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- Participants in Asbestos Industry ReSDOﬁoe to the Propose

/‘F* “"Ksbestos Regulation

Subject: Task Force Status Report —-=- Forwarding of Comments by
Bans Weill, M. D. on Proposed Revision to OSHA Asbestos
Standard

The Assoclation'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 submit: ed to OSHA by the an-
nounced comnent deadline April 9. On Friday, March 26, the "ccmment
package" will be presented .at a meeting of hhe Assocxat;on s dircctor
following which the documents, including the comprehensive report o~
the Roy F. Weston, Inc. technological feasibility and economic impact
stud/, and specific recommendations for chances to the proposed re-
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 documants 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 zrepared 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
participants who are preparing company or trade association response
OSYA in addition to endorsement of the AIA/NA itask force presentation,

Dr. Weill's statement is forwarded with this memorandum.

We are pleased to advise that the Association continues to increase it
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 acpreciative of the
splendid cooperation of participants in the Association's efiosrts

to assist the Department of Labor in the development of a practxc;ble
standard for the protectlon of asbestos workers.

z/L///
. H. Mereness
Executive Director
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Statement by Hans Weill, M; D., on Rules on Occupational Exposure to Asbesto
proposed by OSHA (Docket Mo, H-033)

By way of introduction, I am Professor of Medicine at Tulane
University School of Medicine and direct a large interdisciplinary program
in the i:nvestiga.tion of occupational lung disezses, These research activities
involve all varieties of inhalants including mineral and organic dusts and
chemical vapor; aﬁd gases, The goal of our program i; to provide the
scientific basis for the prevention of océ:upational lung disorders. Specific
aims are to establish, whenever possible, causal relationships between
environmental conditions and a definable Biologic response, dose-response
relationships, and threshold levels of exposure below which the adversg
e.f.fect does not occur. As an independent university-based res ear‘ch unit,
our work is in large part supported through competitive federal funding
mechanisms, including the NIH and NIOSH. Published results of ovr investi-
gations are available for peer revicw in the scientific literature. Because
of the appropriate interest of responsible industry in protecting the health
of their workers, 2 portion of our reséar;h activities has also beer funded
from industry 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 collabaration

of the Medical Research Council Pneumoconiosis Unit in Britain,
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I would like to make clear my role in submitting these comments
on the proposed new standard {or occupational cxposure to asbestos, I was
asked to prepare an objective, scientific assessment of the literature cited
by OSHA in support of its proposcd standard change by the Asbestos Informa-
tion As sociétion of North America. I accepted this consultative task because
I firmly believe that industry, in order to meet its occupational health respon-
sibilities, must have ava‘ila.ble f.o them cutside advice from academic and
other sources. It is my objective in the following dis cussi.on to provide
scientificé.lly-based and disﬁassionate judgments on the issues raised and in

no way assume an advocacy or adversary position.

There should be no doubt or confu.sion concerning the reasons or
indeed jusﬁfication for the setting of gccupatic;nal hcalth standards by regu~
latory agencies: these standards are set to protect workers exposed to
environmental hazards in the work place., The standard-setting process
should begin with a scientific data base providiné quantitative information

on the relationship between the environmental exnosures 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 safc 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 deficicncy does not, of course, justify
delay in the sectting of standards using the best available quantitative
information, however inc§mp1ete. Nor does our limited knowledge justify
abdicating the role of science which is rationally applied t§ the problems of
occupational health. Such a negative approach may be employed to support
either extreme of little or no control on the one hand and unrealistically
stringent control on tl.xe other, and is self-defeating and certainly counter-
productive, It is often forgotten that standards, like séience, are not
written in concrete and as scientific evidence provides more information

on dose-response‘relationships, the standard setting process ‘must be
responsive by means of regulatory action in either direction, It is cl.early s
ed in the published OSHA progposal that the low;:ring of the permissible level
of eight-hour time-weighted éverage exposure to 0.5 asI;cstos fibers per
milliliter is based upon new medical and scientific evidence which has becon:

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 <. :usal as so;:iation
between occupational exposure to ashestos dust and certain adverse 'neal‘tiw
effects, including but perhaps not limited to asbest;asis, bronchogenic
carcinomi of the lung, mesothelioma of the pleural and peritoneal surfaces,

and gastrointestinal neoplasms., Most reicrences cited by OSHA, dating
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back to 1907, do not relate to the central issue, that heing at what level

