu attain.

Analysis of the Technolcgical Feasibility of Attainin
a 0.5 FiSE:?cc Permxssxb%e EXDosure —imit

Exhibit E attached hereto provides an in-~depth aralysis
of the technological feasibility of at=aining a 0.5
fiber/cc permissible exposure limit at J-M facilities
manufacturing asbestos-containing products.

(a) Cespite a 40-Year Effort to Control Ai-bcrﬁe
Cconcentrations of Askteeros Fibers, There
Existing Technclinmauv s t=ifa
Exposures to Below 0.5 '/CC. Rega:dle:- ot
Wrat Effores fle Exert

For many vears, J-M has continuved to {nstall and upgrace
mechanical exhaust ventilation evste~=2, mcdify crocess
aqilizment, and .itilcduce aew work practices in its

olants manufacturing asbestos-containing products,

in an effort to reduce the airborne concentratiors cf
asbusccs fiber to which its employees are exposed. These
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procedules lLiave been CoOontinuousiy upgradad and
improved es the “scacte of the art” of dust control
advanced.

Dust control mechanisms which we installed prior to
December 1971, when the Threshold Limit Value or
permissible exposure limit for asbestos dust was

S mppcf, were not designed solely to schieve 5 mppcf,
but ware designed to attain the lowest possible airvbo.ne
concentration of ashestos dust in the workplace, with
the gnal of reducing axposures below that level in all
of our ashestos-using operations. We employed what we
congidered, at the tima of installation, to be the best
availlable technology.

Efforts to control airborne concentrations of asbestos
fiber at J-M facilities dates at least as far back as
the mid~1930's. —_—

e e et S e Surveys performed by our industrial hygiene laboratories,
using the impinger technique, revealed that by 1370,

we were close to achieving our goal; approximately

90¢ of our monitored asbestos-using work stations were

under the then existing TLV. In December 1971, OSHA LE
promulgated its emergency standard for exposure to

asbestos dust, which specified an 8-hour time-weighted
average exporure limit of 5 fibers/cc, as determined by

the membrane filter/personal air sampler technique. An
analysis of our industrial hygiene data in early 1972

showed that, due to the change in the required monitoring
technigue, only 60V of ocur work stations compliad with

the then new OSRA svnagnra 1imit; cnntrasted to over

908 compliance with the previous TLV. N
Following the promulgation of OSHA's emergency standard

in December 1971, J-M immediately initiated programs

to comply. These programs were further intensified

af+sr pramulgation of the permanent standard, with its
requirement of an expoaure limit of 2 fibers/cc by July i,
1976. As in the past, our programs were not primarily
Jesigned to acnieve 5 fibers/cc or 2 fiberss/cc, but
rather, were targeted towards achieving the lowest
possible level, wich the minimum goal of all work stations
being below 2 fibers/cc by July 1, 1976. We employed
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<hat ve cornsidered =c be Zhc test available dust control
technology, and instituted practices and process modifica-~
tions that wers developed for those situations where we
believad available dust control technolegy would not be
adaquate. In some instances where control was not
feasible, the product was abandoned.

By mid-197S, it appeared that cur environmental control
and other efforts would be successful. Industrial
hygiene surveys showed approximately 30% comnliance
with the July 1, 1976 limit of 2 Z{bers/cc.

When OSHA published the October 9, 1975 Proposal, we
sxamined our industrial hygiene data to determine our
compliance status. This examination indicated that

as a result of our intensive past endeavors, 45V of

our monitored work scations were in compliance «ich

the piupcsed permissible exposure limit of 0.5 fiber/cc
(subject to the precision of the monitoring method as
discussed in Exhibit D). gg%g_giggrc dces not take into
account the discontinuance of opera i_____{__grr__m d products
whic. ve been aban cause of our inability to
meet even the current OSHA asbestos standard.

It must be clearly understood that the attainment of

4S% of our monitored work stations below the proposed
Permissible Exposure Limits, in no way implies, let alcre
assumes, that the application of best available technology
can similarly reduce airborne concentrations of asbestcs
fibers at all of the remaining wcrk staticna. To tha
sontrary, best aveilabli tulli.nlogy was alreald; Leen
applied to most of these work stations. It is fair to
conclude that 45V of our monitored work stations do
comply with the proposed Permissible Exposure Limits,
snly because best available technology was successful

4t these stations, and was not successful ¢2 the sare
e¢xtent i1n other process steps in our facilities where

the same control efforts were made. Certain process
steps have maiox problems and still regularly produce
airborne concentrations of asbestos fibers well akove

0.5 fibexr/cc, with some process steps even above

2 fibers/cc, despite our efforts to install the best
available dust control technology.

Our study of these problem areas has convinced us that
in many instances, application of best available
technology will not enable these process steps to eet
the proposed Permissible Exposure Limits. Entirely
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In surmar, we nave no T sutce i in reducing

erpicvee TWA exgpos.uces ; o TIn .traticns of

astes:cy f.bers celow 2 fi . wcrk stations,
cespite the cona:ders-le hord r yYears standirng.
There is no technolcgy to v r=duce TWA exposures

to below 0.5 fiher/cc, irre » 2f what efforts we exert.

(b) A Permisaible Exnosura Limit of 0.5 Firere/crC Will
Require the Virtual Elimination of Any Ail-borne
Toncentrations of Asbestos

The enormuus effort and expense wh:ich 13 involved in
virtually eliminating the airborne presence of any sukstzance,
assuming {t i{s even possible at all, must te reccgnized

and appreciated. The promulgation of a Permissible

Exposure Limit of 0.5 fiher/=~ wcull Lasivaily require

L@ Vilft.ai ellmination of any re.case of asbestos

fiber from manufacturing processes .nto the workplace.

This would be necessary in order to take into account

the ambient background levels of asbestos. :

Furthermore, in order to operate under a Permissible
Exposure Limit of 0.5 fiber/cc, one mustc, in facs,
design and operate below this limit, in order to ave:d
periodic uncontrcllable fluctuazions above the linmit.
Therefcre, the techrnological effort and cost involved
will be further increased in magnitude, assuming such
levels could be achieved.

Obvicusly, substantial accomplishments have been made
in the past 40 yearc tS reduce airborne concentrations
0% asbestos fibers to which workers are exposed. As is
well recognized in general environmental controls,

the technological effort and cost involved in achievina
a 35% reuuction. for axamela, in tha cmiasisa of a
nollutant, can be incrcased by several mul:tiples in
order to achieve a further reduction of several n~cre
cercentaga zoints. This is certainiy tne case with
respect to achieving any further reductions in aizberne
concentrations of asbestos fibers to which our emplovees
are expcsed. :
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Righ in ancihias aiea
can influence costs wag axplai;cd o, Transportation
Secretary Coleran in a recent speech:

"wWith the funds provided 1la the rail act we can
eliminate the deferred maintenance that has
accumulated along the corriders since 1969,
‘rehabilitate the bridges, and improve signaling
and control systems to permit safe travel at
speeds of 120 miles per hour. We will, in effacet,
achieve smcoth, reliable service which permit
consistent trip times of two hours 40 minutes
between Washington and New York, and three hcurs
40 minutes between New York and Boston, all at
lgss than half the cost of the investment
rYequired to reduce those times by another 10
minutes Washington to New York and 40 _minutes

New York tc Boston. emphasis added)

s culy 1, 1976 Mandated Stancard of 2 Fibers/CC
Must Remain Unchinged

Pursuant to Section §(b) (5) of the Act, the Secretary
of Labor is authorized to set standards which "most
adequately assures, to the extent feagible, on the
basis of the best available evidence, at no employee
will suffor materlal impairment of health or functiocnal
capacity...” (emphasis added). This authority also
obligates the Secretary to weigh the benefits to
employees against the burdens on employers. In the
instant case, the best available evidence would appear
to indicate that a TWA Permissible Exposure Limit of

2 f{ibers/cc will not have any adverse impact on
morbidity or mortality. CSHA's conclusions to the
contrary are based on the conclusions of certain
researchers, which are not even supported by the data
gatherwyd by these researchers. In other cases, OSHA
r..a reached certain conclusions frcm che datla ot even
reached by the researchers themselves.

D . s e e o s = Ao v

The substantial :nzertainties which do, in fact, exist

as to the feasibility of uniformly achieving a Permissible
Exposure Limit at any level below 2 fibers/cc nust
outweigh any conceivable benefit to emplovees, particularly
inasmuch as OSEA has totally failed to prove any such
benefit in fact. Furthermore, in Industrial Union
Department, AFL-CIO, et al., v. James D. Hodgson
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(4997. 24 478), the U, 8. T:uirt of Appeals held that:

"Congress does not appear to have intended

to protect emplovees by putting their employers
cut of business - either by requiring protective
devices unavailable under existing technol

or by making financial viabIIlty generaily
impossible.” (emphasis added)

Inasmuch as existing technology will not be sufficiert
to uniformly reduce airborne concentrations of asbestos
fibers to any level below 2 fibers/cc, the July 1,

1976 mandated standard of 2 fibers/cc must remain
unchanged. OSHA has selected its proposed Permissible
Exposure Limit solely on feasibility, However,
existing technology will not uniformly achieve such a
limie,

So0h_APP ROACH

1. OSHA Must Consolidate t

to Revise the Existing Asbestos ar
Construction industrv with the Hoanngl on This

Froposal

The Proposal states, "It is OSHA's intention to develop
and propose a separate revision to the existing
asbestos standard for the construction industry...

the uniqueness of the construction industry itself
(viz., the multiplicity of non-fixed workplaces,

ard utilization of high transient workforces)

strongly suggests separate treatment.”

We agree that there are certain unique factors present
in the construction environment, and not present in a
manufacturing environment, which warrant special attention,
including, but perhaps not limited to, a =odifled-
approach to compliance.

The Prooceal further 3tatas that, "Upon publication of
the proposal to revise the existing asbestos standard
for the construction industry, OSHA will consider the
possibility of consolidated hearings on that proposal
and the proposal contained herein for all other covered
employments.”
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We strcnTly urge O8F Rl idacs ohz
an the fosa. =a v t5e = aoxi_ling astestos
acantiald {22
nearings cno : 1 The manufacturing and
censtructs - Yy seqments are so intimately
re.ated, ic otnerwise would be a grave misctaxe
. and weuld a 3ross niustice s the entire
asbestos The majority of J-M's asbestos-
zcntaining are either directly scld to or
sitimacely uased or .lnstailed by =he construction
industry. Therefore, any propcsal to revise the
ex:8-ing asbestos standard for the construction industry
will most definitely nave a very significant impacs
on J-M and other manufacturers of asbestos-containing
producss. Asbestcs product wanufacturers have a vital
need %o know the effect the construrtion industry
szandard will have on the continued use of asbestos-
containing precducts in construction. Will there still
be a marker t2 jugtifv the =cex =f -zmpllance 2N
wimoalTUTIng? At the same time, the constriction
industry nas a vital reed to know the status of the
continued availability of asbestos-containing products.

£ oo
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Therefore, we strongly urge OSHA to postpone hearings

on this Proposal until such time as a proposal to revise
the existing asbestos standard for the construction
industry is published and hearings on both can be
scheduled jointly. There can be no logical reason to
duplicate testimony and evidence relating to such matters
as toxicological considerations of exposure to asbestos,
considerations concerning carcinogenicity, monitcring

and measuring airborne concentrations of asbestos fikers,
etc.

