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= ASBESTOS INFORMATION ASSOCIATION  MAR 15 1975

NORTH AMEHICA

1660 L Street, NW. / Waghington, D.C. 20036 / (202] 223-4885

"MEMDO
To: -Participants in Asbestos Industry Response to the Proposed
Asbestos Regulation .
Subject Task Force Status Report -- Forwarding of Comments by
Hans Weill, M. D. on Proposed Revlslon to OSHA Asbestos

Standard

The Association’'s Executive Committee will meet with Mr. Guy G.
Gabrielson, Jr., Chairman, AIA/NA QSHA 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 feasibility and economic impackt
study, and specific recommendations for changes 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 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
participants 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 thls memoranduri.

We are pleased to adv:_se that the Association contlnues 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 practlcable
standard for the protection of asbestos workers.

. H. Mereness
1 3 ' £ R 2 ]
Executlive Director o i : Coata
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Statement by Hans Weill, M, D,, on Rules on Occupational Exposure to Asbestos
proposed by OSHA (Docket No, H-033) '

By way of introduction, I am Professor of Medicine af Tulane
University School of Medicine and direct a lai-ge interdisciplinary program
in the investigation of occu_pational lung di.seé.ses.' Theée research activities
involve all varieties of inhalants including mineral and organic dusts and
chemical vapors and gases. The goal of o-ur program is to provide the
scientific basis for the preve;ltion of obcupational 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 adverse
effect does not occur. As an independent university-based research unit,
our work is in.large part .;.‘.upported through competitive federal funding
mechanisms, including the NIH and NIOSH, Published results of our investi-
. gations are available for peer review in the scientific literature, Because
of the apprc;priate inferest of reSponsible'induétry in protecting the health
_ o; fheir workers, a portion of our,researc:h activities has aj,so been funded
from industry sources. Our investigafive interest in .the health effects of
.asbestos exposure date; back rapproximately six yeafs withl'a significant -
portion of this research haﬁng been accomplished w-itim the ébllaboration

of the Medical Research Council Pneumoconiosis Unit in Britain,

f“‘.’: 7% -‘5'. £
b L R

UCC 014341




I would like to. make clear my role in submitting these comments
on the. prOposed. névQ standard for Dccﬁpational eprsure to asbestos, I was-
asked to.prepar.e. an objective, scientific assessment of the literature cited
by OSHA in support of its proposed standard change by tﬁe Asbestos Informa-
tion Association of North America, I accepted this consultati'vé task because
I firmly believe that industry, in order to meet its occupational health respon-
sibilities, must have avaijlable to them_outsidé.advice from’'academic and
rother sources, I 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 doubt or confusion concerning the reasons or
indeed justificaﬁon for the setting of occupational healtﬁ standards by regu-
latory'agencies.: these standards are set tt-) prote;:t wb#kérs. expt:;sed to
envi'ronmentalﬂ hazards in the work place. The stan&ard-setting process
should begin with a scientific data-base providing quantitative information

on the relationship between the environmental exposures and any associated

health effects, Withﬁut data for both sides of this equation .'for a particulé.r
health hazard, resulting in.forma.ti.on is incomplete in terms of'fhe important
£uncti;on of setting standards-for safe levels of occupational exposures. Al-
though these reqﬁirements have now been_recognized by both goverﬁment ami

non-governmental scientists, the fund of hard data of this type which is
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available is clearly limited. This deficiency does not, of course, justify

delay in the setting of standards using the best available guantitative
information, however incomplete. Nor does our lifnitt_ad knowledge justify
abdicating the role of science whicﬁ is rationally applied to the problems of
occupational health, Such a ﬂegative approé.ch may be lemployed to support
either extreme of little or no control on the one hand and unrealistically
stringent control on the other, and is sel_f-defea’ting énd certainly counter -
productive, It is often forgotten that standards, like science, are not

written in concrete and as scientific evidence'provides zﬁéi‘e information

on dose~response relationships, the standard setting process must be
responsive by means of regulatory action m either direction, It is clearly stat-
ed in the published OSHA proposal that the lowering of the permissible level

of eight-hour time-weighted average .éxposure to 0.5 asbestos fibers per
milliliter is based upon new medical and sciehtific evidence which has become
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 ‘agsociation'
- between occupational exposure to asbestos dust and certain adverse hea.lth-
e_ffeci;s » including but perhaps not limited to asbestosis, bronchogenic
carcinoma of the lung, '_.mesothelior'na of the pleural a.md peritoneal surfé;:es,

and gastrointestinal neoplasms. Most references cited by OSHA, dating
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back to 19.07, do not relate to tile central issue, that being at vs.lrhat level