(if any) of exposure do such effects fail to occur. Documenting that these
health effects have accurred in v;réfkers who have haé years of exposure

to ashestas dust without relating measurement o> reasonable estimates

of past expo'sures to these effects has been of great importance, but does
not materially assist in the standard setting @rocess. It is respectiully
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‘ r;vigwed inn .
some detail, Few studies have received 25 much attention and imputed
i.'rr:;o:t_ancc in this standard setting process than t)ie cpidemic;logic investi-
gation of 2 cohort of workers employed in an asbestos textile plant in the
industrial midlands of England'. However,‘vit is with some dismay that
our British colleagues view the current use of their dzta, which is in many
ways incomplete, by scientists and regulatory agencies in the U.S, Certﬁ.in
facts seem indisputable, The initial report published by Professor Doll in
1955 demonstrated a clear excess in respiratory ca.r;cer. and pulmonary
fibrosis in workers who had previous exposure for 20 or more years in this
plant {1A), Follow-x;p of mortality data publichegd in 1968 provided eviden;e

that workers having their injtial exposure since the asbestos regulations



took cffcct in 1933 had a decrease in lung cancer and asbestosis mortality
and even suggested that the hazard of bronchial carcinoma had been elimin-
ated in this population (13). It was clearly stated, however, that longer
follow~up was necessary and “the data are insufficient to estimate the extent
of the risk which may remain;'. While the improved hcalth status of the
more recently exposed workers was encouraging, limited dust exposﬁre
data presented indicaAted that this cohort had been exposed to average levels

of 2sbestos dust which were often higher than current U.S. or U, K. standard:s

The 1;nost recent update on the mortality experience of this cohort
was prescnted at the International Congress on Occupational Hc;alth, held
in Brighton, England, in Scp-tcmbcr, 1375 (30). | This continued followA-up
for an appropriafely longer period ‘ofi %ime zevcaled 2 modest excess of
x"eSpiratory' cancer in the working population first employed sinvce 1933,
Ij:’erha.ps of greatest interest was tha:t even in 2 sub-cohort comprising 255
and 93 women entering the industry for the first time since 1951 and Baving m:
than 10 years exposure, five deaths from respiratory cancer were observed
5in individuals with more than 15 years since first exposure. The expected
number would be 1, 86, an excess which was sté.tisf:ically signiﬁ;cant 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 dus

control measures were completed in this plant in the late 1950's, no specific
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dust exposure data were presented nor were claims made in regard to the
utility of these results in sctting safe standards or in generating dose-
response relationships between asbestos exposure and risk of developing

respiratory cancer,

Because of the importance placed on this study and the recent
orally prescnted (but not.published;. ;eport, and the requirements ocutlined
above for the scientific basis of rationally promulgated occupational health
standards, I undertook a visit to this plant during the week of January 12,
1976, with the hope of obtaining specific dust exposure data during the period
since 1951, with the view of cor‘relating level of exposure to asbestos dugt .
with thAe demonstrated miortality results, Exceptional cooperation by the

.‘n;xledical directpr, industrial hygienist, and management of this plaat
resulted in their providing extensive exposuré information for this cohort,
which formed the basis for the following comments. Dust data between |
1951 and 1960 are based on sampling using the Casella Thermal Precipitator
giving particles éer milliliter, and since 1961 are based on static or area
sampling using the membrane filter method and providing fibers per npilli-
liter. For the decade prior to 1961 (when fiber counts first became avail-
able), the particle counts were converted to fiber leve;ls. Using these data,
an individuzl exposure estimate was reconstructed for each member of the

mozrtality cohort for the period 1951 through 1974, using yearly average data

—




obtained for cach job site in order to provide cumulative exposure during
the total work time in this plant for all of those employces entering the
industry since 1951 and having ten years or more exposure, While my
purpose is to summarize and highlight relevant aspects of this informatieon,
fuller exposition of the data can be obt‘ained by requesting direct testimony
from plant officials, possibly for the hearings to be held on this proposed
standard, It should also be noted that concurrent with my receipt of these
data, the identical information was supplied to Dr. John Gilson, Director
of the Medical Research Council Pneumoconiosis Unit in South Wales, whao
is concerned with the British Occupational Hygiene Society (BOHS) standard

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

author of the mortality papers.

