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) MEMO
To: - Participants. in Asbestos Industry Response to the Proposed
Asbestos Regulation )
Subject: Task Force Status Report -- Forwarding of Comments by
Hans Weaill, M. D. on Proposed Revision to OSHA Asbestos

Standard

The Association's Executive Committee will meet with Mr. Guy G.
Gabrielson, Jr., Chairman, AIA/NA OSHA Standard Task Force, Thursday,
March 25 for review of documents ‘to be submitted to OSHA by the an-
nounced’ comment deadline April 9. On Friday, March 26, the "comment
...package! will be. presented_at a meeting- of the Association's directors
following which the documents, including the comprehensive report of
the. Roy F..Weston, Inc. technological feaSlblllty and economic impact
study, and specific recormmendations for.changes to the proposed rre-
vision to the standard, will be mailed to all participants for en-
- dorsement. It“is-recognized'that little time will be. available for -
review of the documents by those not attending the Board of Directors
meeting.’ The time requirements of the task offer no alternative if

we .are .to meet the April 9 deadline.

Because of the significance of the comments prepared by the Associ-
ation's medical consultant, Dr. Hans Weill, on the medical science
issues raised in the proposed revision to the OSHA standard to those
part1c1pants who are preparing company. or trade association response to
OSHA in addition to endorsement of the AIA/NA task force presentation,
Dr. Weill's statement is.forwarded with this memorandum.

- We are pleased to advise that the Association continues to increase its
‘membership and a number of non-member companies and associations
have contributed to the extraordinary expense of consultant fees
and task force administrative costs. We are appreciative of the
splendid cooperation of participants in the Association's efforts
to assist the Department of Labor in the development of a practicable
standard for the protection of asbestos workers. :

z( H. Mereness -

Executive Director

IMAR 18 1978
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Statement by Hans Weiil, ‘M.D. , on Rules on Occupatidnal Exposure to Asbestos
- proposed by OSHA (Docket No. H-033)

By way of .introdu'ction, I am Professor of Medicine at Tulane

University School of Medicine and direct a la.r.ge interdisciplinary program
in the investigafion of occupational lung diseases, These research a;:tivities
involve all varieties of inhalants including mineral and or ganic dusts and
chemical vaporé a;nd gases, Thé goal of o(xr progr;m is to provide the
scientific Sasis fgr the p;'evention of occupational lung disorders, Specific
aims are to establish, whenever possible, causal relationships between- |
environmental conditions and a defir-xable biologic reSponse,. dose-resﬁonse
relationships, and threshold levels of exposure below which the adverse
effect d_oes not océu.r. As an independent university-based research unit,
our work is in large part supported through competitive federal funding
mechanisms, including the NIH and NIOSH. Published results of our investi-
gations a,.'re availz;ble for peer review in the scientific literature. Because
ofr thej appropriate int.:erest of re5pon§ib1e industry in protecting the health
of théir workers, a portion of our'researc'h activities has also been funded

- from 'ifndustry sources, - Our investigative interest in the health effects of
asbestos exposure dates back approximately six years with a significant
portion of this research having been accomplished with the collaboration
of the Medical Research Council Pneumoconiosis Unit in Britain.
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I would like to make clear my role in subrnitting these comments
on the proposed new standard for occupatignal exposure to asbestos, I was
asked to preparé an objective, scientific assessment of the liferature cited
by OSHA in support of its px;oposed standard change by the Asbestos Informa-
tion Association of North America. 1I accépted t;ﬁs consultative task becagse
I firmly believe tl;xat industry, in order to meet'its_ occupational‘h.ea.lth fespon-
sibilities , must have availablé to them outside advice from academic and
other sources. It is my objective in the following discussion to provide

scientifically~-based and dispassionate judgments on the issues raised and in

no way assume an advocacy or adversary position.

There should be no d'oubt or confusion concerning the reasons or
indeed justificatioﬁ for the setting of occupational health standards by regu- )
latory agehciés: these rsi;,a.nda.rds are set to protect workers exposed to
environmental 'hazards in the -work place. The standard-setting process
should begiﬁ witﬁ a scientific data base providiné quantitative in.formaf:ioq

on the relationship between the environmental exposures and any associated

health effects, Without data for both sides of this equation for a particular

health hazard, resulting information is incomplete in terms of the important .
function of setting standards for safe levels of occupational exposures, Al-
though these requirements have now been recognized by both government and

non-governmental scientists, the fund of hard data of this type which is
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available is clearly limited, This deficiency .doe‘s not, of course, justify
delay in the setting of standards using the best available quantitati\}e
information, however incémplete. - Nor does our limited knowledge justify
abdicating the role of science which is rationally applied to the probléms of
occupational héalth'. Such a negative approac}; may be efnploy;ed to support
either extreme of little or né control on the one hand and unréalistica]ly
stringent cohtrol. on the other, and is self-defeating #n'd certainly counter-
productive, It is .often forgotten that stardards, like science, are ﬁot