(if any) of exposure do such effects fail ‘to occur, Dbcumenting that these
health effects have occurred in workers who have had years of expoéure

to asbestos dust without rélating measurement or reasonable estimates

of past exposures to these ‘effects has been of great importance, but does
not materially assist in the standard setting process, It is respectfully
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 réceived as much attention and imputed
importance in this standard setting process than the epidemiologic investi-
.ga.tion of a2 cohort of workers: employ.ed in an asbestos textile plant in the
industrial midlands of Engiand. However, it is withl some dismay thaf
our British colleagues view the éurrent use of théir data, which is in many
ways inco@plete, by scientists a;nd regulatory age'ncies in the U.S, Certain

facts seem indisputable, The initial report pﬁbiished by Professor Doll in

1955 demonstrated a clear excess in respiratory cancer and pulmonary

fibrosis in workers who had previous exposure for 20 or more years in this -

plant (1A), Follow~-up. of mortality data published in 1968 provided evidence
‘that workers having their initial exposure since the asbestos i-egulations
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took effe.ct 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 popula._‘.ion (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'l, While the improved health status of the
more recently exposed workers was encouraéing, limited &uét exposuré

~data presented indicated that this cohort had been exposedrto aver.age levels

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

The most recent up‘date on the mortaiity experience of this cohort
was i:uresented at the International Congress on Occupational Health, held
in Brigh‘éon, England, in September, 1975 (30). This contiﬁued follow~up
for an appropriately longer period of time revealed a modest excess of
respirafory cancer in the working population first employed siﬁce 1933,
Perhaps of ug_reatest interest was that evenina sub-'cohort coinprising 255 men
and .93 women ent'ering the industry for the first time since 1951 and having more

~ than 10 yearé exposure, five deaths from respiratory-cancer were obse:;ved

- in individuals with more than i5 years since first exposure, The expected
number would be 1..86, an excess which was statistically signific.antrat
p = .04, Thisr risk was found to be greatest in those individuals having more
than 20 years' exposure, Importantly, while it was indicated that majd:; dust

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 setting safe standards or in generating dose-
response relationships between asbestos exposure and risk of developing

respiratory cancer,

EecauSe of the impqrtance placed on this study ana the recent
orally presentetd {but not published) report, and the requireménts outlined
above f;r fhe scientific basis of ratioﬁally promulgated occupational Health
standards, I undertook a visit to this p.lant during the ﬁveek of January 12,
1976, with the hope of obtaining specific dust expo-sure data during the period
since 1951, with the view of correlating level of exposure to a.‘sb.estos dust
with the demonstrated mortality results, Exceptional cooperation by the
medical diréctor, industrial hygienist, é.nd management of this plant _
resulted_in their providing extensive exp.osure infoxifnation for this cohort,
which formed the basis for the following comments, Dust data between |
1951 and 1960 are based on s#mpling using the Casella Thermal Precipi'tator- -
giving 'partir._-les per milliliter, and since 1961 are based on static or area
s.r‘».trnpling.using the membrane filter method and pfoviding fibers per -milli-
liter. For the decade prior to 1961 (when fiber counts first be;;ame avail-
aBle), the partigie counts were converted to fiber levéis. Using thesé data,.
an individual exposure estimate was reconstructea.for each mérﬁber of the
mortalify cohort for the period 1951 through 1974, using yeariy average data

o
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obtained for each job site in order to provide cumulative exposure during
the total woric time iﬁ this plant for all of those employees entering the
industry since-1951 and having ten years or more exposure. While my

) pufpose is to summarize and highiight relevant aspects of lthi_s information,
fuller exposition of the data can be obtained iay requesting-direct testimony
from plant officials, possibly for the hearir_xgs to be held on this proposed
standard, It should also be noted that concurrent with my receipt of these
data, the identical info_rmafion was supplied to Dr, John Gilson, Director
of the Medical Reseé:ch Council P-’neurnoconiosis Unit in South Wales, who
is concerned with the British Occupational Hygiene Sp;iety (BOHS) standard
(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 co-ntinuou.s €xXpos~ .
ure level being 2 fibers per milliliter , For intermitteht exposure up to 12
fibers per milliliter the aAction required by ther factory inspectorate is depend-
ent upon the level and duration of the exposure, Expo.sure data from- the