The current U. K. c}irysotile-asbestqs standard was -published by
the Department of Employment in 1970 with the permissible continuous expos
ure level being 2 {ibers per milliliter . For intermitte;mt exposure up to 12
ﬁ;bers per milliliter the action required by the factory inspectorate is depenc
ent upon the level and duration of the exposure, Exposure data from thg
study plant clearly indicatc decreasing fiber levels during the 1960's so that
in many job areas in the plant dust levels after 1970 were at or near the stan.
ard of 2 fibers per ml. It is fair to state that the goal of reaching this stand:

is being achicved 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 per
ml., with standard deviations close to that number, indicating that some
individual counts would have to have been many times the current standard
in either country. Again, it must de emphasized that in the main these ver:
high values were obtained prior to the 1969 asbestos regulations (U.K.).
However, in carding and several other job sites, more recent sampling
data continued to show s;ame average values of 4, 5 and 6 fibers .per ml.,
with standard deviations around the mean again indicating‘ individual {iber

.

counts at higher levels,

Amorg those individuals first exposed to asbestos dust in this
plant since i951, ten have now been certified by the Pneumoconiosis Medical
Panel as having asbestosis. The minimum exposure pericd of thisv group
was 10 years, maximum 18 years, mean of 14 years; and the cumulative mea
group exposure was 170 fiber-years per mil., A]i of t.:hese workers w.ere rn:en
and entered the plant between 1951 and 1956. Their individual cumulative

exposure calculations ranged from 66 fo 280 fiber years per mi,

Six individuals in the cohort first cmployed since 1951 have died ¢
respiratory cancer, five of these whose time from initial exposure to death
was greater than 15 years, These persons were all cigarette smokers whose
year of first exposure ranged {rom 1952 until 1956, In cach of these six

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

fibrosis in the remaining four,

While the concept of 2 cwnulative exposure calculation is prot
deficient in that it ignores the residence time of {iber in the lungs and con
tration of airborne fiber, the current U,X. asbestos standard is based on
premise that 2 curmulative exposure of 100 fiber-years per ml, ov;rer a \;:or
lifetime constitutes ar; acceptable risk in térms; of adverse health cffects.
In this regard, it should be noted that approximately one-third of the post-
cohort has had cumulative exposures exceeding this amount in what h‘as‘bc(

considerably less than a "working lifetime®. Maintenance workers in this

plant (and in the rest of the Wérld) have had intermittent high exposures

continuing to the present time. In this plant, this is documented by recent

dust data obtained between carding machines grouped within an enclosure
where ordinarily production workers are not stationed. Some of these fibex

counts are in the 20's and 30°'s but with mean values generally below 10 {ibe:

" perml., _ o

Finally, the exposure analyses reveal an interesting group of 58

-workers in the weaving depariment whose average exposures have usually

been 2 fibers per ml, or below., Cumulative individual exposures in this
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sub-population have been below 75 fiber years per ml, in workers first
exposed since 1951, It is of intercst that in this population, there have been
no cases of certified asbestosis or lung cancer, cncouraging preliminary

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

There have been no cases of mesothelioma in the post-1951 cohort

of this plant,

The conclusions .to be drawn from the biologic and exposure data
from this asbestos textile plant since 1951 are reasonably straightforward.
It is probable that an excess risk for the development of respiratory cancer
exists in the post-1951 cohort being studied by thé Oxford group. The numbers

“2re small and Professor Doll indicated to me in January, 1976, that this

excess has not yet beién firmly established. In addition, asbestosis has
appeared in members of ti:is cohort. In this population, asbestos exposuies
during the past 20 or more years have on average clearly cxceeded the current
2 fibers per ml. standard and these studies in no way invalidate that standard
“in 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.) which has not yet become operational in the U,S, to 0.5 fibers per ml.