written in concrete and ‘a-s scientific evidence provides more i‘nformation

on dose-response relationships, the standard setting process must be
responsive by méans of regulatory action in either dir eétion. It is clearly stat-
ed in the published OSHA proposal that the lowerihg of the permissible level
of eight-hour time-weighted average exposure to 0.5 asbestos fibers per
milliliter is based upon new medical and scientific evidence whic;h has begorne
available since the last asbestos standard was promulgated in 1972, My sub-

sequent remarks will focus on this '‘new evidence'.

There should be little debate concerning the causal association
.b.etwe't?n‘ occupational exposure to asbestos dust-and certain adverse health
effects, including but pérh;ps not limited to asbestosis, bronchogenic
carcinoma of the lung, mesothelioma of the pleural an& peritoneal surfaces,

and gastrointestinal neoplasms. Most references cited by OSHA, dating

-



back to 1907, do not relate to the central issue, that being at what level
(if any) of exposure do such effects fa.il to occur. Documenting fhat‘these
health effects have occurred in workers who have had years of exposure
to asbestos dust without rel:;\.ting measurement or reasonable est;imatés
of past exposures to these effects has been of great importance, but does
not -rnaterially assist in the standard setting process, 1Itis respéc.;tfully |

suggested that the great majority of the 42 references cited in the proposal

must be classified in this way.

Because of the emphasis placed by the writers of this proposal
on a few, mainly unpublished, recent reports, these will be reviewed-in
some detail; Few studies have received as much attention and imputed
importance in this standard setting process than the epidemiologic investi-
gation of a cohort of workers employed in an asbestos textile plant in the
industrial midl#nds of England. However, it is with some dismay that
oﬁr British colleagues Aview the current use of their data, which is in many
ways; incorﬁpleté, by scientists and regulatory agencies in the U.S. Ceftain
facts seem indisputable., The initial report published by Professor Doll in
1955 derno;pstréted a clear excess in fespir-atory ca_ncezj. and pulmonary
fibrosis in workers vs;ho had previous exposure for 20 or more years in this
plant (1A). Follgw-up of mortality data published in 1968 provided evidence

that workers having their initial exposure since the asbestos fegulations
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took effect in 1933 had a decrease in lung cancer and asbestosis mortality
and even suggested that the hazard of b;ronchial carcinoma had been elimin-
ated in this population (13). It was ;:lea.rly stated, however, that longer
follow-up was necessary and ''the data‘ a.i;é insx_xfficientv to esﬁmate the extent
-of the risk which may rem;in". While the irr:proved health status of the
more recently exéosed workers was encouraging, lilmited dﬁst expoéure
data preseﬁted indicated that this cohort had been exposed to >average levels

of asbestos dust which were often higher than current U.S. or U, K. standards,

. The most recent update on the mortality experience of this cohort
was presented at the International Congress on Occupational Health, held
in Brighton, England, in September, 1975 (30). This continued follow-up
for an appropx;iately longer period of time revealed 2 modest excess of \
respiratory cancer in the working population first employed since 1933,
Perhaps oé greatest interest was that evenina sub-‘cohort comprising 255 men
and 93 women entering the industry for the first time since 1951 and having more
than 10>-years exposure, five deaths from reSpiratbry cancer were observed
in individuals with rn.ore than 15 years since first e;cposure. The expected
- number would be 1, 86, an excess which was statistically significant at
p = .04, This risk was found to be greatest in those individuals having more
than 20 years' exposure, Importantly, while it was indicated that major dust

control measures were completed in this plant in the late 195(5'5, no specific



dust exposure data were presented nor were clairns made in regard to the
utility of these results in settirig safe standards or in generating dose-
response relationships‘betﬁveen asbestos exposure and risk of developing

respiratory cancer.