s.tudy plant clearly indicate ldecre.'asing fiber levels during tilﬁ 1960's so that
in many job a'rea.s in thé plant_dﬁ_st levels after 1970 were é.,t or near the _stand-
ard of 2 fibers per ml.. It is fair to state that tﬁe 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 per
ml,, with standard dev;'ations close t-o. that number, indicating that some
individual counts ﬁrould have to have been many times the current standard
in either country., Again, it must be emphasized that in the main these very
high values were o'btained prior to the 1969 asbestos regulat.iorls (U.K. ).
However, in carding and sévferal other job sites, more recent sampling
data continued to show some average values of 4, 5 and 6 fibers -p' er ml.,
with standard deviations around the mean again indicating individual fiber -
counts at higher levels,

(oL L
(?

plant since 1951 ten have now been certified by the Pneumoconiosis Medical

Amorg those individuals first exposed to asbestos dust in this

Panel as having asbestosis, The minimum exposure period of this group
was 10 years, maximum 18 years, mean of 14 years; and the cumulative mean
group exposure was 170 fiber-years per ml, All of these workers were men

and entered the plant between 1951 and 1956, Their individual cumulative

e@osure calculations ranged from 66 to 280 fiber years per ml,

Six individuals in the cohort first employed since 1951 have die;d of
ieSpiratory cancer, five of these whose fime from initial exposure to death
was great.er than 15 years; The_se.persons Iwere all cigarette“smokers whose
year of first expo-sur’e ranged from 1952 until 1956, In each of these six
individuals, the average. yi-early exposure_-to asbestos v&hile. employed exceeded
COLG9
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4 fibers per ml, Ashestosis 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.

While the concept of a cumulative exposure calculation is probably

" deficient in that it ignores the residence time of fiher in the lungs and concen-

tration of airb_orne fiber, the current 'U. K, asbestos standard is based on the
premise that a cumulative éxposuré of 100 fiber-years per ml, over a working
lifetime constitutes an acceptable risk in terms of adverse.health effects.,

In this regard, it should be npted that.approximately one-third of the post~1951
co'hort has had Icurnulative exposures exceeding this amount in what has i)een
considerably less than a "working lifetime". Maintenance workers in this

plant {(and in the rest of the world) 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 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
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sub-population have been below 75 fiber years pér ml. in workers first
exposed since 1951, It is of interest that in this population, there have been
no cases of certified asbestosis or lung cancer, encouraging preliminary

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

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

of this plant,

The conclusipns to l'ae 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 deveiOpment of respiratory cancer
exists in the post-1951 cohort being étudied by the Oxford group. The numbers
are small and Professor Doll indicated to me in January, 1976, that this

excess has not yet beén fii‘mly established, In addition, asbestosis has

appeared in members of this cohort. In this population, asbestos eScposuies
during the past 20 or more years have on average clearly exceeded the current
2 fibers per mll. standa'.rd and these studies in no way invalidate that standard
in rggard to its adequacy in proteéting from asbestos-related health effects,
The use of this report {30) in supporting ;t change from a standard (2 fiber per
ml. )} which has not yet bec?mﬁe operational in the U.S, to 0.5 ‘.ﬁbers per ml,

must be considered at best invalid and at worst misleading. .

Often not récogniz_ed, particulariy in the U,S., is the fact that the

current British asbestos standard of 2 fibers pe.r 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 Ogcupational Hygiene Society (BOHS) pub~-
lisﬁed in 1968 (10). This standard of 2 fibers per ml. for chrysotile
_asbestos was suggested by the BOHS subcommitiee on asbestos after review
of morbidity data provided by Dr. John Knox, medical director of this same
British asbestos textile plant, While both clinical and rédiog'raphic informa-
‘tion was copsidered_in assessing the asbestosis risk, the earliest indicator
of dis e.ase {upon which the standard is based primarily) is the finding of
inspiratory rales on auscultation of the lungs, This standard was reviewed
by the BOHS committee and their findings published in 1973 (2A). 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. ﬁublished review of the asbestos standard in Britain, an article
authored by the current chief medical officer of this British plant,