OSHA Must Adopt a Uniform Aporoach Towards Regulating
arcinogens

Tt i3 aprarent that che Proposal d1%fevs 1nm 2r32niI3ticn
and requirements from other curren: and progosed QSHA
standards covering carcinogenic substances. Althcugh

it {s cbvious *“s* certain zrcvisions of OSHA's health
standards need to be modified to be appropriate for
application with respect to specific substances, it is
mandatory that the general format of all health standazds
covering carcinogenic substances be identical in view

of the stated OSHA position on dose-response and
threshold. Needless language variations between such
standards ars inconsistent with the objective of the
OSHA/NIOSR Standards Completion Project of enabling
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a=plsyars to better understand ana comply with

existing OSHA safety and heaiih standards. The
commonality of the provisions within health standards

will gresatly assist employers in the understanding

and administration of this and the increasing

number of other standards. Inasmuch as unnecessary
wording variations can contribute to confusion,

uniformity in provisions will facilitate maximum
applicability %o various s-andards. Employers would

be relieved of concern for the possible significance

of minor wording variaticns hetwaen analcgous paragraphs
in different standarxds. Therefore, we urge OSHA to revise
the specific lanquage in the promulgated standard to
conform with the specific language set forth in other
current and proposed OSHA standards coverning carcinogenic
substancea, as has been done in Exhibit G attached

hereto. We strongly belileve that such an approach will
beneficially assist amployers in the understanding of

and complianca wis s standacd.

Purthermore, we have a se-ious question regarding the
basic approach by OSHA with regard to regulating
occupational exposures to asbestos, versus OSHA's
approach towards regulating other carcinogenic substances
in the workplace. In the proposal, OSHA reaches the
following conclusions:

1. "Prudent policy would therefore seem to indicate
that every reasonable neasure should be taken to
aliminate human exposure to chemical compounds as
soon as their carcinogenic nature is identified,

Because of the variability of individual response
to carcinogens and other factors, the concept of a
single 'no effect' or 'threshold level' may have
little real significance on the basis of existing
knowledge,

. OSEA recognizes that there is no assurance of a
safe exposure for a substance with known carcinogenic
property. in this case asbestos, and thus there
should te no detzctable concentraticns.”

In only one existing occupational health standard, the
Standard for Occupational Exposure to Vinyl Chloride

(29 CFR 1910.1018), has OSHA taken a standards sectting
approach in accordance with the above stated conclusions.
There are many other carcinogenic substances to which

-
==
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individuals are occupatiocnally exposed, yct OSHA

has not applied these conclusions to all such
substances. YNot only do we believe that such an
approach is not warranted frcm 3 healtlh atandpoint,
but the literal applica%izr _I the above stated
sanclusions $0 all carcinogenic substances in the
workplace would inevitably result in the complete
shutdown of U.S. industry. For the reasons set forth
in Exhibit C attached hereto, OSHA's conclusions and
actions in this regard are erroneous, and frightening
in the extreme.

Certain very clear and obvious distinctions must be

made betwee. the facts known regarding the health

effects of vinyl chloride and the state of knowledge

of the vinyl chloride and PVC industry (regarding the
technological feasibility of controlling airborne emissions
of vinyl chloride) prior to October 4, 1974. First, little
knowledge was available at the time regarding the health
effects of vinyl chloride and the levels of exposure
responsible f~- ~—_,; the known health effects, in order

to establ.sn a dose~resnnncte relzticaship. Prior to
Jdiuary L1974, there wasn't even a reported asscclation
between occupational exposure to vinyl chloride and angio-
sarcoma of the liver. By October 4, 1974, fewer than 20
cases of anglosarcoma of the liver were reported worldwide
anong smployses and former employees occupationally ex~
posed to vinyl chloride. No detailed exposure data for
these individuals were available, nor are they available
even now. Prior to January 1974, industry, the medical
community, and appropriate government agencies were not
following populations occupationally exposed to vinvl
chloride, from a monitoring or health standpoint. The
announcesment by B.P. Goodrich and NIOSE in January 1974
was unanticipated by industry and the medical community

in both the U.S5. and «nroaa. 1his is not the case with
respect to asbestos. A great deal of knowledge has Leen
developed over the years, as is well evidenced in

Exhibit B, to support a conclusion that a TWA Permissidble
Zxposure Limit of 2 fibers/cc will not result in any
detectable increase ln lncidence ~r asbestos-relaled
disease.

Second, {* is fair to say that prior to January 1974,the
vinyl chloride and PVC industry had no basis upon which

to determine whether or not it could develop and introduce
angineering and work practice controls to reduce TWA
exposures to below ) part per million. They had never
tried. In the past, control eff.rts were solely criented

"




tu the exposure levals =votecting against the develcprent
cf acrcostec.vsis and an explosion hazard. Tney did

rot have the benefit of many years of experience in
controlling occupational exposures to vinyl chloride.
This i3 not tre case with regard to asbestos, as is

~all evidenced in Exhibit E attached hereto. We have
been working continuously for approximately 4C years

to install mechanical exhaust ventilation systems.

nodify precess cguipment and introduce new work practices
in an effor: o reduce airborne concentrations of
astestss fibers in the workplace. These efforts represented
the applicaticn of best available technology at the time.
Despite considerable affurts of many years standing,

e have rnot even been successful in reducing employee

TWA exposures to airborne concentrations of asbestcs
fibers below 2 fibers/cc at all work stations. At the
present time and based upon our extensive documentahias
experience, we can accurately stale cnat there is no
evieting Lecnnology to uniformly reduce TWA exposures

to below 0.5 fibers/cc, irrespective of what efforts

we exert.

Therefore, it is nolthoé‘app:op:ilto nor juiti!ilblo

for OSHA to takéd the same regulatory approach towards
asbestos as has been taken with regard to occupational
exposure to vinyl chloride.

As is clearly evidenced from the precedinag discuseions,
many of the provislions ... cuw proposed Section 1910.1001,
as set forth in the Proposal, are not supported by the
best available evidence. Rather than attempting to
summarize each and every one of our concerns, they cannot
te expressed any more eloquently than has been d=ne in
Zxhibst P at.ached hereto. Exhibit P (VREFACE) sets
“sreh our concerns in detail. Exhibit G attached here<o,
is a rewrite of the proposed Section 1310.1001. Section
1910.1001 has been rewritten in accordance with the applica-
ticn of the best available medical evidence. Exhibit F,
“"e PREFACE, sets forth our concerns, and provides sound
support for the additions, deletions and modificaticns
Srsposed.
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SIhCLuUsIcH
As is wel. recognized, (¢ the goals of the Occupational
Safety and Health Act are to be achiesved, voluntary
compliance and cooperation by ercloyers and employees ls
essential. However, OSHA's proposed revision of the current
asbestos standard is arbisrary and capricious and discourages
voluntary compliance. OSHA is discouraging employers from
installing beat available techrology to achieve comgliance,
by unnecessarily and without any valid justificaticen, j
proposing to drastically change a standard only recently
oromulgatad, and not ve: even completely in cffect, What
ansurances does indus:try hava that OSHA will not propose
even further modificacions in a few mcre years? Indusctry
nas made a staggering investmen: in terms of manpower,
ef.ort and cost in the past Jiy years to achieve compliance
with the current 5 fiter/cc standard and the July 1, 1375
standard of 2 fibers/cc. It is likely that many of these
investments mav ~n¢ “aes boen wsaue 8t ali, or different
approaches caken and different investrents made, if Lﬁdus:'v
rad been directed in 1972 t> reduce all TWA airborne
concentrations of asbestos to below 0.5 fiber/cc.

W B B

v .

In certain process steps in variocus industry s~cments, best
available technology will not reduce TWA airt .. zoncentratic:r)
of asbestos to below 0.5, It is also likely that certain, )
if not many, employers would have abandoned various operations
and products, in view of the serious uncertainties as to
whether any efforts wou'd have been sufficient .2 reduce

TWA exposures to below 0.5 fiber/cc. Furthermore, there

are many instances where employers would not have utilized
certain engineering controls installe” ir <%~ =33t % ‘ea-s,
it they knew at the time that a Pernissible Bxposu:o Limit

of 0.5 fibers/cc would be mandated in the near future.

large multi-plant employers, with more than one manufacturing
plant producing asbestos-containing products, will likely
pilot-test new engineering technologv and equipmen=. That
18, they will inercduce it licsst in just one nanutacturing
facility. If it is successful in reducing airborne .
concentrations to below the Permissible Exposure Linmit b
(e.g. 2 tikers/cc), then it will be applied to the remaining
facilities. However, if the pilot iustallation indicates
that the technology and equipmen: is only successful in s
reducing airborne concentrations of asbestos <o within a .
range of 1l-2 fibers/cc, the empiocyer would have been .
foolish to have applied such “echnology and equipment at :
all of his remaining plants, if he had knowledge that the
mandated Permissible TxTosure Limit weuld be reduced in
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the near future to 0.% fiber/cc. Such employer would
likely and prudently choose to forestall such turther
application and investment, and devote his resources
towvards developing new and advanced technology. 1In many
instances, substantial investmants have Leen made which
cannot reduce airborne concentrations of asbestos to
below 0.5 fiber/cc, and may ultimately be abandoned.

A critical review of the best available evidence dictates
that the OSHA Proposel should not be adopted for the
following reazons:

1. A TWA 3tandard of 2 fibers/cc will not have any adverse
impact on the morbidity or mortality of individuals
occupationally exposed ¢c ashestos.

The OSHA/NIOSH recommended monitoring method is unable
to distinguish between 0.5 fiber/cc and 2 fibers/cc in
workplace monitoring, thereby rendering the 0.5 fiber/cc
proposed Permissible Exposure Limit moot and a fiction.

There is no existing technology to uniformly redure
TWA axpos:eres €S Lelow U.5> tiber/cc, regardless of
the efforts sxerted.

OSHA's actions in making this Proposal, when viewed in light
of the best available evidence, are s0 contrary to such
evidence as to be arbitrary, negligent and untenable.

In the unlikely event that the completion of ongoing studies
of the Turner Brothers Asbestos Co. employees and others

in the next 2«3 yeasT vield data that Question this standard,
a2 scientifically sound reappraisal will be in order. In the
reantime, there is clearly no evidence to indicate that any
axcess incidence of asbcstos-related Aisease will result

from such an interim decist~n.

finally, we request that OSHA schedule a hearing with reaperc
o this Proposal. At the hearing, we will introduce evideuce
congistent with the ocbjections raised herein.

- 1
Ceary tud xs8,

Richard P. Carter, Manager
Government Affairs

RPC:3h
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) facets pertinent to tne 3ritisn standard and otrar scitisn
4di1es nave sceen 3Jrussly misrepresented.

It 1s clear znat the 4. listed references on wnich tne Case 1s
rade for a new standard are almost exclusively eoideniological
ztedies., For tnis reason 1t is 1mperative tna: there 1s a c3mmon
:nderstanding of tne terms that are generally used and cf tne
z3ror pitfalls cnaracrerizing the merhods emploved. 4He celieve
tmat the follrwing dierussgic= 1~ €ollyr e camsprr 9t th o ruovrently
iccepted autnoritazive principles of epidemiololy and
2.3STatlstlcs.