Because of the importance placed on this study and the recent
orally presented (but not published) report, and the requifements outlined
above for the scientific basis of _fationé.lly promulgated occupaﬁonal health
standards, I undertook a visit to this plant during the week og January 12,.
1976, . with the hope of obtaining specific dust exposure data during the period
since 1951, with thé»view of correlating level of exposure-to asbestos dust
with the demonstrated mortality results. Exceptional cooperation by the
medical director, industrial hygienist, gnd management of this plant
resulted irx their providing extensive exposure information for this cohort,
which formed the. basis f;r the foliowing comments, Dust data between |
1951 and 1960 are— based on sampling using the Casell-a Thermal Precipitator
giving particles per milliliter, and since 1961 are based on static or area
sampling using the membrane filter method and providing fibers per milli-
liter. For the decade prior to 1961 (when fiber counts first became avail-
able), the particle counts were converted to fiber levels, Using these data,
an individﬁal exposure estimate was reconstructed for each member of the

mortality cohort for the period 1951 through 1974, using'yearly average data
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obtained for each job site in order to provide cumulative exposure during
the total work time in this plant-for all of those employees entering the
jindustry since 1951 and having ten years or more exposure. While my
purpose is to summarize and hlighiight. relevant aspects of ?:his information,
‘fuller exposition of the data can be obtained b;r requesting direct testimony
from plant ofﬁcials, pos siﬁly for the hearings to be Held on this p'roi)osed
standard. it should glso be noted that concurrent with my receipt of these’ »
data, tne identical information Awa.s supplied to Dr. John Gilson, Director
of the Medical Research Council Pneﬁmoconiosis ﬁnit in South Wales, who
is ‘concerxied with the British Occupational Hygiene Society (BOHSj ;tandard

(see below) and Professor Richard Doll of the Oxford Epidemiology Unit, the

author of the mortality papers.

The current U, K. chrysotile-asbestos standard was published by
the Department of Employment in 1970 with the permissible continuo;zs exéos-
ﬁre level beir;g 2 fibers per milliliter , For intermittent exposure up to 12
fibers p.er millilii-:er the action required by the factory inspectorate is depend-
ent upon the levei and duration of the exposure, Exposure data frorﬁ the

_ studyf.plan-t clearly indicate decreasing fii:er levels during the 1960's so that
in many job areas in the plant dust leQels after 1970 were at or near the stand-
ard of 2 fibers per ml. It is fair to state thaf the goal of reaching this standard

is being achieved in this factory. However, fiber counts between 1961 and
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1972 reveal mean values in some job areas ranging as high as 26 fibers pér
ml., with standard deviations close to that number, indicating fhat some
individual counts would havé t6 have be.en many times the current -standard
in .either country, Again, it mﬁst be emphasized that in the m;in these very
high values were obtained prior to the 1969 asbe;tos regulations (U.K.).
However, in carding and several other job sites, more recent sa:mpliné

data continued fo show some average values of 4, 5and 6 ﬁ‘sers .per ml.,

with standard deviations around the mean again indicating individual fiber

counts at higher levels,

Amorg -those individuals first exposed to asbestos dust in this
plant since 1951, ten have now been certified by the PneﬁmoconiosisMedical
~ Panel as having ‘a-sbestosis. The minimum exposure period of this group :
was 10 years, maximum 18 years, mean of 14 years; and the curmulative mean
group e:-:posuz;e was 170 fiber-years per ml, All of these workers ‘were rr;en
‘and entered the ;-)Iant between 1951 and 1956, Their individual cumulative

exposure calculations ranged from 66 to 280 fiber years per ml.

Six individuals in the cohort first employeci since 1951 have died of |
reSpirat:c.u'y cancer, five of these whose time frofn initial éxposure fo death
was greater than 15 years, These persons were all cigarette smokers wh.ose'
year of first exposure raﬁged from 1952 until 1956. In-each of these six

individuals, the average yearly exposure to asbestos while employed exceeded .
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4 fibers per ml. Asbestosis was indicated on.the death certificate in two
of these six respiratory cancer deaths, but obviously this in no way indicates
the absence of histologic (or radiographic) evidence of dust-related pulmonary

fibrosis in the remaining four.

Whiie the éoncept of a cumulative exposure calculé.tiop is pr-obably
deficient in thﬁt it ignoz;es the residen;e tim.e of fiber in the iungs and concen-
tration éf a.i_r'boi-ne i;iber, the current U.K. asbestos standard is based on the
premise that a; cumulative exposure of 100 fiber-years per ml. over a working
lifetime constitutes an acceptable risk. in terms of adverse health eﬁecté. |
In this regard; it Ashould be noted that approxi;'nately one-third of the post-1951
cohort has had cumulative exposures exceeding this amoﬁnt in what has beeﬁ
copsiderably .less than a "working lifetirne''. Maintenance workers 1;n this
plant'(and in the rest of the world) have had intermittent High exposures
éontinuiné to the present time, In this plant, this i; documented by recer;t
dust data obtained between carding machines giouped within an enclosure
where; 'ordinarily-production workers are not stationed, Some of these fiber
counts are in the 20's and 30's but with mean values generally below 10 fibers

_per ml. '

Finally, the exposure analyses reveal an interesting group of 58
workers in the weaving department whose average exposures have usually

been 2 fibers per ml. or below. Cumulative individual exposures in this



10

su'b-ﬁopulatio_n have been below 75 fiber years per ml. in workers first

exposed .si?ce 1951, It is of interest that in this population, there have been

‘r "

no cases of certified asbest051s or lung cancer, encouragmg prelunmary

&

evidence in'regard to the safety of a 2 fiber per ml. average exposure,

There have been im cases of mesothelioma in the post-1951 ‘cohort

- st ®

of this plant.