must be considered at best invalid and 2t 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 studics discussed previously. The standard is the result of a
recommendation by the British Occupational Hygicne Socicty (BOIIS) pub-
lished in 1968 (10). This standard of 2 fibers per ml. for chrysotile
asbestos was suggested by the BOHS subcommittee on asbestos after revie
of morbidity data prox'rided by Dr. John Knox, medical director of thié sa:
British asbestos textile plant. \leﬂg both clinical and radiographic inforn
tion was considered in assessing the asbestosis risk, the earliest indicato
of disease (upon which the standard is based primarily-) is the {inding of
inspiratory rales on auscultation of the lungs. This standard was revicwe
by tﬁc BOHS committee and their findings published in 1973 (ZA). They
concluded that no change in the standard should be recommended at that
time but there should be continuing review, Approximately one year prior
to this published revie; of the asbestes standard in Bri;ain, an artilclc
authored by the current chief medical officer of this British plant,

Dr. Lewinsohn, precipitated considerable controversy, primarily emanati
from this side of the Atlantic (14). Ié was .suggested that this "new informa
tion" indicated a greater prevalcnce of radiographic changes of asbestosis
than the previous work by Dr. Knox had documentcd; The arguments are
complex, if not confusing, but certain points should be menticned., The
cxperimental classification used in determining radiological change in the
Lewinsohn paper results in significant differences from thos-c published in

the BOHS report. The interpretation of the observed radiologizal abnormsz
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ities with respect to their significance to asbestosis was not attempted in

the Lcwinsohn péper. Equating the lowest category of radiographic change -
the disease, asbestosis, is obviously of questionablc merit and as previousl
indicated, the x-ray appearance was not the primary basis for the establish-
ment of the BOHS standard. In view of the described dusf exposure levels

in this plant since 1951, the controversy concerning differences in interpreta.
tion of morbidity data is less reclevant in assessing the safety of a 2 {iber per
ml. average exposure standard. The BOHS subcommittee has for the past
several months been reviewing the asbestos standard in the U.K. Updated
dust cxposure data sirr;iiar to those described pre&iously are being cofrclntcc‘.
with the various indicators of a biologic response in exposed workers, includ-
‘ i.r;g clinical, radiographic and physiclogic information. A recent meeting of
this sgbcommittee (mid-January, 1976) failed to result in even a preliminary
position concerning the asbestos standard and it appears that it will be some

months before a report to the full BOHS standards committec will be completec

it is only after the BOHS committee has approved the final report that it will

-

become generally avaijlable,

Considcerable attention has also been directed toward the report of
an investigation by NIOSH prescnted at the Conference on Occupational Carcin-
oge.ncsis, New York Academy of Scicnces, 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 propost
change in the standard for occupational exposure to asbestos. The study
purports to show that a population of miners who have been exposed to non
comrﬁe;cial amphibole fibers (cummingtonite, grunerite), in low concentr
tions and with the preponderance of fibers shorter than 5 microns in lenge!
have experienced an ;xcess of ré5piratory cancer associated with this
exposure, WVideéprcad critical comment concerning this study, its design
and interpretation of results, has resulted in two m2jor substantive rev‘l"ic

by the authors since the CSHA citation,

Among workers having achieved a minimum of five years under
ground gold mining experience by 1960, ten deaths due to malignant neco-
plasms of the respiratory system were observed with an expected of 2.7,
Two of these tumors.' did not involve the lung, being.classiﬁed as carcir';oma
of the maxillary sinus and mediastinum, locations not previcusly related .to
occupational asbestos exposure, In two additional tumors of the lung, it
was not specified whether these lcsions 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 respiratory cancer in this population has not been demon-
’stra;ted. Perhaps of greater importance is the fact that this population has

been exposed to 2 number of potentially carcinegenic materials, In the

early drafts of their paper, it was stated that arsenic levels of 5to 6

*
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micrograms per cubic meter were measured in this mine in 1974, Although
the authors preclude the possibility that arsenic (2 known carcinogenic
material) may have played a role in any excess rcspiratory cancer risk, a
NIOSH investigator added to the list of authors in the last draft presented

a scparate.papicr on inorganic arsenic at the same New York Academy of
Sciences meeting in March with the following statement included i.n the
published abstract of this report: 'the only quantitative epidemiological
study, reported in 1974, rcv;aled a dosc-response demonstrating an