It--egrs a~d Terminoioawy

ircyp or cotulaticn. sucn as a factor/ labor
study, 13 ofzen refarred to as the stuay e
tne 3ata collacted on the concit § =2xXperia2nc

cecific J.3ease {e.3. cases 2f lung cancer or deatns
0 1in3y cancer) are oresented 1n summary, and irecuently.
{3ra. Tne two terms routinely used to descrite cr cnaract
Sepulation’s experience r2lative to a 3pecific disease arce
inciience and prevalance. The zopulation may ce a worxers stuly
nort, the residents of a jeographical 3ared, an =2tanic jrous.
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above; £ s:ucy and :rcsen:a:xon st disease data. [0 define 2
population mote grec - -ly, sgproncriate additional descraiptors may
De apbilea., AS one ex‘*~ple .n tne case of lunjy cancer 1ncidence,
sex and 23e Tay ce used, . for ezample men between tne ajges cf 5
and 54, at wnich zime tne data would e that of aje-specifil ’
incijence . CSepending on tne Zisease, the 20Lulifin. TiEs
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The prevalence of a disease for 2 copulation refers to the <ot1l
nunber of cases. botn new and already existing. in tne ooculazion
during a sopecified period of time cr at a soecific zoint in time,
as for example, a one-year teriod, a five-vear peridd. or one dav
for that matter. 3y dividing the number of cases of a diszease >y
the copclation at risk, trevaleice rates can be defined i1n a
manner analagcus to incidence raies. The term death rates is
applied to the incidence of all diaths in a popuiation, ‘that 1s
the population’'s total mortality e-‘perience. Wnen jeaths ire
furtner 1dentified as to “cause,” tne information i8 idearifresg
the cigae-scecxfxc cate and the nooulatrion may furehar ~e
cnaracterized, .f ohe wisaes. Dy additional descriptors as noczed
arove.
yopulation conort-mortality studies utilizing casue-3Decific deas:
rates furth:r characterized by age, sex, race erc analyzed 1n
.elaction to gecqranmnic logatisnl, matiuns. states, of tegions are
a major componant of the availabtle :nformation on the taxig

ftects 3f asoestos.

Generally spceaking, the aortality experience of an exgosed cchor:
1S compared with the mortality experience of 2 1onexno d-
oopulation. ihen a cause-specific death rate 18 éxces vely niqa
for the exposed cohort wnhen compared with the cause-specific Jjeat®
rate for the nonexposed oopulation, the exposure experience 13
suspect in the causation. aAn idesl design for ocpulation healen
studies calls for the designated ocpulation of interest %o oe

"non 'l{ |]

uu ¢




1dentified, Qquantified, sppronriagtely Jeaciileu a8 tu 1ts
charecter1stics (e.3. smoking nabits Or exposure levels), and
tollowed throudn tise t. agasure and record tne nealth
experiences, mnst particularly in crelation to tne enviconmental
tacrtors of interest. The observing of a population forward inen
tne future through time :s zcf3ifed to 48 & prosoective study.
yntortunately this 1deal zes.yn ivc 4 study of the 2ffect of an
sxrnsure on a population from a pucrely scientific point of view is
often nct lassible. For example. an elaborate prospective study
nay not pe practical because of cost or time constraints.
Diseases -hat ace very rare (l1.e. the incidence rate i3 srmall)
require an unmanageadbly large study cohort to assure that there
will be enough cases of Jdisease for study and tnus that
- significant data will be provided. Diseases that have lang lateut
cer10ds (i.e. diseases tnat require decades or evan scores of
7ears following initial exposure before they secome manifest) may
requite impractically long follow-up periods (time of on-q0ing
observation). Because of these problems, methods of investigacion
that utilize events that have already occurred {(ratner than
walting for furure cbservation aof tne disease experience) have
zeen developed. This general approach of looking back at
rnistorical evidence (in contrast to the prospective or present or
fature approach) is referred to as retrospective inveesi-ztiir,
Unfortunately, one of the mai~r p:zilems freguently encounteced in
rerrnenectije 1nvestigations is incomplete. unobtainable oc
et questionaoly reliaocle previously accumulated data. 1In contrast.
the more ideal prospective study allows for extensive planning for
data collection adequate to assure that all hypotheses of interest
and merit can be investijated. Thus retrospective studies are
never as reliable as prospective studies from the standpoint of
the conclusions drawn therefrom.

Since the bulk of the studies providing inforazation about the
toxicological effects of asbestos are retrospective in nature. an
understanding of tne three recognized types of retrospective study
designs is mandatory. The three types are (1)
tetrospective-prospective, (2) case control, and (3 caze study.

A retrospective-prospective investigation attempts to retrieve
intormation on a study cohort beginning at an earlier-point in
tite (e.g. 18 or @ years earlier), and from that date on, it then
attemnts to follow the population in the manner af a orosacctive
studv. Inherent limitations in this ctudy approach include
variztions in the quality and reliability of the data tnat
characterize the members of the cohorts (e.g. intensitv of
exposure, duration of exposura, wora location, smoking rabics,
23c.). 1In addition the frequent 1nability to follow uo
tindividuals who 4rop out of signt and cannot be tracad cause real
Jdroblems) intecrteres wirth accurate estimation of incidence or
sftevalance. These limiting factors in cetrospective-prospective
Studies have immediate application %o the study of

ispestos-related disease, since many of tne asbestos
sonort-mortality studies are of this ty-e.




The case-control method identifies individia]l cases of the disease
Of L1nterest 3ANu watCNes OC PALLS UP €ACNH Case Witln Qud wi aule
controls {i1ndividuals who do not have the disease), zatching beinqg
in terms of same age, sex, general environment, et>. Matching is
the key to retrospective case-control studies. The essence of the
case-control investigation is to match cases and controls on all
possible characteristics other than that which is the reason for
the study (1n this case., aspestos exposure). Cases and controls
are tnen compared for this specific characterictic of interest (in
this case, the pattern of aspestos exposucrel. For examole, 1t
more asHbestos exposure 1S found in the lung cancer c3i3es than in
their nonlunj-cancer controls (here lung cancer is the disease;
asbestos exposure 18 the characteristic of interest), then
asbestos exposure has been found to be associated with lunj ceaces
in tnis study. The case-control design can be useful in the
investijation of rare (very small incidence rate) Jiseases.

“nere are well-known limitations inherent in the case-control
metnod. Inability to match the case to the control is caused
conmonly oy inadequate records describing both the case and the
control in terxs of the features to be matched. Thus, dependency
upon previously accumulated data wnich commonly is inadequate.
inpaicrs tnis method 1n a way similar to that vnich limits the
retrospective-prospective apprnach.

in spite of the limitations o. tne first two retrospective desi3ns
described above (retrospectire~prospective and case control) they
allow for some formal analvses of the data to identify increased
cigsk groups. Por our kinds ol purposes, an increased risk group
is that part of the populatiin identified with the characteristic
that has been shown to be asssciated with the higher incidence
cate of a particular disease.

The third retrospective design, namely case study, does not cerwi:
formal analysis of the data. The case-study approach siamply
describes each case as completely as possible and the cases may e
collected without adherence to specific experimental design rules.
since formal comparison with siechar saworkers or nther populations
cannot be made. Obviously., cases can be collected for a case-stud’
teport either retrospectively or prospectively. Retrospective
case-study collection is the most frequently used when awareness
of A new problem points to the gathering of all the information
that can readily be obtained. ~rFormal risk ascegsalnents are not
posdible with the case~-study design, althoujn they can ne very
nelpful 1n tne early stages of the investijation of race Zisease:
Hany of the mesothelioma citations are case stulies.

From tne discussion of these methods it is apparent that tne on..
useful one for determining risk assessment in the establishment |
TLV's relating tne degree of risk to the amount of exposure (i.e
the quantification o ose-tesponse relationships) is either the
prospective or the retrospective-prospective study design. In
such studies, the effect of expvosure on health is the parameter :
interest. In addition, however, information relating dose to
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CSHA reference No. 19 (Nicholson [1975]) is a clear misavolication
of averaging data 1f 1t is to ce ultimately related to incividual
ex:osu:es. The author states: 'Using the standard membrane
iilter tecnnigue proposed by the U.S., puplic Health aervxce for
Sounting ascestos fibers. three different laboratories in tne
i 23 3tates have found that average concentrations ot 3spestos
in insulation work petween 1958 and 1371 ranged -from 3 e
6 £/ml....However, ovec nalf the time of J.5, itnsulatiaa
«cr<ers during tnese years ~AS Spent using other Tater:ale. |
Cimsidering tnis distributicn € _.o.. wOIK activities, the
iversll time-weighted averaje exposure of Lnxted States 213destos
=3r¢ecr3 1n tnc late i954@ s was less than 3 f/ml. Nicholson joes
-1 o report on an additional set cf averages: “Tne 3jata from
s5e tnree studies would suggest that the insulators’ averyje
-{¥s in. the United Srater Jur:ay past vesrs Soulld tave raried
i to 13 f/mi." tewpnasis added) OQne of rthe teferences st
15 !licholecn (1975) manuscript was: Nicholsen, #.0. 1375.
-*3iiation Hygiene Progress Remorcs. 7=}, 3:l. dt. 3171r:
filovln: 18 a discussion of tne ressonina and 2ata 3an
. ‘At dt. S1nai report and the =acle selow (dealirs
ards discussed 5y Nicholson {1235]) nas =een zakan
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All of ctne above data 1n Table 1 were available prior to 1972 as
1t merely presents data from Fleisner et al (1946) and Muioany
(1368). Nicholson., in desrrihian thesy d2ta o Lhe tepurt statss:
“These woulu include tiders peruaps 3s short as 1.5
microns,...this overestimates the numoer of tioers longer than 3
microns by a factor of 2. It should be pointed out, nhowever,
Fleisher et al (1946) state: “Asbestosis results from breathing i,
asbestos fibers of relatively long length, such as 13 to 7§ }
microns., It is not caused by bteathing chopped up asbestos ti:e:x‘
of one or two micrtons (l). Therefore we are concerned with the i
presence in air of asbestos fibers whicn can be easily seen as

such under low power of the ordinacry microscove.” Fleisner et ai !
(1946) used the phrase “"which can be easily seen as such
(relatively long length), it does not 'just” sav, can be seen.’
The conclusion of the Mt. Sinai revort and the cuote from Fleishe:
et al (1946) acre in evident disaareemant. Wicholson's Jivisicn 28
all fioer counts by a factor of 2 18 clearly aroitrarcy.

furthermore, Fleisher el al (1946) state: The figures 3iven in
table 3 {of Fleisher et al] for shop averaje and.shio averaje
cannot give a composite picture of the asoestos dust that a wor<er
nay Dreatne over a period of vesrs | [na enip average refecrel T
ic 8180 3iven in Table 1 of the dt. 3inai report, wnile the sncs
.average nas been calculated differently. Thus. the authors of :n¢
orijinal work took tne pru.action Of sp2cially noting tneir
judgment that the nusbers cduld not be used as they nave Jeen i1
the Mt. Sinai ceport.

for the sake of discussion let us assume that the time~weighted
averaje exposure calculated in the Mt. Sinai revort does represer’
a typical worxer exposure. 3hipyard B in reference 1 represents
43 percent of the workers (7%8 out of 1643) stuacied in 1945.




gven using the av~~-*"-  3tle fantor of z, tne tyocical worker would
achieve a 99 fioer-year/al exposure in only two veacs. That
reprecents & 45-year exposure at the TLV of 2 f/ml. Without the
tacetnr of 2, the ‘typical’ -worker Jets an entire MAXIMu® working
lifetime exposure (at TLV of 2 f/ml) in only one vear
furthermare «cne nulefical averaje estatlishes that sore would
achieve that exposure in iess than & year. Recalling that this
.epltesents 4) percent of the workers studied 1n 1343, these
exposure levels surely cannot be weaningfully aversagjed with very
low measured levels of 1.l or 0.955 f/ml.