‘ The conclusions to be dréwn from the 'biologic and e:;cposure data
pr |
from tiuz a;bestos textile plant since 1951 are reasonably strazghtforward
It is Erob‘able that an excess risk for the development of respiratory cancer
exists in the }Sost-1951 cohort being studied by the Oxford group. The numbers

are small and Professor Doll indicated to me in January, 1976, that this - N

excesé has not yet beén firmly established, In addition, asbestosis has

‘appgared i‘r:lzlémem'bers' of this cohort. In this population, asbestos e;cposures
during the past 20 or more yearé have on average clearly exceeded the current
2 _fiber; per ml. standa}rd and these studies in no way invalidate that standard
1n regard to its adequacy in protecting from asbestos-related health 'effects.
The use of this report (30) in supporting a change from a standard (2 fiber per
ml, ) wh1ch has not yet become operational in the U,S. to 0.5 fibers per ml,

must be considered at best invalid and at worst misleading.

Often not recognized, particularly in the U.S,, is the fact that the

current British asbestos standard of 2 fibers per ml. is not based on the Doll
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mortality studies discussed previously. The standard is the result of a
recommendation by the British O_ccupa.i:ional Hygiene Societ-y __(BOHS) pub-~
lished in 1968 (10). This standard of 2 fibers per ml. for ;hry'§otﬂe
asbestos was suggested by the BOHS subcommittee on asbesfos after review
of morbidity data provided b.y Dr. John Knox., medicai direct.or of this same
British asbestos textile plant. While both clinical and radio.graph.ic' informa-
tion was considered in assessing tl;ze asbestos;is risk, the earliest indicator
of disease (upon.which the staﬁdard is based primarily) is the finding of
inspiratory rales on au;cultation of the. lungs. This standard was reviewed
by the BOHS committee and their findings published in 1973 (2A). They
concluded that ;xo change in the standard should be recommended at that
time but there should be '-cbntinuing review, Approximately one year prior
to this published review of the asbestos standard in Britain, an article
-authored by the current chief medical oificer of this Briti?h plant,
‘Dr. Lewinsqhn, precipitated considerable controversy, primarily emanating
from this side of the Atlantic (14). It was suggested that this ''"new informa-
tion" indicated a greatér_ prevalence of radiographic chahges of asbestosis
than £he ?revious work by Dr. Knox had documented. The argu.znenfs are
" comiplex, if not confusing, btit certain points should be mentioned. The
experimental classification used in determining ra;iiological change in the
Lewinsohn pa;;er results in significant differences from those published in

the BOHS report. The interpretation of the observed radiological abnormal-
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jties with respect to their significance to asbestosis was not attempted in
the';_.ewins‘ohn paéer. Equating the lowest category of radiograi:hic change with
the disease, asbestosis, is obviously of questionable merit and .as previously
indicated, the x-ray appearance was not the primary basis for the establish--
ment of the BdHS standard. In view of the des.cribied &ust'éxposure levels

in this plant since 1951, the coni:roversy'concerning éifferences .ir; inter'pr eta-
tion.of morbidity data is less relevant in assessing the safety of a 2 fiber per
ml, a;verage exposure standard. The BOHS subcommittee has for the past
several moﬁths be;an reviewing tﬁe asbestos standard in the U. K. Updated

dust exposufe data similar to those described previously afe being correlated
with tiae various indicators of a biologic response in exposed workers, includ-
it?g clinical, radiqgraphic and physiologic information. A fecent meeting of
this su'bcdrﬁmittee (mid-January, 1976) failéd to result in even a prelim;inary '
position concerning the asbestos standa;-d and it appears that it will be some
months before a report t;o the full BOHS standards committee will be completed,
It is only after the BOHS committee has approved the final report that it will

become.generally available.