Dr. Lewinsohn, precipitated copsiderable controversy, primarily emanating
from this side of the Atlantic (14). It was suggested that thils "new informa- |
tion" indicated a greater prevalence of rad‘iographic chaﬁges of asbestosis
than the previo.us work by Dr., Knox had docurnented, The a.rgumenfs are
complex, if not confusing, but ce.rtain'points should be méntioned. The
' experimentﬁl classification ﬁs ed in determining radiological change in f_;he:
Lewinsohn paper results rin significant differences from those published in

the BOHS report, The interpretation of the observed radiol‘o'gical abnormal-

1
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ities with resPéct to their significance to asbestosis was not attempted in
the Lewinsohn paper. Equating the lowest category of radiographic change with

the disease, asbestosis, is obvic;usly of questionable merit and as previously

‘ ‘indicated, the x-ray appearance was not the primary basis for the establish-

ment of the BOHS standard. In view éf the descfibed dust exposure levels

in this plant since 1951, the controversy concerning &ifferences in interpreta«
tion of morbidity data is less relevant' in assess'ing the safety of a 2 fiber ﬁ’er
ml, average exposure standard, The BOHS subcommittee has for the past
several months been reviewing the asbestos standard in the U.I K. Updated
dust exposure data similar to those described previously are being correlated
with the varioué indicators of a biologic response in exposed workers, includ-
ir?g clinical, radiographic and physiologic information. A recent meéi;ing of
i:his subcommittee (mid-January, 1976) failed to result in even a preliminary
position cohcern’ing the asbestos standard and it appears that it will be some

months before a report to the full BOHS standards committee will be completed,

It is only after ‘fhg%OHS committee has approved the final report that it wili

become generaliy a%railable.

Considerable attention has also been directed toward fhe report of
an investigation by NIOSH presented at the Conference bn Occﬁpationai Carcin~
ogenesis, New York Academy of Sciences, in Maréh, 1975'(41), This study

entitled "Morbidity and Mortality among Hard Rock Miners exposed to an

o ey
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Asbestiform I;/Iixéera.l", has been cited by OSHA in support of thgir proposed
change in the standard for occupational éxposu.re to asbestos, fhe study
purports to sizow that a populétion of miners who have been exposed to non-.
commercial amphibole fibers (cmﬁmingtonite, grunerite), in low concentra-
tions and with the preponderance of fibers shortei‘ than 5 microns in length,
‘have experienced an excess of respiratory cancer associa.ted with this
exposure, Widespread critical comment concerning this study, its design
and interpretation of results, has resulted in two major substantive revisions

by the authors since the OSHA citation,

Among workers having achieved a minimum of five years under~
ground gold mining experience by 1960.,_ ten deaths due to malignant neo-
plasms of the respiratory system were observed with an expected of 2. 7.
Two of these tumors did not involve the iung, being .classified as carcinoma
of tﬁe maxillary sinus and mediastinum, locations not previousiy -related to
occupational asbestos exposure, | In two additio_nal tumors of the lung, it
was not specified whether these lesions w'ere‘primaryr or secondary in thé'
lung.. In the remaining six, a primary malignanf necoplasm of the bronchus

-and lung was specified. The pos sibility must be conéiderea that a definite
excess of prifnary respiratory cancer in this populat"ionrhas not been d.eAmon-
strated. Perhaps of greater importance is the fact that this population has
been exposed to a number of potentially carcinogenic m.a.tteriails. In the |

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

A
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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 respiratory cancer risk, a
NIOSH investigator added to the list of authors i'n the last draft presented

a separate paper on inorganic arsenic at the same New York Academy of
Sciences meeting in March vﬁth the following statement included {n the
published abstract of this report: ''the only quantitative epiderﬁiological.
study, reported in 1974, revealed a dose-response demonstrating an
increased lung cancer moertality 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, and it is diffi-
.cult to understand why specific reference to the arsenic levels have been

deleted from the final gold mine study draft,

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‘also authored a paper entitled
'""Unusual Cancer Mortality among a Group of Underground Metal Miners"
published in the New Engiand Journal of Medicine in 1963 lshowing 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,
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arsenic, and radioactivity were mentioned as possible causes for this
observed mortality experience, Iﬁ a 1971 monograph. published jointly by
the National Institute for Envirommental Health Sciences (NIEHS) and NIOSH,
refeérem:e js made.to the underground hard rock mining experience 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). Cert-ainly, this same explapation for
significant radon daughter exposure levels in the past could also have been
applied to the gold mine stuciy but for some reason was not, It is also very
curious that in none o-f the three drafts of the éold 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 already described in metal mining more than ten years previously,

';I‘he causal factors may have been different in the two mines, but this is

" by no means proven,

. Additional confusing factors concerning the gold mine study should
be noted., The initial draft contained mo.rbidity information concerning the
prevalence of radiographic changes thought to be c’onsistent' with pneumo-
coniosis. The final draft has dropped this aspect of the report, In the
second draft of th?‘.s paper, the authors state "These samples indicated aﬁ