3hipyard C (Table I {n the Mt. Sinai report) was also observed by
Murphy (1968) in 1965 and 1966. Tne fijures 0.27 APPC? and 9.9%
t/ml are 3i1ven for sewing and fabrication for that shipvard in
Tadle I. This category is .. special significance in the report
cecause of the heavy watijhting placed on it ln the Mt. Sinai
averaging process. The figure reported is only for 1765.
qowever, wnen 1966 18 included, the averages of .45 MPCP and 15.9
t/ml are ootained. In the averages given here and in tne report,
the authotrs. for reasons Dest known to themselves, rave ijnored
cne observation (Sample No, LK 8 from 1965) that was too numerous
to count! The available figures in fact yield a weignted shop
average of about 19 f/ml. Thus the all-man average Zf & J/mi 1N
the report is far ton louw,

The Mt., Sinai report is correct in that "a detailed analysis of
the result, however, presents difficulties.’ Hdowever, Table I docs
tell us that large numbecs of workers were exposed to conditions
2any times over the 2 f/ml standard, even on a time-weighted
average scale. At least for shipyard C. the data sujgest that
conditions were better in the mid 1960°s but still several times
the 2 £/ml standard. One very iaportant fact must be kept in mind
concerning Taole I: the obgecrvations are all for insulation
installation while the tearing out of Insulation, "classicilly the

JusTiést Speration, I3 not repreaented at afll”

Sinilar manipulations were done «eiam *ha a2ty from uihet
references, For exaample, if a worker i1s engaged in activities
jiving 20 f/cc 19 percent of nis days at work, and @ f/cc 99
percent of his days at work, tne time-weighted average calculation
tor ai1s total period of employment would ce 29 X .1 +0 X .9 = 2.9
f/cc using the Mt. Sinai calculation. This is cles:ly nor rne
tar-ar in which compliance with .ne permissidble limits are
estaplished pursuant to the current or proposed TSHA asoestcs
itandard.

T%e “conclusion that the tize-weighted average exposure of
insylators between 1365 and 1969 was less than 3 fibers lonjer
tnan five microns ser milliliter,” on zage ) of that regor:, :3
Jased on what aust clearly be described as much arditrary and
injustifiable data manipulation. Those same 3tudias 3fow that
-ar3e numbars of insulation workers have both geak and
Exso-uciqhtod average exposures far above TLV's. The suggestion
trat the upoer limit on insulators’  exposuzes in the United

+ et e — g o Y.
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3. Basad on data prinarily from insulatinn
installation, having excluded tie "teiaring dut’
operations.

The studies referenced dy tne report actually provide firm
evidence zhat the 2 f/cc standard will provide Jdramatic (factors
of 20, 53 or 10@) decreases in fider exposures for larje sejmen-3
of the insulation workfarce, when the exposures iste discu.ised it
the 33me framework as th. SIIM cunleses soandazl. Thia Jetasied

disqussion of averajes, using the Mt, Sinai report as an examole,
nas peen Jndertakan to:

Tllustzace how =misleading averages can e,

Illustrate some of tne extremely niln expo3lres
Dast years.

3ritish worker Pogulation 3Studies and Treir

e Estiolisnfent of 2aritisn Gccupational’

[ VOS]

In 3ection 3 of the 13975 Proposal, CSHA states: For these
ceasons, NIUusd, in 1ts evaluation of considerations ceiating %3 :
standard for occupatioral exgosure tO asbestos (NICSH, J<riteri2
Qocument, 1971) stated tnat tne recommendation of tne {r.tisn
Jccupazional dygiene Socisty w~as ‘given jreat weijnt 1h tne




development of this standacd. ... In this. 1t [OSHA] olaced
considecradie reliance on an addicicral facet of the Scitish
experience. (Concurrently. 3 puslished report from the same
tactory by its 3edical director and recoanized statisticians
(¥noz, Holmes. Doll and Hill, 1943) had 1ndicated na siinificant
increase in cancer mortality had hean fonnd se~ng workers ficat
e=ployed 1n this plant su.sequent to 1913, wnen the im3roved
conditions amandated by tne 1331 Factory Regulations caxe into
efleact.”

In Seczion C of the 1975 Proposal. after Jiscussing the daca
ootalned from Great Britain in 1966, USHA states: Tnere wa3y tnus
a Jifterence petween ne prevalence of abnormal X-ray findings
among workers X-rayed in 1364 as reported O tue British
Occupational Hygiene Society, and evaluation of other X-rays »f
workers in the same factory four years later...Of 3i1gnificant
iaportance, new Jata have recently vDeen made avaiiaole concerning
the cancer risk of workers at the textile niil reviewed for tne
3ritish standacd,...” The 1mpact of the 0OHS recommendaticn on
the present U.S. regulation and the reliance on "new information’
from Great 8ritain 1n the current OSHA proposal maxke a clear
snderstanding of the Brit.sh experience impecative.

sne roi1.owany 18 3 chronclegy 2¢f eventes and nublications
associated with the British workforce of T.3.A. (Tucner Brothers
Asbestos, Ltd.). Available Britisn data follow the chronoloay.

1231: (December): British Asbestos Industry Regqulations, 1311.
were promuljated. They were to be ohased in between March
1932 and March 1933. (Recent literature has indicated
January 1, 1933 as the effective date for the requlations).
Note: tne 1931 Regulations were not standards. they were
regulations covering ventilation and respiratory oSrotection.
NO asbestos monitoring was required until 1369.

ventilation systems were {introduced in larding and weaving.
Camping technigues were established in tne dlant 8 weaving
process. {It nas deen reported that conditions have
remained approximately constant in weaving since Jarping
tecniniques were esiatlished.) .

Tne plant’s ventilation system was modified, replacing the

settling chambers by sieeve filters (eliminating the need

for the hazardous ~rarstion of ~leaniny out the chambers).
Post AWIl: Camping was extended to yarn doubling.

1351: Routine dust sampling was initiated (Casella thermal
precipitator in MPPCF).

1933-19%7: The card extraction system was ingroved. Fidbre 21linq
introduced at the mixing stage.




Tol! orrnemy cenorted On 3 cohort (retrospective-prospective

mortality study) of all paie empavye.. -~ ! uarked twenty
or more yecrs 1n “"scheduled areas”’ (1.e. 3reas classified as
Justy by aszestns Industry Regqulativns, 1931 up %2 *he and

nf 1953. .

open tl-cr /:nder duec exnaust hooos) fivet
replaced 5y a totally enclosed system.

Routine fiber count {rather than pacticle count) monitoring
tnitiated {lonjy-running thermal orecidinacoc) .

knux and CToll (1963) updated and enlarjed tne original Doll
11955) conrort-rortality study to "he end of 17641 (the conort
numbered 193 at that time) and exdanded the study to include
11l worxers wno were first employed on ~r after Jauuacry 1,
333 and compieted al least 10 years in “"scheduled areas.
(347 men and 173 women rat i1ncluded defore) .,

Knox et al {1958) updated and enlarjed the 1961 (1959,
conort-mortal:zy study ¢o the end of June 1965. Dust levels
were reported in particles/cc for 1952 and 1363 and in
fivers/cc fcr 1961 and 1966. Tnis was tne first oublication
nf environrental measurements. -

The 3ri1tisn QOccupational Hygien 3ociety (30H3) Committee on
ny3iene Standards putlisned data on a cohort Of 290 workers
actively working .on June 28, 1966 (1t was a moroidity
prevalence study), This recommendation, Dased on using :nt_
sare dust measurements as reported in Xnox et al (1968).,
provided the actual numerical level (in fidre-years/cc) for
the British standard.

The British Asbestos Regulations 1959 wece published oy Hn
Factory Inspectorate. (The BOHS recommendacions were
utilized.) Asoestos monitoring (fiber counts) was cecuired
for the first time in Brirain with the promulgation of the
1969 regulaciviie.

A presentation of preliminary morbidity information bv
Lewinsohn (1972) was oublished (discussed in detail Dbelow).
This paper precipitated a controversy and 18 an 1modrtant
parc of the "new information” cited Sy OSHA.

The 30HS Committce reviewed the 1369 recommendation. “ustias
fzom the 1971 reoort: *It is therefore recommended that ro
change be made at the present time. btut =hat tne Standacd ¢
kept under review.

Berry (1973) used tne asbestos dust Teasurements oublxl\ei

10 1968 as an example of the use Of reasyrement data for
setTing of a standard. Yo new data wece avaxl;gle in 191L
dowever tnis is the only reference €0 tne T.3.37 Just Ieve:

in the 1975 OSHA proposal.




The Lity stidies of Zoll (1955), Knox an
(19&<Sy, I 2% A, {i3dR+, were yodated and enizrjyed
tnciuce all elizizle aemzioyees %o the end of 1974,
update was reported Ut has nst vet deen zuplished
capusure data ate tacluded. Tnis -« another oact »f
1a0ortant “new 1atormation® ciltaed by OSHAL

A compleze review and uycdate cf 211 arailable T B.
under way I/nejinning 197S) oy tine 3UHS committee,
preliminary resclets ace available.

In order %o complezely unde f re norbidity and mortality
stedies. 1isted in tne . y tnat have oeen done wn ine
Titner B2rotners Azbestas - fajiand, 1t is imperative to
snaracterize theé #3074 ViloneE in spite of tne fac- tnat tne
tagcnniques, 33sumptian 3icns any extrapolations emploved
> 3ri1tish researchers e Jeen cleariy described o srint,
Lm2xCusaclile MisIonceptions a1nd Misrepresen=ations cersist un tois
.3e of the Atlantic.

ne earliest environmental measurements utilized 2y tne 3ritisn
searcners were taken by T.3.A. in 0332, The r222%h Wis o.tipi®!
aocutine dusr es-2lo .4 .o e vacious factory locations aid ann
cirmence until [931." No dramatic environmental unprcvements were
~ade 1in 1951 or 1953. TI.B.A. simply ocejan routine samgling 1n
1351, It 1s to their credit tnat rcutine monitoring was
instituted in the early 1959 8. The Casella -hermal orecioitator.
jiving particle counts, not fiber counts, was used until 13648.
Fiber counts were instituted in 1961 using the lona-running
tnermal precipitator. Modern membrane filter sampling, whicn
correlated well with the-'long-running thermal >srecipoitator. was
insrituted in 1965. Environmental monitorin3l measurements in
fioer counts from 1961 and 1966 were used in conjunction with
particle counts from 1952 and 196@ to estimate exposure histories
foer the BuHS moroidity prevalence study (CSHA ceference No. 19).
Tazle 4 from the BOHS (1968) repor:s [TIU% .(_Icicelie ¥O. Ld) 18
rezroduced celow:

Tastt 4 DUST LEVELS 4T VaaiOUS TIXTILE PROCESSEL, 1952-86

n
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Several tacts apout the tizures 1n the asove tab'- reqguire
empnInis:

~=The enviconmer*al =easurerents were Jased upon static area
sampling, not personal sampling. -

~-The numbers in the table ars ave-sges fOor aress of the
vliant. H.jh-exposure jobs and/or peak-exposure f:or individual
worxers, trou3jn most certainliy present, ate Obviously
Lwpudaibie tO Jetermine from these averajes.

--55in3 tnese werages alone. it 13 i1mpossible to evaliate
tre T.B.A. wotx environment for any period of time in the
framework of tre current Or nroposed OSHA standards for
exposure tJ assestos.

--Even though specific exsos.re lietailsS are Nnissina. it 1s
unegu.vocal that incividual rtexlers of the T.53.A worxforce
nave oeen ~ 2dcsed since 1351 to levels far 1n excess3 df oves
1 finers/zoo,
--NC attenpt has ever Leen T nys tac in any cutlished
data from Turner Brothers to individual exscosy
asoestos to specific incidenc 1zregtne-ral ircd

. -~emived 10 1ncividuals.