Considerable attention has also been directed toward the report of
an investigation by NIOSH presented at the Conference on Occupational Carcin-
ogenesis, New York Academy of Sciences, in March, 1975 (41)., This study

entitled '""Morbidity and Mortality among Hard Rock Miners exposed to an
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Asbestiform Mineral"”, has been cited by OSHA in support of their proposed

~ change in the standard for pccﬁpationall exposure to asbestos. The study
purports to show that a population of miners who have been exposed to non-
commercial amphibole fibers (cummingtonite, grune?ite), in low concentra-
tions and with the preponderance» of fibers 'sho;'ter than 5 microns .in length,
ha.v-e experiehced an excess of respiratory cancer as'sociatéd with this
exposure, Widespread critical comment concerning this study, its design
and interpretation of results, >h‘as resulted in two major substantive reﬁsions

by the authors since the OSHA citation., = ~

Anﬁong wcrkers having achieved 2 minimum of five years w=2er.
ground gold mining experience by 1960, ten deaths due to malignant neo-
plasms of the respiratory sysfem were observed with an expected of 2.7,
Tv;'o of these tumors did not involve the lung, being_clas sified as >carcinoma
of the maﬁﬂary s:;.nus and mediastinum, locations not previously related -to
occupational asbestos e:.cposure. In two additional tumors of the lung, it
was not specified whether these lesions were primary or secondary in the
lung. In the remaining six, a primary malignant neoplasm of the bronchus

‘and lung was specified, The possibility must be considered that a definite
excess of primary res;pi1'.atory cancer in this population has not been demon-
strated, Perhaps of greater importance is the fact that this population has

been exposed to a number of potentially carcinogenic materials, In the

early drafts of their paper, it was stated that arsenic levels of 5 to 6
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micrograms per cubic meter were measured in this mine ifx 1974. Although
the authors preclude the possibility that arsenic (a known carcin;agenic
material) may have played a role in any excess respiratory cancer risk, a
NIOSH investigator added to the iist of authors in the last draft presented

a separate paper on inorganic arsenic at the sanie. New York Academy of
Sciences meeting in Mafch with the following statement 'included.i.r; the
published abstract of this report: | “the only qunﬁtative epidemi;alogica.l
study, reported in 1974, revealed a dose-re-sponse defnonstrating an

increased lung cancer mortality risk at arsénic concentrations above

1l microgram per cubic meter, calculated as the average occupational
exposure err a 40-year work life", The conclusions of these NIOSH
investigators in this same meeting seemed contradictory, and it is diffi-
cult to understand why specific referencé to the arsenic level's ha-l-ve been

deleted from the final géld mine study draft,

) ‘Tv&-ro of these same NIOSH investigators have previously pointed
out the pulmonary carcihogenic effect of radon daughter éxposures in the
uranium fnining industry (3A). Dr, Wagoner also authored a paper entitled
"Unusual Cancer Mortality among a Group of Underground Metal Miners'"
published in the New England Journal of Medicine in 1963 si’xowing a respira-
tory cancer excess of a magnitude similar to that c1ai1;ned in ‘the goid mine

study (4A). No etiologig: factor was firmly established, although trace metals,
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arsenic, and radioactivity were mentionéd as possible causes- for this
observed mortality experience. In a 1971 monograph published jointly by
the National Institute for En\;iromnental Health Sciences (NIEHS) a;nd NIOSH,
reference is made to the uﬁder'ground hard rock mining experience reported
in 1963 w‘;th't}ie conclusion that although radon daugixtex: exposure lev.els were
" low in 1958, previoﬁs exposures were probably significantly higher due to
poo;:er ventilé.t:’;on in past year.s (5A). Cértainly, this safne explanation for
significant radon daughter expc;sure levels in the p;.st could also have been
applied to the gold mine study but for some reason was not. It is also very
curious that in none of the three drafts of fhe gold mine study was there
reference to the- 1963 metal mining publiicaiiou although the current study
ciai.ms to show excess reSpiratory cancer mortality which.the same auth‘dr
had already degcribed in metal mining moré ‘than ten years previously,
Tl;xe ca'usa.l'factars‘ may have beén different in the two nﬁnes, but this is

by no means proven,

Additional confusing factors concerning tﬁe gold mine study shoﬁld
be noted. The initial draft contained morbidity information concerning the
prevalence of radiographic changes thought to be consistent with pnéu.rno-
conic;;ié. The final draft has dropped this aspect of the report. In the
second draft of this paper, the authofs state ""These samples indicated an

airborne silica concentration of 3.3 to 7.2 milligrams per cubic meter,
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both of which exceed the TLV for silica"”, These airborne silica data are
excluded from the last draft, This is of particular interest since the authors
claim that a statistically significant excess in non-malignant respiratory
-disease was noted in this cohort. In the earlier draft, this excess is

entirely explaiﬁeci by a diagnosis of ''silicosis" in four of éhese miners, It
would be difficult to associate the fir;:}ing of silicosisx at death with past expos-
ures to small asbestos fibers. This subjéct is fﬁrther confused when in the
last draft the term ''‘pneumoconiotic disease' is substituted for Silicosis as

the cause of death in the non-malignant reSpiratoi'y disease category., .