increased lung cancer mortality risk at arsenic concentrations above

1 microgram per cubic meter, calculated as the average occupational

exposure over a 40-year work life", The conclusions of these NIOSH
investigators in this same meeting seemed contradictory, 3and it is diffi-
cult to understand why specific reference to the arsenic levels have been

deleted from the final gold mine study drait,

Two of these same NIOSH investigators have previously pointed
out the pulmonary carcinogenic effect of radon daughter exposures in the
uranium mining industry (3A). Dr. Wagoner 2lso authored a paper cntitled
"Unusual Cancer Mortality among a Group of Underground Metal Miners®
published in the New England Journal of Medicine in 1963 showing a respira«-
tory cancer excess of a magnitude similar to that claimed in the gold mine

study (4A). No etiologic factor was firmly established, although trace metals,



arsenic, and radioactivity were mentioned 2s possible causes for this
observed mortality experience., In 2 1971 monograph published jointly by
the National Institute for Environmental Hezlth Sciences (NIEHS) and NIOSH,
referenc!.; is made to the underground hard rock mining expcx;icnce reported
in 1963 with the conclusion that although radon daughter exposure levels were
low in 1958, previous exposures were probably significantly higher due to
poorer ventilation in past years (5A). Certainly, this same explanation for
significant radon daughter exposure levels in the past could also have been
applied to the gold mine study but for some reason was not. Itis also very
curious that in none of the three drafts of the gold mine study was there
reference to the 1963 metal mining publication although the current study

. claims to show excess respiratory cancer mortality which the same author
had alrcady described in metal mining more than ten years previously.

The causal factors may have been different in the two mines, but this is

by no means proven.

Additional confusing factors copcerning the gold mine study show
be noted. The initial draft contained morbidity information concerning the
preval.cnce of radiographic changes thought to be consistent with pnewno-
coniosis. The final draft has dropped this aspect of the report. In the
. second draft o'f this paper, the 2uthors state "These samples indicated an

airbornre silica concentration of 3,3 to 7.2 milligrams per c\.{bic meter,

N
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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 intcrest since the authors
claim that a statistically gigniﬁca.nt excess in non-malignant respiratory
disease was ﬁoted in this cohort. In the earlier draft, this excess is

entirely explained by a ciiagnosis of "'silicosis' in four of these miners, It
would be difficult to associate the finding of silicosis at death with past expos-
ures to small asbestos f?bers. This subject is fugther confused when in the
last draft the term "pneumoconiotic disease' is substituteé for silicosis as

the cause of death in the non-malignant respiratory discase category.

Smoking analysis, which was included in earlier drafts, is no-
longer present in the pre-éublication or lasf draft. Additionzlly, the sir.gie
1;;>'aper which was presented orally at the conference was divided into two papers
after the second draft, the additional paper now entitled "Asbestos Fiber
Exposures~in a Hard Rock Gold Mine', It deScribes. the amphibole 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 {ibers per ml,, with 94% of the fibers being less than 5 microns in
length, The conclusions of this second paper, however, include broad
statements concerning the health effects of this e:\-pos';xr e, none of which

are supported or even dealt with in the results rceported in the manuscript.
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It can be appreciated from the above that there is little or no
evidence presented to support an association between the fibrous dust
exposure-in this gold minc and an excess risk for the development of
respiratory cancer in a cohort of past mining employees, These workers
have been exposed to a number of potential carcinogenic agents and indeed
an excess mortality ?isk for respiratory cancer in metal mining }-;ad prev=-
iously been demanstrated by the NIOSH group. The exposures to these
other potential inhalants, ;articuiarly radon daughters and_ arsenic, have
been inadequately cha:."acferized in this cohort, particularly in the last
draft. Information fn;m previous drafts suggests that at least {or ars:enic,
the exposures may havse exceeded those levels suggested separately by one
of the authors to be associated witﬁ an excess respiratory cancer risk,

In view of these comments, it is difficult to understand CSHA's justifica-

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

I would like to turn now to a briefer surmmary of the additional ‘n
evidence' cited by OS‘E-IA in support of the proposcd standard change. A canc
risk was 2gain noted in a cohor  -{ insulation workers being followed by Selik
(16). This review is essentially an update of previously presented data but
does not relate the mortality 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 this latest report presented at the International
Conference on Biological Effects of Asbestos, in Lyon, France, in 1972.