Dividing the work ar-as of the plant i1nto two jeneral categories
(Department and Process), the averages in the apdove tadle were
again averajed “according to the total number of men who are
employed on the different tasks and according to tie number of

years that tnhe process remained rougnly constant.” If one ares

had twice the numoer of workers as another area, the average fron
the area with the lidrqe number of workers was given "twice as 7T.i°’
welght” as the other area, to gJive a single estimate for all joos
in Carding and Spinning (Group l) and another sinale estimate f37
all jobs in Weaving and Plaiting (Group 2). In addition, the '
particle counts (1952 and 1968) were "ccnvorted” oo £ibrs Jounss
utilizing "the reiatianship bet~.ce: 5. Zil.. Zuunts on I0AL and
T.P. particles/cm”? [or particles/ml] for 194A3" in the different

departments. Tae problem of estimating the exposures back td .i:
was handled by estimating that cn the average the concentrazior .’
1933 was 2t least one and 2 hal¥ tTmes what™it was in 1952.

Juoti=g fIcm the 2CHE (12€9) repoart: “Thiz qives 3 l=wer lin:

the exposSure IOr workers with the longest durations.” {emmrasis
added)

“he following 1s from tne 30HS 1368 repors:
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Nare | Parties cm i lermg of chermal Sreciroiator @mpies e ualed Aflr incingralion. under
dare ground . 1 mm oss and all paruciey greater 1than 0 $

Vore 2 Fibees.cm? .n rerms of membrane Slier sampies. A “fibre” 13 8 panie longer 1han § &
and naviag rano of length to breadth greater than J @ 1.

«ne 1l tioresscm? entry for the 5% enmcloyees “exposed” 1n the
first category for Group 1 (employed 18 years). is the estimated
average exposure (fibers longer than 5 microns) for evs:y day of
erployment for the 58 workers. Twenty-seven fibers/cm” in the
f1fth category (employed 39 years) is the conservative estimate
for the average (for every day) exposure for the nijhest exposure
period since 1933 for Group 1.

Bezry (1973) used the apove data to construct tne follcwing table:

Tabie 1. Dats on men empioved  chevactie 250estor textiy lectony

vess Sumber { Mean sun
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B 4m ang naving 10m o loAgER 16 DrOsEIR Jrester them 3 1.

icte tnat the entry f£or the S8 employeea {emoloyed 1) years) in
Stoup 1 is the same as 1n the BOHS 1968 report {13.9 was rounded
23 11 1n the earlier BUHS report). The 15.2 entry for individuals
(employed 39 vears) from Berzy (1973) means that taking into
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account estizated +ew 1277 1GUels caNGLiNg Liwm </ Livela/ v a0
the 1938 s to 19.9 in the 1964 s, tne clixma:od iveraje exposute
tor every worxing day was 15.2 fipers/ca’ for the 6 wor<ers.
(€.5. Wworkiny in a 20 fiores/cm” envictonment for 1 year and an Il
fidbres/ca”’ environment for 2 years Jives an averaqe exgosure of
(1X28 & 2x11)/) = 14 £ibres/cm- for tne J vears and a cutulative

exposure of 1x28 + 2X11 = 4I fiore-years/cm” .)

The lowest estimated cumulative dose (keeping 1n mind the many
averaging steps) for the 21i workers in Group 1l was [3]
fibre-years/cm? 1in 1966. (The British standard is 139
fibre-years/cm® )} Conservative or not, the important point 1s
that. all of the T.B.A, workers {as in virtually all asbescos
manufacturing operaticns) 1in the BOHS study cohort (scmetites
referred to as the Knox cohort) have worked in environments that
would be far out of compliance with the 2 fibers/cc standacd
promujated by OSHA in 1972 (scheduled to be in effect on July 1,
1974), as many had very heavy exposures.

To illustrate the misrepresentation that has been 3jiven the T.E.A,
exposures, the following is quoted from the 13972 NIOSH criteria
for a recommended standard:

Knox et al .27 sujgested that in one asbestos plant
where environmental levels varied between 1 and 8
particles/cc > 5 in length...’

Tne uninforrned reader is given the incorrect impressicn that tne
entire workforce has experienced exposure levels of 3 f/cc and
bclow,

The cnly reference to exposure levels at T.3.A in the 1975 OSHA
proposal is the 4 to 15 fibers/ml taken from 8erry (1971) (Iable l
reproduced earlier). Since the 4 to 1S5 represents estimated and
actual static area sampling averaged over many iobs and years, ::
is obvious that the information available on membere =f T 8.A,
cohorts cannot be interpreted in the framework of individual
exposures. In addition, it is equally obvious that the exposures
(through 1966 at least) must have been far in excess of the
current OSHA standard of 2 f/cc. For example, elementary
xno<ledye of industrial monitoring will snow tnat measurements
t:.ditionally demonsarrate larje voriation about the averaqge.
Also, short- or long-term maintenance activities, often resultin;
in extremely nijh peak exposures. are not captured by acea
sampling,

In view of the great erpnasis placed on the 3ritish Jata and its
evident misconstrual by NIOSH, OSHA and others in the U.S5. a visit
was made to tie United Ringdom in January 1374 bv a team of
physicians and scientists, including J-M personnel, to elicit
additional information. Through the cooceration of Turner
3cothers Asbestos, unpublished detatled summaries of the exposure
heasurements were provided. Prom this information, for example.

IR
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1? wAR nodeimce o2 22%2D..00 tNal .0 the Jata used i3fr twne L3483
83HS report tnere were at least twl cperationg with averate figer
counts in excess Hf 29 finarescc. In addirion. rthe new, ldetailed
sunmacies provided oy T.rner drothers Ag-estos contain data tnat
sJ3723t 305ut 40 Dercent of tne samZ.ina arartans rousliasly
vroduced samcle values in excesg of 't fr-arg/cc, 2nd these T9gnLs
wore yvrozijed 4rth lower countz T2 arrive 3% the levels 1r tnhe

1363 BOHS repor:.

tn the 1ntarval "ecweern 1966 and 137 averaje counts Af 4 o §
£1Ders/CC persist 1n 30Te places, with the exception of weyv:in
Tnus. 8ince these were averages =Sased on static Samoling. it 18
Jbvious that levels o wnich individuals were exrosed were
vndouotedly hijner than tnis. lance. for NIOSH or J5HA o
interpret that the r2cently repscted (Petd [13735)) T.3.A.
workforce health experience stemd {rcm 3ISCeS=OE§ !ilDer levels
contiauously 1n the range of I t..oc and below from (931 orward 13
3 4r988 risrepresentation of data availaple to them 1n =ne
~uolisned literature ynd ot dgrrional data that Jan Je . ade
s7ar1iaole 2 tnem oy asking for 1t trom Turner Brcotners,

1t 3nceid e noted that tnese measurements wefe taken
extensi/se environmental control effarea v T 0.0 [ Lhe wodt
h Rt leceuvml LL Nas never oOeen suggesteqa Dy tne arieisn,
can 1% reasonaply or responsidiy oe construed ty others, that
even the post 1951 [urrsr Brothers workforce has, in 1ts enticety,
peen exposed to an environment comparable to the current OSHA
asdestos standards or the British stancards, Bearing in aind the
fact that some i1ndividuals in the T.B.A. workforce employed after
1351 at the British textile plant have demonstradly been exposed
to levels well above 2 f/cc, even though there has been a
strikingly improved work ‘environment, let us review the studies
done on the plant employees, with carticular reference to the
evidence available pre and oost 1972.

In order to read the British publications., it if necsssdary to
under3esnd the classification “sch.dul.l .i.3 . .0eSe ale areas
classified as dusty by the 1931 British regulaticns. [n gJenersl.
=ney 3do not include all employees with possible ashestos
2xposucres. Only workers assigned full-time in the scheduled areas
tave been conerdered in most of the pubnlications. 3Studies done on
tne 3rirish workforce fall tn%z =wo d13%t.nlt Caleuul.wa. WiTA
tiff2rent principai ilnvescl3ators, Classifyin3 tue studi2s oy
rortajity and morhidity, let us consider :tne sortality
investigations firse,

T 13 iaportant tu xeep 1n m:nd that the rortal:ity 3z.dies c=lavel
Aﬂly 3 3ucpQrting role 1n the pritisn or 234A standard szetIiny 0
-358 and 1372.

further comments are pertinent to tne mortality lata puclished
fcom Great Britain and referred vo 5y OSKA. Txe smortality Jaza
7ive never been analyzed using individual teconstructed exigasure
“istories, thus failing to sucply individual fda3e- respeonsa”




LaAtormation. SubCOnoOrts have been definead using .ainimul vears
experience, sex, and broad time periods of entrance ‘nto the
workforze, not "exposure Categories.” Genecsl time fros onset of
exposure categories have only been identified.

The ticrst morrali®y <21y, a retrospective~prospective design, was
puolianed by Sir Richard Doll 1n 1955. Comparison c: tne
mortality experience of all workers, some employed prior to 19131,
with at least 20 years in the scheduled areas with the rates
derived for all men 1n England and w~ales. revealed excesses .n
lung cancer (observedell, Expectede.8) and excesies in othes
respicatory disesses and cacdi{ovascular diseases {(observed=lg,
Expecteds?.6), but not i{n neoplasms other than lung cancer
(observedmd4, Expectedel.}) and all other diseases [observedsd,
Expectedsd. 7). Subseguently, the conort was expanded to0 inclyde
workers with at least 19 years 1n scheduled areas. and was uondated
througn 19491 (publianed in 1965) and through June 1968 (pudlishel
1n 1968). To summarize briefly the second and third gublications,
the cohort was divided into pre and post 1923 initial exposure,
and the ore 1931 experience was consistent with the first report,
While the post 1913 experience was qood. The cohort has daen
updated and enlargjed to include all eligidls employees to the e~2
of 1974. This study has heen reparted, 2.2 Raz NSt yIt De&W
gublished, In the presentation in 1975 (to the end of 1974), the
cost 1933 lung cancer experience was reported as “excessive wn:h
corpared with all of England and Wales. For all workers with ten
or more years experience in scheduled areas whose work commencel
in the post 1933 period, althougn the ratio of observed to -
expected was less tran previously (reflecting improved work
environment), 35 observed lung cancer deaths were revorted.
compared with 19.3 expected, about double instead of the tenfsld
reported previocusly. There were 313 observed nonmalignant
respitatory disease deaths, whereas 25.4 were expected. There ni
not been an excess of observed over expected of aalianant :
aigestive tract deatns. Considering the xnown exposures
experienced by membars of the cohort. the continued though lower
excess uf luny Cauccs wXPe.icnead is toc be expected. It 13
additional evidence confirming that hijn asbestos exdosure resul:
in an increased risk.

In particular, the experience in the post 1351 succohort nas e |
singied Qut as cause for cancern o 0SdA in the Provosal. 3:ix
lung cancer deaths were reported from the cohort made uo of
workers who were first exposed on or after Januacry 1, 19>1. )
conrrasted wih an expected estizated to be 3.2 from the Enrqlant
and wales experience. There are a few facts that srould be «2::
in mind when considering trese findings. First of sll, dust
levels were still very high for soce workers in the 19590 s, 377
worker exposures continued hign well into the 1962 8. as zTent.:
pefore. Quotiug from the nandout of the 2ost recent study
presented 1n September 1973 at Brighton. Snqland: "The six <en .
this group who died of lung cancer were all swokers. five wors:.
in areas where dust levels were high in 19%1. and one may nave
been exposed to asbestos 3ust from 192% to 1938 1n 3 Orevioss




occupation,

Secondly, the numbers observed and expected in the post 19351
subcohort are very emall. Responsible scientists d0 not draw fira
conclusions from acanty Jdata. For exaample. 3elikoff et al (OSHA
reference Ko. 5) repocrted, The number of deatha from these
couses weze %0 small trat we still cefrain from drawing any
conclusion at thia time. when they were Jdiscussing two studies of
cancer of the stomach, colon and rectusa. 1In the studies referred
to by Selikoff, the first study had 9.4 expected vs. 29 observed.
while the second had 1.8 expected and 8 observed. Our personal
discussion with the British authors of the Peto (1979%)
preaentation confirmed that they believe that it is very preaature
to queetion the current standdrd at this time, particularly on the
basis of evidence from the cohort they reported on and which
obviously experienced heavy exposures. Only recently have
individual estimated exposure histories Decome available to these
investigators. Subsequent follow-up may provide new information;
however, none is now available. It bears repeating that the paper
oy Peto et al (197%), upon which such great weight is being placed
by OSHA, contains not a single measurement of dust exposure.