Szﬁoking’ analysis, which was included in eé.rlier drafts, is no
longer present in the pre—publicafion or last draft, Additionally, the single
paper which was presénted orally at the conference was divided into two papers -
after tﬁg second draft, the additiohal éaper now entitled "Asbesfds Fiber |
Exposures in a Hard Rock Gold Ivﬁne". It describes; the arx"xphil:;ole fiber -
" measurements indicating an average concentration of 0, 36 fibers per ml,
greater than 5 micron in length, and an average total fiber concentration of
4. 82 fibers per ml., with 94% of the fibers being less than 5 microns in
léngth. 'i_‘he conclusions of this second paper, however, include broad
statements concerning the health effects of this exposx;fe, none of which

are supported or even dealt with in the results reported in the manuscript.
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It can be appreciated from the asove that there is little or no
evidence presented to support an association between the fibrous dust
exposure in this gold mine and an excess risk for the development of
reSpirato;:'y cancer in a cohort of past mining employees. These workers
have been -e.xposed to a number of potential carcinoger;ic agents and indeed
an excess mortality risk for ;esi)iratory cancer iﬁ metal mining };ad prev-
iously been demonstrated by the NIOSH group. The expésufés tt.;> these
other potential inhalants, particularly radon daughters and arsenic, have
been inadequately characterized in this éohort, pé.rticularly in the last
draft. Information from previous drafts suggests that at least for arsenic,
the exposures fna.y have exceeded those levels Sv;xggestéd separ“atély by one
of the authors to be asso;:iéted wit-h an excess respiratory cancer risk.

In view of the.se comments, it is difficult to understana OSH-A's jvus'tifica-

tion for citing this study in support of its proposed asbestos standard change. )

I wc;uld likg to turn now to a briefer summary of the additional '""new
_eviflence" cited by OSHA in support of the proposed standard change, A cancer
risk &as again noted in a cohort of insulation workeré being followed by Selikoff
(16). This review is essentially an update of previously presented data but
doeéinbt relate the mértaiity experience with information concerning past
asbestos dust exposure. As with most of the other studies available, no

information upon which numerical standards of asbestos exposure can be

- -
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based is forthcoming in tilis latest report presented at the International
Conierence on Biological Effe;ts of Asbestos, in Lyon, Francé, in 1972,

At this same meeting, Dr. Selikoff's g;roup again confirmed the interaction
between asbestos exposure and cigarette smoking and the_ risk §f developing
carcinoma of the lung (20). It was suggested that this ri-sk‘may also extend
to asbestosis but again in the absence of exposure information, it'is difficult
to justify the inclusion of this report in the literature purporting to support
the asbestos standard change., Also made available in the rece;-xt pastis a |
paper reporting the presence of asbestosis, lung cancer, and mesothelioma
in a cohort of workgrs who have had past exposure in an amosite insulation
manufacturing operation (18). It is clearly stated that ''no information i$
-available concerning dust levels in tiﬁs plant'' and this interesting study is
hardiy uséfu.l in the setting of safe asbestos stan;?ards. A stud& of insulation
_workers: iﬁ BAelfést,_ i:u’blishé_d_ in 1971, §onfirmed the Ne;.v‘ for‘k ;QSMatiéﬁ . A’ .
eiperience ana found excess mortaﬁty in asbestos-expésed insulators fb;'

the sPecif_i; causves of lung fibrosis, lung cancer, mesothelioma, and gastro-
intestinal malignancy (26). Of inter-est is that th-e lung cancer cases had
associétéd pplmona_ry fibrosis (asbestosis) while thosevirAxdividuals who died
of mesothelioma.. did not. This result speaks to the controversy concernihg' o
whether asbestos~related lung cancer is associated with a level of exposure

which has also resulted in pulmonary fibrosis, Again, in the absence of
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exposure information, this report does not help in the standard-setting
process. A report by Enterline in 19')2 (17) reveals that in workers engaged
_in the manufacture of asbestos products who have had mixed fiber exposures

" that maintenance men had a greater risk of developiﬁ_g respiratory eancer
than production workers, preemhably because ot high intermittent exposures.
It was also pointed out that men in maintenance jobs tnay have had a higher
crocidolite exposure and that this type fiber may be more carcinogenic than
chrysctile, That crocidolite exposure at similar total asbestos dust levels
may be more hazardoua in regard to the development of asbestosis was
recently reported at the Fourth International Sympesium on Particles and
Vapors, in Edinburgh, in Septerr_xber, 1975 (64}. Little relevance'to»occupa-
A -t-ior‘xa.IA sta.ndard settxng is ‘gleaned from :thes.e reéerts except that they sdgdgesrt
> the possxb:.hty that as in the U. K., there should perhaps be a d:fferent occupa- "