At this same meeting, Dr, Selikoff{'s group again confirmed the interaction
between asbestos exposure and cigarette smoking and the risk of developing
carcinoma of the lung (20). It was suggested that this risk 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
t‘ne~asbestos standard change, Also made available in the recent pastis a
paper reporting the presence of asbestosis, lung cancer, and mesothelioma |
in a cohort of workers who have had past exposure in an amosite insulation -
manufacturing operation (18). It is eclearly stated that ''no information is
.avaiiéble concerning dust levels in this plant' and this interesting stgdy is
hardly useful in the setting of safe asbestos standards, A study of insulation
workers in Belfast, published in 1971, confirmed the New York insulation
expericence and found excess mortality in asbestos-exposed insulators for
the specific §auscs of lung fibrosis, lung cancer, mesothelioma, and gastro-
intestinal malignancy (26). Of interest is that th.e lung cancer cases had
associated pulmonary fibrosis (asbestosis) while those individuals who died
of mesothelioma did not. This result speaks to the controversy concerning
whcthz.;r asbestcs-related lung cancer is. associated with a level of ex;;osure

which has also resulted in pulmonary fibrosis. Again, in the absence of
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exposure information, this report docs -nct help in the standard-sctting
process., A report by Enterline in 1972 (17) reveals that in workers enga
in the manufacture of asbestos products who have had mixed fiber expost
that maintenance men had a2 greater risk of developing respiratory cance
than production workers, presumably be‘cguse of high intermittent expeost
It was also pointed out that men in maintenance jobs may have had a high:
crocidolite exposure and that this type fiber may be more carcinogenic t!
chrysotile. That rocidolite exposure at similar total. asbestos dust leve.
may be more hazardous in regard to the development of asbestosis was
rece;-xtly reported at the Fourth International Symposium on Partic;es and
Vapors, in Edinburgh, in September, 1973 (6A). Little relevance to occu:
tional standard setting is gleaned from these reports except that they sugg

the possibility that, as in the U. K., there should perhaps be a different oc

tional standard for crocidolite fiber than there is for chrysotile, -

Three reports are cited in the OSHA proposal which draw atte-
to the health effects associated with past employment in dockyard and ship
yard workers (35, 39, 40). No dust exposurc information is available in

these studies and the comments made above in regard to requirements for

standard-setting apply equally to these reports., Fletcher (40) suggested

that a better association existed between malignancy and pleural plaques

than with pulmonary {ibrosis,
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A number of cited references concern themselves with the associa-
tion between asbestos exposurce and the risk for the development of pleural
or peritoneal mesothelioma (2%, 22, 23, 25, 32, 33, 34, 37, 38). As no
environmental dust data are reported in any of these studies, dose-response
relationships can to date not be established {or these malignant tumors.
Considerable credit should be given to Wagner (21) for rccognizi;ig and
reporting this association in 1960. These tumors have been reported in
cases where the exposure had been occupational but also where contact
had been in the household or in the vicinity of an industrial or mining
asbestos source. It should be recognized, however, that these non-oc:cupa-
tional sources of exposure are not necessarily low but probably of the
.;'intermittent high level" type, perhaps similar to those exposures exper-
iencediby individuals in factory mainterance jo5s. In the absence of more
precise information, the demonﬁtration of these associations does not help
in setting safe levels of asbestos exposure, Certainly, there is no scien-
tific basis for concluding that household or other non-occupational exposures
have been in the range of 2 fibers per ml. or.less. Newhouse and Berry (25;
reportéd on a statistical model desi:gned to predict future mesothelioma rates
in a cohort of workers previously employed in an asbestos textile factory
near London, éast exposures had been admitiedly 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 Brié'nton meeting in late 1375 again docs
not help us in setting standards. Webster (32) reported a dif{fering risk for
the development of mesothelioma in South African residents in regard to
two deposits of crocidolite asbestos (Cape and Transvaal), He suggests