Consider now the morbidity studies on the T.8.A. textile plant
workforce. The so-called Knox cohort formed the basis for the
British standard which was publiehed in 1335. ic snould be
clpliamided aJain thet the cohort was not one that was uniformly
exposed to low levels of asbestos fiber. Rather, it was a cohort
exposed to a broad spectrum of asbestos concentrations. That

-mocbidity study, using a l-year prevalence design, was done

independently of the mortality studies reported by Coll. However.
there would be some members of the cohorts common to both. In the
Qctober 9, 1975 Notice of Proposed Rulemaking, OSHA states: “lIn
1972, results of evaluation of new x-rays that had been taken in
1373, of the workforce then employed in the same factory, were
teported as showing that many now had abnormal findings either in
the lung or in the coverings of the lung pleurae (Lewinsohn.
1972). There was thus a difference between the prevalence of
abnormal x-ray findings among workers x-rayed in 19RA as ranorted
to the British Occupational Hygiene Soclety, and evaluation of
other x-rays of workers in the same factory four years later.”
This statement is a misleading oversimplification of a highly
publicized controversy.

T3 Jiscuss and document all the communizations and events
connected with the controveray would require more effort and time
than-is warranted by the study. Perhaps more enlightening than
anything that aight be said is the fact tnat the suocommittee of
the 3ritish Occupational Hygiene Society (308S) met and reported
in 1973, subsequent to the availapility of the data in question.
Jdo action has been taker by the BOHS toward recommendiang changes
in the British standard .n the basis of those findings. In fact,
quite to the contrary, their 1973 creport recommended no change.

dowever, it may be helpful to bring out some facts in connection




“itn Ine KNOX (17468 readingai and the Lawingohn article: not only
<“ere tne ciNorts and x-ray readers d'*ferent (Fnox and Lewinsohn)
Cul the t.-seie weafella Wwele GlILEIENC -~ Cthe (/¢ (esults were
crel rary first reading attempts us:ng the [LO/UC class:lication
willout? Lhe Deretit of 3 set of acandarg tiims and the Knox
reaaings were not Dy the ILO/UC classification at all. 7o lend
empnasis to tne inconclusive nature of the 1972 Lewinsohn cegort,
Tne sUHS SubCommiIttee 18 Onlv now undertaxing a8 complete review,
JDdating, eniarsement, validation and reanalysis of the avajlable
tnfsrmatinn on T.B A, emOloyees. Nof even prelirinary findings c¢
reC“'mowdaLx:ns are avallapie at this time. To 3um up the
go1~te ~n =ne =orzidivy information actually available
studled by tne BOHS, not only his there been no
" avaiiacle since 13727 theé suScommiteee 18 only
xﬁfatmatxon they consider apocooriate
"new' when avatlanhle
= cnandazd referz wo the avsilability of new
tea 2f asbestos-related Jdisease a3 a rajor
1*s o¢omulgation. In attemsting to clarifv
“rew” evidence. we nave analyzed the data
1372, rne date of the oSromuljation of the current
decermine whethezr any new pgrinciples of
es:os-related disease nave evolved which would permit the
amnination ard reintecpretation Of tne cdary ryrarlamls peisp g
ovm3d UnlIn avuwid Leac tO the proposed rule chanjes. We nave
ceen Jdnacle %o 1centify any new 1nformation tnat would justify <o
conclusicns that have seen drawn oy USHA 1n the Proposal.

vm()('!ﬂt)

Evidence on Asoestosis

Referring to tne BOAS (1968) report, the 1975 USHA proposal
states: “The data from Great Britain obtained in 1966 irndicated
tnat little clinical disease, including x-ray evidence of
asbestosis, nad occurred among workers first employed in that
factory at some time after 19133, when important improvements in
work practices had been achieved." The data from Great Britain 17
1966 were on the Knox cohort of 294 men 'who had worked az the
factory for 18 years or mnra qime~a lat Japu>dry 1223," Agbestos:.:
in any cohort from the T.B.A. workforce certainly Joes not per 3e
invalidate the current OSHA asbestos standard, As proven earl:z
heavyv exposures for many members of the cohorts is documentable.
Indeed, medical findings related to asbestosis and a spectrum cf
neavy exposuraes were used to derive the 124 finec-vaar/cc A0HS
racammendatics in otier wurds, not only were there heavily
exposed workers in the Knox cohort, but cases of ss0est2sSis a3
well.

In 1972, Lewinsohn reported on 1237 employees (979 aales and 3.7
females) estinated to be in scheduled areas 2y the mnedical
department at I'.B.A, in Novemder 197@. (Years since first
exposure ranged from 8 to 49.) Any gross comparison >f the L¥u:
data on the cohort of 29¢ and the 197Q0 preliminary data cn the
cohort of 1287, even though there are cectaianly employees coxvct




tQ doth cohorts. ta z~e~'~ .9 45; (qasons aireacy 4i13cussed. In
addition, it should De ceempnasized that the 30HS supcommittee is
only row revievwing the mcrdidity experience in the updaced chhore,
sccording to thelr long-stand.ng plans.

In additian ts the lewinashy (1377) Stegentation., tiae 1675 CSHA
pProposal cited a manuvecrigt Dy Ancerson et al., currantls 1n press,
Trne erncdy by Anderson et al 18 purportad by O03HA to have found
X-ray chanjes chacacteristic of asbestos eaxposure tn 3 conort of
nousehold contacts of asbestos workars, Several gualilficat:ions
must be made concerning tnis study. Fircst »f all, 2ne 3-idy Wit a
Srevalence Stugdy done on =he housenhold contact cohort, 3nd i1t wae
not possidle to agsess changes by looking at a seried of filns for
each supject. ODue 0 weil-documented 1ntra- and inter “wadec
variaciiity, it 18 well xnown tna: anvy 324nd cpideniologic
lnvest1igation using this system must Take <3g 5S¢ sucrooriate
controls. Consistent interodserver variatlan nas Seen well
documented {sometimes referred tO as ohserver olas). For ecample,
Ros3iter (brizisn Joucrnal of Industriai Medicine, 1272, 13 )
ctesented *ne results of 1z readers reading the same 1399 films
28103 tne ILO/UC class:fication, Table 7 of =naz paper gresents
Zategories ©of small .rregular opacities for that study and 1s
cegroduced below.

TADLE 7
Catrgomis' n SusiL Jumiet Lar OPCines
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Referring %> Tanle 7 above. one reeder (1S) classified 79 of the
19 tilms 1n category l/9 of apove, wniie for the 12 reedecs the
AVelaI® L@LCEnA%6 - _jnu? 33:38ry L8 e =0 cras shayge &7
percent. Again o0 the 12 teaders, the extiemes assigned o
category 2/l or aSove (columns 2 and 3 1n Table 7) are 8 of 10¢
tor tne low to JJ ot ldw for the nijan. Pecall that these ace
ditferences In Lnterpretation oy 12 expert readers whece the lI

ceaders eacn read the sadw ios iizs.
The following taple nas oceen dJderived from Anderson et al:

1L0/1C Classification
lrreqular Opacities

Classification L

I
!

No. 1n conoxt

From the 3bove tasle it can be seen that §2 out of 126 (19%) hava
ceen classified 1/8 or above. Since Rossiter (1972) has shown trnas
1isagreenents between readers can easily account for as fuch as 52
naersant ~lscarfrad ae 173 2n2 2n2ve. thg zégdrted 15 Dedvenn /0
and above in the Anderson et al (in press} study cannot bde
intecpreted withowt proper controls. In addition to reader
differences in the classification of irregular ovacities, readers
differ i1n the classification of pleural thizkening. FPigure 2 fror
Rossiter (1972) is also given below:

T AT RN R
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It can be seen from Figure 2 above that pleural thickening was
classified as "abnormal® in approximately 2V percent to 58 oergsan:
of the films by the 12 readers. with 11 of the 12 readers
classifying between 28 percent and 40 percent aonormal. Andersen
et al (in press) reported the following:




Atnstiai:ties Among 126 Househo!” Members of Amnerse Worenc-

Numkber of
Housenal2 “errers

Rossiter (1972)

£anIing Lo Lo peilent tre films
and the Ardersc i.n press)
aurormalities) : tnat differences
account for tne na- Jae cf <na

ry Anderccn et a3l

18 noold e criticiced wervause
nsensus ceadingys. apcesidble o agsgess the

2 3:ngle "more 1influ 3 20 more experienced

consensus teading witn jeear Ze3l I additicnal
.nforma A numocer 0f auinacs \ conziZered tnhe 3dvantajes
MRS ; 3 to randlie :indiv:idual ndent readings, rather than
tne consensus readinzs recorted by Angerson e: al. Far example,
A033:1t=r {1372} and fox (aritish Journal of Teduaiooial o, Loue,
1975, ! Y teemerdirzl patc 0L tnese protleds and jave pertinent
teliztences.,

over and aocove the deficiencies in the studies already -ited, 1is

tne erroneocus assumption that nousehold exposures %o ascestos have §-
seen minital in tne dose-relationsniy concept. The ohverse 1S

nore likely the truth., As recognized by Selixoff and others, the
imoregnation of drapes, rugs, furniture, etc. with 3isbastos fioers

and thelr constant resuspension of fibers in the respirasle ranse
Zreates an exagjerated hazard for tne following ceazcns:

i3} 24-hour, 7 days a week excosure.

!2) Absence of any envitfonments! =anatnsarina

1z} Fotencial exdosure af the enrira 2.-
througn senescence.

3van evaggerawod opoortunity for cofactors t5 oe oceratindy
{smoking and nousehold nulmonary 1zcitanecs).

'2)An opporeynity for repetitive hizh. short cteaxk 2xpcsures
{saa<ing out work cl»athes)

TodS. 1t 1S patentiy obvious tnat tne ‘aew infarmatian”t on
130est0512 ..ied 0y C3ua 1s ncc new and crovides 2o evidence
a ! fizers/cc stancard will save iny adverse imoact on aoroid
<r mortality.

tnal
1T

Let us now icok at the references 1n the 1973 OSHA crovosal which
deal with lung cancer.

The "Hew* Evidence on Lung Cancer




sn Lung Cancer Deatns* from Cororts in
Tirsd Srudies Rt

Yo, in Publication
Dats
ohers Pre~'72 Othsr

24332 1963
1964 (68)

-e
197(?)
factory

Iz
197(?)

233 1972
16 17,800 . 1972 213
e
19 197(?) 62

17 factory 1464 1972 59
19 factory 600 197(?) 35 8.4

*Dependent on availaole data, the entries may r2present lunj
cancer alone, or lung cancer combined witn other respicatory
aaliznant deaths.

**ypdated information for preceding conort.

~he table for lung cancer given above summarizes iung cancec
infe-mation £rom the colcrt-mvctality studies 1mosr aave ceon
retrospective~-prospective cohort-mortality desijns) referenced :-
the OSHA 1975 oroposal,

#hile not all cohort-mortality studies have LJeen Tnentioned 1n =h2
procosal, a review of the available information confirms that .:
was well documented in 1972 that some occupational groups have
been"at high risSk of lung cancer. Subsequent studies and update:
of ongoing studies have continued to sucport this very sarme
conclusion .