. tmnal standard for crocldohte flber tha.n there 1s f.or chrysot:.le. ’

'I‘hree reports are cnted in the OSHA prOposal wl'uch draw attentmn
- to the health ef fects‘ associated mth past employment in dockyard and sh1p-— *
yard-workere (35, 39, 40). No dust exposure information is available in .
.these' studies and the comments made above in regard to requiremehts fox;
standard-setting apply-eqdally to these reports, Fletcher (40) suggested

that a better association existed between malignancy and pleural plaques

than with pulmonary fibrosis.
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A number of cited references conéerﬁ themselves with the associa-
tion between asbestos exposure and the risk for the development of pleural
or peritoneal mesothelioma (21, 22, 23, 25, 32, 33, 34, 37, 38). As no
enﬁroﬁmental dust data are rep‘orted in'any of these studies, dose-response
relationships can to date not be estal;lished qu; these malignanf turmnors.
Considerable crtladitrshould be given to Wagner (21) for recognizi.rxg and
reporting this associatioﬁ'@%_ 1960. These tumors have beeﬁ rel:;orte;i in -
cases where the exposure had beén o;.:cupa;.tional but also where- contact
had been in the ﬁousehold 'or in the vicinity of an industrie’ll‘ oi' mining
~ asbestos soﬁrcé. 'It‘ 's.houl.d be recogni;;a, l;low-v‘ever; th:;twthe_s-e non-o;:cupa-'
tional sources of éxpOSure are not neceséarily‘ low but probably of the
"'iﬁt.ermitfei;f hig_li level' type, pérhaps'gimilaf t;) fho'se>e:;posures exper-

;ier;ced b-y :int_i:ivid-gals in factory maintcienan-c;'t:» joBs’.‘l" In the _éibs>e-_nc-lef_c>‘f 'xpojr_c}' o )
:.‘précise infoff?;atidr;; '!‘-‘hé c.-iem'o.;)n‘st'ra»tic‘)ixfoii fhéé-e assomatmnsdoes ot help
in setting safe lévels of asbestos exposure, -Certaiply, £here_ is no scien-

‘ tiffc basi§-_ for-‘cono’::luding that household or other nén;oc'cﬁp;tiOn;l éxpc;su'rés‘»
_have been in thé range of 2 fibers per ml. o'r less-. Newhouse and Berry ('25-)
reporte& on 2 statistical model desiéned to predict future mesothelioma rates
in a cohort of workers previously employed inan asbestos textile fa.ctor;r
near London. Past exposures had been admittedly high prior to the closing

of the plant in 1968. Dust levels, however, were not available and this
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interesting paper presented at the Brighton meeting in late 1975 again does
not}help us-in setting standards. Webster (32) reported a differing risk for
the development of mesotlxelioma in-Sogth African residents in re.gard to
two deposits of crocidolite asbeslos (Cape and Transvaal). - He suggests
the possibility of an additional mineral in the Cape crocidolite area which
had the higher o'xesothelioma rate' but other _evidence suggests thaf the
dil'fering etructure of fibers fz;om these two sources 'may prove to be the
| explanation fol-'these differing .biologic effects. Gre-enbel-g-and Lloyd Davies
(33) point out that two.-thirds of their cases of: mesothelioma'registered l:y
the Employment Medical Advisory Ser\‘ricev in Britain had a reéognizable

past exposore to asbestos,

Two reports are cited in the prc:posal suggestmg an assocxatxon

- between asbestos exposure and laryngeal carcznoma (27 28) Th1s asso-‘- T =

[

—"".'.__',;Lclatxon, wh11e requnng conf1rmat1on, 15 certamly nof‘ surpnsmg in wew S
of the potenhal for fiber dep051t10n in the upper re5p1ratory tract, Its -

e A.relevance to: the changmg of an asbestos: occupatmnal standard is unclear. CETeTT

Edge (42) emphasizes the.presence of pleural plaques in asbestos=

exposed men who ultimately developed the described health effects associated

-

with this exposure. No quant1tat1ve environmental information is available.
Anderson (15) reports radiographic abnormalities consistent with asbestos-

associated effects in a group of household members of workers in the
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amosite plant previously discussed. Both pleural and parenchymal

changes were found but the association of these radiographic abnormal-
jties with asbestos exposure must be studied further and the x-ray readings
should be confirmed. Assuming the changes to be preser;t, theA;;asf level
and intermitténcy of exposure in these households is‘Acon;pletely unknown,
Considerable asbestos dust must ﬁave been hr-c;ught to the homes by workers
returning from a factory withoufé significant dust control, since the same .