the possibility of an additional mineral in the Cape crocidolite area which
had the higher mesothelioma rate but other evidence suggests that the
differing structure of fibers {rom these two sources may prove to be the
explanation for these differing biclogic effects, Creenberg and Lloyd Davie
{33) point out that two-thirds of their cases of mesothelioma registered by
the Employment Medical Advisory Service in Britain had a recognizable

past exposure to asbestos,
Two reports are cited in the proposal suggesting an association
between asbestos exposure and laryngeal carcinoma (27, 28)., This asso-
~ ciation, while requiring confirmation, is certainly not surprising in view '
of the potential for fiber deposition in the upper respiratory tract, Its

relevance to the changing of an asbestos occupational standard is unclear,

-

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

‘exposed men who ultimately developed the described health effects associatec
with this exposure, No quantitative 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. Doth pleural and parenchymal

changes were found but the association of these radiographic abrormal-
ities with asbes.fos exposure must be studied further and the x-ray readings
should be confirmed, Assuming the changes to be present, the past level
and intermittency of exposure in these households is completely unknown.
Considerable asbestecs dust must have ‘been brought to the homes by workers
returning from a factory without significant dust control, since the same

. New York group of investigators havé recently found evidence of significant

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

An inferesting and provocative paper presented at Brighton by
Nicholson (19) reviews the factors im'rolved in arriving at a threshold limit
~ value (TLV), particularly the limitations of this approach.- While this
review or editorial provides stimulus for further scientific and philosophical
discﬁssion concerning the standard setting procesé, it does not claim to
present evidence supporting the proposed change in the asbestos standard
to an average of 0.5 fibers per ml. I agree with the statement in Dr; Nichol-

.

son's summary: “in the case of asbestos, current exposures can only be
described crudely at any level of exposure, and health effects are only
known for past high, but ill-defined, exposures,' Finally, in ancther

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

acceptable risk as balanced by the benefits of using the particula.r material
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for which the standard is being ccnsidered. He uses as 2n illustration the

promulgation of the 1368 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 conside
irrelevant to the current standard setting procedure and hardly requires fu

ther discussion.

_ Finally, it seems to me that there are two major alternatives g).rc
ently available in the setting of 2n occupational standard for asbestos expos
ure, The first depends upon the premise that the adverse health eff:ects
demonstrated in workers have resulted from high but poorly quantitated
levels of a#bestos dust. Where such information is available, dose-
response relationships have indicated that fobr.mortality from malignant
disease (7A) and for asbestosis (8BA, 9A), these risks were a._ssociatea
with levels of exposure considerably higher than the current or proposed
asbestos standards, That a2 working population has not had long-term
exposure to even current standard levels of exposure has already been
emphasized. In the absence of such epidemiologic data, one can };ardly
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 "safe' in regard to
all health effects recognized to be associated with asbestos exposure, in
all exposed individuals, However, it is also impossible to state that the
prOposed-average exposure of 0.5 fibers per ml. for a working lifetime is
free of theseb health hazards, Howcver,.the limited information available
from studies on both side's of the Atlantic, which attempt to define dose-
response relationships, is encouraging in regard to 2 2 {iber per ml.

standard, .

The other alternative depends upon the following argument. Occu-

pational exposure to asbestos at some level has been shown to be associated

- with 2 carcinogenic risk. Since a safe threshold level of exposure cannot

be scientifically proven at this time, the standaxd mz;st réquire that all
cxposures be at or below the lowest technologically fecasible level, The
implications of this approach, vis a vis the mul‘;iti..xde of caréinogenic
materials in our environment, are far-reaching aﬁd must bé faced. Those
who favor this alternative must vigorously support 2 uniform approach and
defend the resulting consequences on life in our society. I favor the first
alternative as being prudeﬁt and protective of the worker's health in light
of the best available current scientific information. The 2 ;‘ibcr per ml.

standard, which is to take eifect in this country in mid-1976, has not yet

becorne a reality in either the U.S, or U.K. This standard should be given




a reasonable trial while further epidemioclogic investigation cstallishes
its safety or lack of it. In conclusion, I wish to indicate that I am pleased
to have had the opportunity to comment on the OSHA proposal for 2 new
2sbestos occupational exposure, Inview of the importance attached to the
most recent report on the British studies, I wquld like to empha.si:e 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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