It 18 fac w0fe (mportant, nowevmr, *2 2Tcajglie wn4t 214 AV3iiab,.e
information nas nct Leen aiscussed by OSHA i1n the Proposal w:ith
relation to Now 1t supports or CJesn t support a 2 f/cc standacid,
In all of the studies, 1nforrstion On exposuie i3 jimited -- only
a very ftew gtudies have atzempted to reconstruct i1ndividual
exposures. Resorting to the ee 22 :Zygiayes OVEr workers, jons
.. iocations or simple estitates ©? ,cair. Of employment Jithout
considerari~~ ~f individual ot classes of job exposures can be
very mislead:ng ae already discussed at length.

Reports on a conort followed by McDonald et al (Archives of
Environmental Health, 1971, 22, and Proceedinas of the IV
Iatetnational Pneumoconioses Conference, 197]) have not bDeen
ci1ted Dy OSHA. Those studies. while not deing directly
tnterpretadble in terns of f/cc expcsures, were structured ny
cumulative 1ndividual exposures and do show a clear dose-response
relationship. Ffdrthermore, 1t can only be assumed tnat 2SHA
cIncurs witn tnose studies’ support of tne 2 f/cc standard since
rrney were availaole and cited oy NICSH 1n 1972 1n tneir Cricer:ia
coccument, . :

“he nnly other mortality study putlished to date and provaid:in
dose~response information was publianed by Entetline (1972

mn0lle L1nCreasing risk with lncreasing cigplsare 1S also evsidenced
in tne grede b S wriine, it 1S not possitle to determine a dose
response 1n f/cc Decause the estimated exposures 1n 4PPCF
represent varied mixtures of many air contaminants. No additional
dose-response/moctality information is available. :

dicholson (1975) presented some mortality intormation (Table 5 of
tnat paper) by general categories Jderived from the dubious worker
self-estimation of exposure scheme. (All workers had been
2rploved for at least 2@ years in 1959.) CUnfortunately only
zercent of deaths due to a given cause are presented, which can de
v2ry misleading (i.e, a percent due to a jiven cause can be high
cecause of “excess® deaths due to that cause, or also because
deaths due to other causes are “low”), and thus ara i=nogsgi-l: to
interdfet. In any event, the asbestos exposures ore 1313 and
cetween 1939 and 1959 were very extrame in 7any locations. Tne
Iinimum axposure cateqory (self-assessed) otviously nad extreme
exzosures for many workers,

Ine “New" Evidence on desothelivma

It 18 Quicte clear that an excess risk of nronchogenis or
Ja:.rointestinal cancer ocrurs only in those <n0 have deen heavily
expogsed, surely well above a 2 f/cc level for 23 working iifetize.
Aan axcess risk of mesochelioma on the other hand, taoujh dose
telazed, is said to occur at levels less than required td cause an
excess of tne above-mentioned cancers or to cause asbestosls.

Unfortunately, the epidemiology of pleural and peritoneal
Zesothelioma has not been clarified in the period 3since 1772.
Since 1t 18 a rare cause Oof death in tne jeneral population,




rites are not avaxlnble Evidence sugqests
o wndRtS e dgiivaty o s L. 17
~ers. lncreased 3wareness in nogslitions
124, heavily asbeslus-expised ' worcforces causes
s1iuna and corpounds ne prodiems
erstanding of the etis.2o3yY of mesotnelionms,

e teourt Of the case reosrt
in mesntnelloma among rusend

wor4~rs. Thne numoer of tness
137%) azznrding o tne {slicwling

Houselhold Ashestos Bposure Mescthelicma

Case Reports

Sate of Publication

1972 Post-1972

14

For obvious reasons. such studies 4o nct orovide any dose-resdn

information. Levels of pas: exposures (for exancle, from shax:
out clotning) can only oce conjectured about for household membar:.
Horeover, 1t i3 impossiole to determine even approxirate
orobapiliries for the chance of at least some naturally cccurria:
mesothelioma cases among household contacts. Community exposare
levels of the past must be conjectured, as much so as householld
levels. Reported cases of mesothelioma in pooulations residini
near commercial asbestos operations present a =ixed and confus:-<:
picture today -- just as 1n 1972. They add nothing t3 our
urderztanding of Jose-response relationships.

Two C3HA references have presented the results of larje series
reportad mesothel:oma cases. A mesathelioma reqister for Englasd
wales and Scoeland, under Sho CORTILOl Aand ditection Of 44 FAZTCY
Inspectoraze, was recocrted for 1967-68 by Greerbyr3 and Daviz
{1974). A series of 232 confirmed mesothelioma cases in Sout:
Afri.a, evaluated .n iarje part vecause of Act3 cf Parliamen:
dealing with ozcupational diseases, were reported by Weoster
{1373). while tnese useful contributions Jive additional ins.”’
1ntd mesothelioma etiology, they have been collected under
occupatisnal awareness conditions and hence do not reoresent 1i°
equivalent rate of oresumptive diajnoses in the gooulation 3t
large. For that reason, comparison 2f mesothelioma incidence ©

factories using asbestos to that 2f the jeneral oudlic 1s 3.2




.ne ad3itional 1mportant possidility related to increased
iwatensss of mesothelioma snould be kept .n mind when .onsidering
~e13hbornood exposures. This factor has oeen evidenced in Several
studies. For example, the following information has Zeen taken

- T“a

t
= .- A Mwama- e em 4 eaewma % A . e, ieaas.
$rom Tacles Il 1n =ng Mclonaid and ACUonaad siludy (1373}

Jistrivution of reported cases of mesothelioma by province:
113066-1370)
other
ontario . Pzovinces

1o of

roperted cases 69 I 65

“aviewed by
—atholagy Farel

azceprced as
FUsi e mAana 71 42% 57%

The study by McDonald and McDonald (1973) was based on a formal
national survey of all pathologists in Canada. 'The difterences in
percentages accepted as mesothelioma (42%, 71%, 57%) were
stactistically significant (P < .@l). The lower percentaje ¥-
accepted in Quebec (42%) supports the falsely higher reporting

with increased awareness in that geographic area.

It 18 unceasonable that CSHA has failed to cite the only report of
a formal national survey of all pathologists, conducted in Canada
and puolished by McDonald and HcDonald (1973). On community
exposure, qguoting from che summary of that oaocer: “No case other
than those uccupational.y or domestically exposed had lived witnin
23 1iles of asbestos mines or mills.' Neighborhood exgosutres
{astestos factories and shipyards) were reported for 9 of 234
nesotheliomas regarded as “"definite” in the article dy Sreenbur?
and Lloyd Davies (1974). However. possible past exocsures, local
awareness and jack Of reilanle Daseline rasss zendir & toomal
2valuation impossible.

Ihe diz~ugsion by webhszer (1973) points out the difficulties in
internreting the South Africa mesothelioma experi2nce. Another
compleze pathological sucvey was reported for Scotland for the
zericd from 1350 to 1367 (90 cases) period. The 3tudy was
Sesijnea and carried out as a retrospective natched case-control
{two sets of controls were selected). Cf the 31 cases who had
residential exposure, all out one also had some evidence Of
ocsupational exposure to asbestos. (There were 5 females with

B b e e am e e ———




tesi1dential expodufa@ wiihoul Occupailonel exgssure.)

Thus. considering tre nunmber <f stidies tnat have been comdieteu,
thefe 13 littie evildence rha’ past fesidential extosures have
APPreTiauly ancrwasel INC (13¢. Snme cases would oe expected nears
asbestos cperation3 due 235 the sTall dut accepted natural rate,
and Lhe incraased swsrenesy 2f the diesaes near asbestos
JDerations. Mesothelioms Jdearns - 2-:-nationally exnosed cohorts
nave ceen well documented. T[h18 ducJmentatinn was ivailacle
cefore 1972. Long latent pericds for the Jisease ire evidenced --
meaning tnat current cases were expo3ed long ago at a time when
the levels were undoudtedly hijher. In addition. nijn w~artide
exposures Jue to factors such as snipputlding and long wors days
undouotedly contribute to recent Iases

1t snould be reiterated that none <f tne mesotheliona studies thus
taz referred to have been accompanied 5y numerical estim:tes of
actual exposures, and hence are not of practicai nelp in arriving
at a numerical s<candard.

Thne oniy recent punlication giving scme " new insight’ cited by
OSHA was a paper presented, but not ye- in mrint, by Newhouse 3and
Berry. while it 1s not believed that the wrojections of
mesothelioma deaths in a workforce expoaed before [388, using the
welbull distrituzicon. nelp 1n arv war ¢a saranlich 3 TLY, 2rma
basic. a3sumption of that paper is: "Both the dejree and lenjth 3¢
exposure are of importance.” GESvidence was presented to suonort 3
dose-response relat.onship. Even though some mesotneliomas nave
seen reported with short exposures, the intensities and peak
levels 29 to 49 years ago can only be conjectured. The autnocs
note: "It should be stressed that the population we are
considering were all first exposed to asbestas orior to 1964, and
most of tnem bDefore 1951. Therefore. the conditions responsible
are not those which should be achieved today. The evidence of 3
dose response relationship snows that impraved factory
environments at the present and in the future should markedly
reduce risks....” Thus., the new avidence cited by O5HA comes fro-
a manuscript supporting a dose-response for messthelicTta and
ceporting “markedly reduced C18KS av wué pecasnl ting.

addition, this article is refreshina in 1ts critiz.sa of

Jata -- 3tatements apparently 13no.2d Sy DOSHA.

In the Froposal, C3dA states: "mesothelioma Jeaths nave occurre?
Among the speciflc 9roup of 2z9¢ worhzrs whoede &xder'ance 7rasr @
1366 had led to the development of tne current standard” (this
refers to the Knox cohart reported Sy tne 3CHS (1968[), suggesiis:
tnat tnis would in alidate the standard., As discussed in detsil
earlier, the conort of 290 includc? a spectrum of Dast exdosuras
{3ome extremely high lifetime exposuras even as late as 1946),
many far in excess of the current OSHA standard. 3ased on the
knowledge from other cohorts, mesothelioma deatas would ne
expected in the Xnox cohort.

ahen efforts to relate dose to the risk of excess mesothelioma




consiaecred, tuede ale TIre ¢ w2 oe succasefal in an
cccupatis:nal savsisg wince *-e crance for developing usacle
exposuze date 13 virtually nonex:scent in rnousshold ang
comaunity” cases and 1in trese envicIitents tnecre 1s a larje cnance
ot 1ndeteralnacie spoazanec.s oczurren-e of nmesothelioxa.

Tne availicie infdormazion on 7astrolatestinal cancer L
references are summac:.:i24 1n tne foilcwinn -adle,
an gastrointestinale Cancer

Talizatien
ceference o ~aep

Pre 1277 oter

1963
1264 (63)

21,755

878

933 . 1972
17800 1972
1464 1972

639 - - 197(?)
T D s -

*Senerally ICD's 150-159 or supsets, varying with the study.

re=daced 1nformation for oreceedins sohort ~- obrained hHyv
su.Tradition.

ssermrained by perscnal ~~~=unjcation.