New York group of investigators have recently found evidence of '.significant

asbestos fiber accumulation in these homes up to the present time.

- An interesting and prqvocative' paper pr‘esented at Brightofx b.y o _._-
Nicholson'(l‘a)' reviews the factors involved in a:rri'ving at a threshold limit
value (TLYV), pért{cxﬂarly the limitations of this approach. While this

. review or editorial 'providés’_stimqlus for '_furthéf :s‘éier;ifiifi_c:j“éz_i.d. phﬂos‘c:a'bhi'fc':al-:

- discussion concerning the standard setting process; it does not clatm to. . C
present evidénce_ sﬁpporting the proposed change in the asbestos standard o

: _to an average ofO.S fibéré per ml, I a-gree"with thé“sté.lt‘eﬁi-ent 1nDr. Nzchol- R
-son's sﬁmmary: “in fhe case of asbestos, current exposures can 6ﬂy be |

described crudely at any level of exposure, and health effects are oniy

known fo.‘;.' past high, but ill-defined, exposures, " Fir;ally," i1-1 another

thoughtful paper cited by OSHA, Berry (11) stresses the importance of

acceptable risk as balanced by the benefits of using the parfiéular material
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for which the standard is being considered. He uses as an illustration the

promulgation of the 1968 BOHS standard of 2 fibers per ml. (10).

The remainder of the references cited in the OSHA proposal
including an article by Jane Brody in the New York Times must be considered
irrelevant to the current standard setting procedure and hardly requires fur-

ther discussion.

Finally, it seems to me that there are two major alterncztives pres-
ently available in the sétting of an occupational standard for asbestos expos-
ure. The first depends upon the premise that the adverse health effec.ts
demonstrated in wox;kers have r'esulteé fr?)?n high but poorly éuan;‘.itat;ed
levels of asbestos dust. Where such information is available, dose-

response relationships have indicated that for mortality from malignant

disease‘ (7A) Vzrnfxd Vir'roxf »asb.evstos:isv (8A , 'QA)-, ;t‘lj‘ligsve-_t?isics vs.:ere as soc1ated ?;'.‘:;:.
with levels of exposure con_si&erably higher than:the current or p;--o'p;osed
asbestos standards. That a working population has not had 1ong-fe-1-r-n
exposure to even current standard levels of exposuu;r-e has élready been
emphasized. In the absence of such epidemiologic data, Vone can hardly
find convincing evidence on which to base present further lowering of the
asbestos standard. Nor can these non-existent data invalidate the 1976

standard of 2 fibers per ml. Because no population has been available

whose working lifetime exposure has averaged 2 fibers per ml., one
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cannot finally conclude at this time that this level is "safé" in regard to
all health effects ;recognized to be associated with asbestos exposure, in
all exposed individuals. However, it is aléo impossible to state that the
proposed average exposure of 0.5 fibers per ml. for a working lifetime is
free of these health hazards, However, the limited in.fox;matiox? available
from studies on both sides of th;a Atlantic, which attempt té de'fine dose-~
réSponée relationships, is encouraging in regard to a 2 fiber per ml.

standard.

. The other alternative depends upon the following ai'gument; ) Qccu-‘-l’_ _ -
pational exposure to asbestos at some level has been shown to be associated

" with a carcinogenic risk. Since a safe threshold level of expdsure cannot

'beAééiehti;f_ically pi:o_\_re_n at this time, the lst_andard must requii-e that Vé.ll -

. 'i.;;xfliéva;tidnﬁs of tﬂis ap;pi-oac.h, vi$ a 'visl t};é”risz-;\x-lti-ti-xae-bf c#rcinﬁge;i-c
:_materialjs in'oﬁr énvironrfxeﬂt, are farv-reachir;gs ar;d n'z-qs>t be faceci. Tl’ic-:s.en,,' '
’ wh;: févor this alter_nafive must vigorously support a unifo;'m épp:oa;:h a;;1d
defend ‘i':he resulting consequences on life in our society. I favor the first
alternative as being prudent and proteétive of éhe worker's health in light

of the best available current scientific information. The 2 fiber per ml.
standard, which is to take effect in this country .in mid-1976, has not yet

become a reality in either the U.S. or U.K. This standard should be given
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a reasonable trial while further epidemiologic investigé.tion establishes
its safety or lack of it. In conclusion, .l wish to indicate that I am pleased
V.to have had the opportunity to comment on the OSHA 'prOposa'.l for a new
#sbestos occupational exposure, In view of the impor—tance. attachfd to the
" most recent report on thevBritish studies, I would liI;e lto}iemph_a_size and

again draw attention to the new exposure information which I have sum-

marized earlier in this statement. It is in light of these past exposures

that the biologic data must be interpreted.
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