Reviewing the data availaole on gastrointestinal cancer gresents i
lixed pictura. There 18 a two~ to three-fold increagse in 13«
sfown in some studies, wnile other studies nave snown li=tle 2r no
iacrease in observed over expected. The consistency of an excess
in 3osarved over expected, as isd snown in lung cancer, 13 not




nteatinal In any avent, rne
evidence 3ir-e 1372 which
INCreased regqionas (iiaas
rites may account for scme of tne
All ot tne cited data
tnat INy incCrease in risk is somewhat less
td three tiTes Te~tioned in the oStncosal and also
the exzess ri4k 2-~ury only in the Most heavily
igfonal? et 3lv . No evidence %O ::33e3t thar 2
snsafe for j3strolntestinal CAanc.: nNas Seen
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are not vel
d o) 2 " weljh neavil
the overall cancer rLsK 3 (% may be

conjectured tnat it 1S unlikeiy % 1ncreased s«
£ tnese tumors will ever bw fuliy 3 tne larje
cchort-mortality studias 20 the :eav;lv exoosed wor<era nf rrao
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The "s§ew" Evidence on pleural
The study by Fleccher (1972), recocrted on 2 13 year follcw-.s it
439 men (selected from 15,524 availacle for study) wita zle-
plagues and 484 controls (without plagues selected from the
workforze). Thne controls were matcned for age (within 3 yea:
but not for onset of 2xposure ot Im2einq hahirs, A ﬂ3t~ﬂed-:L
anaiy3ls was ast gossibl., 22 v~ 3vtharc racacerrad rhat o2
controls were definitely younjer than the cases. The .nnze23?
£15Kk, within a 3 year aje group, of some diseaszes, notacly N
cancer, 1s well known. Tne Jata were analyzed as two
tztiospective-prospective rortality studies (cTases and sniit.:
s2para.ely;, usiag logal rates f{or cowparison. decyuss It
such as the small percentaje of tne worxforce tcllowea, .:2.
exposure tines or times from onset »f expaosure, Jr actial
fumerical esrimates Of exdvosure to asbestds fiber it i3
now the results of tnat stuuy supeort the contenticn
standard will nave any adverse iagact on mor21dity Or

3.
3~

The draft of tie paper by £dge (1375) describes anotler
ceriod for a conort witn pleural plagues and 3 matcnhed
study for part of tne cohort. As in the discussion of
by Fletcher (1972), no information 1S availaole to saco?




contention that the 2 t/cc standard will have sny adverse Llapact
a8 B/LaAbidity Lt IR DAY N

:Ne 'New" rvidence on Underjcround Hetal dinecs

se Nave elected to comment un tihid peper in Yycewat Jetail Decause
~f tne obvious 1ApPLGLtance iatctacned to it oy USHA and because of
tne major implications inherent in uncritically accepting tne
substance of this study and i1ts conclusions.

AS previously indicated, the OSHA proposal is premised on “new
iaformation” atbout the toxic effects of asbestos. Tne study by
Gillam et al {197S), OSHA reference NO. 41, appears to hbe the one
refecrence most reliad upon Dy QOSHA.

3efore dlecussing this NTOSH study in depth, a discus3aion of the
sroblems inherent 1n small samples, mentioned sevecral =imes
sreviously, is appropriate. To clarify some of the proolems
1ssociated wizh analyzing the results of small samples. consider
~ne fallowing:

Testing & l-tailed alternation 2f interest, the observed level of
significance (so-called P-value, or 3just P) represents the chanrce

22 laiye w¢ iatyer 1f 1n ract che workforce
nappened to be a random sample (representative of or similar in
nealth characteristics) from the jeneral population. For example.
for an expected (E) of 2, the chance of observing exactly 5 deaths
from a sample of the general population is approxinmated by the
po1sson distribution as .836. The chance of obsetving § or more
(5, 6, 7, 8, etc.) is approximated to be 3.853 and is the P-value
tar a one-sided alternative of interest (that is, i1f the study
zopulation differs from the standard population, we are only
interested if tnere are more deaths). Wwhile opinion differs in
the “"seriousness” of a P of .95 or .81, etc., it is true 1n any
évent that, the smaller P is, the more it casts doubt on the
vossibility thet the *"study” population is similar to the
"standard” population. (In other words, if the two oopulations
are truly the same, the differences otserved were ‘unlikely. )




For many possible outcomes, a relatively small change in the
"expected” can result in a relatively large change in the "P.'

For example, an ocoserved of § with expected of 2 gives a P of
v.853. Increasing the expected }é percent to 2.6, increases P 1132
percent to 0.123. The other example in the above table 1s even
more *“dramatic® -- an Ewl@.2 and an nneeryaed (23 3¢ 13 (esuits in
F-.u.+. increasiny E 32 percent to 13, increases P 686 percent to
9.118. It should be noted that in tne two examples cited above,
the observed was still larger than the expected after a 19 percent
increase. In the absolute sense, the modest increase in E did not
"explain” the fact that the observed was in “excess” of the
expected, However, the data are generally not investijated by
simply asking: 1Is O larger than E? The observed will be larger
than the expected approximately S percent of the time if the null
hypothesis is true (i.e. the two populations are the same). The
data are analyzed gtatistically to se2 if the findin3s are
“consistent” with the null hypothesis (“larger' P-values). As can
be seen from these examples, modest increases in E can (not
necessarily will) result in a dramatic increase in P.

The type of analysis discussed above is based on a number of
agsumptions. Por example. it :s known that the risk of death
depends upon age, sex and many other factors. Some factors are
adjusted in the analysis. others may not bDe.- Larjer sample sizes
alle’late concern for 3cme unaccounteld for factlcs. To illustrat
the possible problems, suppose a standard population had 59
percent smokers and 5@ percent nonsmo<ers, wnile a study

- population had 65 percent smokere and 15 oercent nonsmokers.

Suppose further that nonsmokers and smoxers nad 'risks” of 1 ané ?
respectively, in both populations. On the average then, the
standard population crisk is (.5) 1+#(.5)9#5.2, while the ;tggy
population is (.4)1+(.6)9=6.8. Although the populations differ
only in proportion of smokers, the averai?'giEE‘G?‘gEg study
Sopulation is 24 percent higher, and therefdre the exXpected rate
would be 24 percent hiqher if smoking 18 cocractly 3ccounted fot.
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Jtrer cos3iDie [ACtIrs Luatl a7 tnfluence the accuracy Sf the
NrALY3ia ade 158 Y- crrmesianag 13ltRDUN age 1S taken into

1 goun, A fferences 10 ajJe 31STTIDULIONS WLlua Gue.eor s . T3
sccount for erccrs of 3 percent or 13 percent), approoriateness of
“hne 3tanzar? pocuias.wn and differences 1n reaional and/or level
of urtanizazion commanly considered. Of course, not all factors
render the estilace >f £ “nn nw, It 18 jJenerally accepted xhat
128 nereral nealth ¢ 1 zorcrr A-fined from onset Sf empioymEn:,
«i1ll Ce cezzer than tne yeneral zcpulation. at least for a few
vears. uncertainty of the stindard pouulatiosn estimacte nay also
e a facwor. (For examgie. ws MNazinral Center for realth
statistizs gublicationsg, series Z, Los. 27 and 39. <=nnsider
aspects of tnis procle=.: Considerations of factors such as
Jynami¢ posiiation cates and natural variation may ce magnified
4r@n tejicn2! ratesg are ysed,
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Jiscussion of tie sroolems innerent 1n studying a small
essenti1al %0 appreciate the fata]l flaws :n tne Gillam et
}  paper. Keeping “ne above discussian in aind, tre
of tne study of Gillam et al (1375) cregared oy Paul

ird CaralA 8 haxca, Ph.D., of Johns-4anville 13
Their critigue ¢oncludes that tne claim of 2xcessive

3 tne aenestos-related malignant and nonmal.jnant di3ease

1 ories 13 clearly ocased on poor and incomplete cata analvses.
tven.1f the claim were based on valid analyses, data to
incriminate aspestos rather than one dr a combination 3f Other
coexisting materials in the causation 0% cancer are entirely
lacking. T¢ ascrioe the excess of nonmalignant. respicatorv
disease to asbestys and ignore tne known exvosure to high levels
2f free crystalline silica :n the past, confirmed by the frequent
dtagnosis of si1licosis on tne death certificates. borders on
irrespensibilitv., To ignore the potential for carcinogenic and
cocarcinogenic effects resulting from the mixed exposure to 31lica
dust. arsenic fumes and particles. Slasting powder fumes and
2038isly raden Jdaughters auu .o «2.ii732°1ly ascripe all ot their
excess ol cancer to aspestos particles 1s manifestly 1rresponsidble
and nas no justification in the metnodology of science.

22ZZ3:y

The claim Sy OSHA tinat "since ine promuigation of the 7.9,
‘termanent asocatds standard. ~nnsideraole new information nhas deen
{orehceming on the toxic effects of asbestos' 1s clearly tased c¢n
in :acomplerze and unscientifiz review and assessment of availadie
daza. In 1ts 42 references CSHA nas not oresented valid evidence
t3 support a need for further raduction of tne airdorne 31s0es5tos
standard from 2.0 f/cc longer than 5 microns to ¢.3 f£/cc lo=~ger

tnan 5 microns.




Replication of the findings and discussions of crisk already xnown
1A 1972 Anag anr roapscitute "cnncifii, 1l ortw o tafocmsroon. ' A
was trfue 1n 1972, 1t is known that heavily exposed cohocts now
dating back 30 t. 78 years ago have expegicnced excess moroidity
and aortality, ut that is not “considerable new infocrmation.*®

The °new eyidence® cited =y CSHA frca DJritiah studles is & prime
example of uninformed :z:l:ciive reporting. While ijnoring a 3OHS
subcommittee repocrt (1973) specifically recommending no change,
OSHA has nisreoresented the available information on the TBA
wocrkforce, The available information has been detailed in this
report. When the facts are reviewed, it i{s obvious that thetre 1is
no evidence available on the TBA workforce that supports & need
for further reduction 1n the asbestos standard now scheduled fae
July 1976. 1ndeed, the documented high exposure levels exterdin)
intd the recent Dast, nlus the fact that such exposures were
decived from static, not personal, sampling, whan coupled with 22
recently published health studies. demonstrate tnhat the lessened
adverse health effects noted were related to lower out still
suostantial exposuras and provides confidence for maintaining tre
2.9 £/cc airborne asbestos standarcd.

Selective use of preliminary, unpuolished 1i1nd nonoeer-reviewad

manuscripts and studies have been used Dy JSHA a5 Llnportant j—

seyments of the "naw :~formacicn,” Tiw most notable exanple 13
the @morhidity and mortality study by NIOSH (Gillam et a) [197%)
Since the OSHA citation, the drafts of the study ave underijone
substantive revisions, including the removal of :he entice

" morbidity portion. The conclusions of that paper are of such
questionaole scientific quality that it cannot be considered “n-=v
information® of the scientific competency and accurscy reguirced
for use in decision making.

In teference after refecrence, detailed teview has shown that 7SHA
has cited information that was already known in 1772, none ot
which sunpocrts a reduction in the standacd.

cmission of references, such as a national mesothelioma sucrvey ia
Canada, is iuexcusabie. owiective reference to oarts of othet
ceports is just as inexcusable. The very report that wis Cited
(Newhouse and Bercry {1975)) as providing evidence for a continue!
increase in mesothelioma among known neavily asbestos expoled
workers was based on a dose-response relstionship {or
mesothelioma. Furt:er, tne limicagions ot thsz 22ud3y. S8 Aioaey
31ven Dy the authocrs. have been ijnocred by OSHAN.

w“e nave =he right a~d the oolijation to insist that all reguls:i:s
agencies aaihere to the nignest tequirements of 3cientific
competency and accuracy in reviewing avatlaole information for v’
standard, Tnis was not done for the October 9, 1979 liotice >f
Proposed Rulemaking on Occupational Exposure toO Asoestus.

‘.

2