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

entirely explained by a diagnosis of ''silicosis" in four of these miners, It
would be difficult -to associate the fiﬁding of sili.cosis at death with past expos-
ures to small asbestos fibers. This subject is further confused when in the
last draft the term 'pneumoconiotic disease!' is substituted for silicosis as

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

Smoking analysis, which was included in earlier drafts, is no

longer present in the pre~publication or last draft, Additionally, the single
. paper which was presented orally at the conference was divided into two papers

after the seco?ld_draft, the additional paper now entitled ""Asbestos Fiber
Exposures rin a Hard Rock Gold Mine', It describeé the amphii)olé 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
lengfh. The conclusions of this second paper, however, include broad
statements concerning the health effects of this exposuré, non’é of which

are supported or even dealt with in the results reported in the manuscript.
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I£ can be appreciated from the above that there is little or no
evidence presented to support an aslsociation between the fibrous dust
exposure in this gold mine and an excess risk for the development of
respiratory cancer in a cohort of past mining employees, These worke-rs
have been exposed to a number of potential carcinogenic agents and indeed

.an excess mortality risk for respiratory cancer in metal mining Had prev-
iously been demonstrated by the NIOSH group. The exposures to these
other potential.inhalants, particularly radon daughters and arsenic, have
been inadequately characterized in this cohort, particularly in the last
draft. Information from previous drafts suggests thaf at least for arsenic,
the exposures may have exceeded those levels suggested separately by one
of the authors to be associated with an excess respiratory cancer risk,

In view of these comments, it is difficult to understand OSHA's justifica=

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

I would like to turn now to a briefer summary of the additional ''new
evidence' cited by OSHA in support of the prbposed standard change., A ?:ancer_
risk ﬁas again noted in a cohort of insulétion workers being followed by Selikoff
' _(16). This review is essentially an update of previously pr-esented data but
does not relate the moz.'tality 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 forthconﬁng in this latest report presented at the International
Conference on Biological Effects of Asbéstos, in Lyon, France, in 1972,

At this sarﬁe meeting, Dr. Selikoff's group again confirmed the interaction
between asbestos exposure and cigarette smokir'ag and the 1.-isk of develoiﬁing'
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 purporti‘ng to support
the asbestos standard change, Also made available in the recent past 1s 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 clearly stated that '"no information is
_available concerning dust levels in this plant'' and this interesting study 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 .
experience and found excess mortality in asbestos~exposed insulators for

the specific causes of lung fibrosis, lung cancer, mesothelioma, and gastro-
intestinal malignan;y (26), Of interest is that the lung cancer cases had
asspciated pulmonary fibrosis (asbe.stosis) while those individuals wﬁo died
of —meSOthelioma. did not. This result speaks fo the controversy concerning
whether ashestoswrelated lqng cancer is associated with a 1e§-e1 of exposure

which has also resulted in pulmonary fibrosis, Apgain, in the absence of
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exposure information, this report does not help in the standard-setting
proces s. A report by Enterline in 1972 (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 developing respiratory cancer
than production workers, presumably because of high intermittent exposures.
It was also pointed out that men in maintenance jobs may have had a higher
crocidolite exposure and that this type ﬁbe‘r may be more carcinogenic than .
chrysotile, That crocidolite exposure at similar total asbestos dust levels
may be more hazardqus in rAegard- to the development of asbestosis was

| recently reportgd at the Fourth International Symposium on Particles and
Vapors, in Edinburgh, in September, 1975 (6A). Little relevance to occupa~
tional standard setting is gleaned from these reports except that they sﬁggest
the possibility that, as in the U, K., there should perhaps be a different occﬁpa-

‘tional standard for crocidolite fiber than there is for chrysotile.

Three reports are cited in the OSHA proposal which draw attention
to the health effects associated with past employment in dockyard and ship-
yard workers (35, 39, -40). No dust expésure info;-mation is availabie-in :
fhese studies and the commrents fnade above in regard to requirements for
standard-setting apply equally to these reports. Fle'tcher'_{40) suggested
that a better association existed bet'ween malignancy and-pleural plaque:;

than with pulmonary fibrosis,
LEa
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A number of cited references concern 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
environmental dust data are reported in any of these studies, dose-response
relationships can to date not_'ﬁe established for rthese malignént tumors,
Considerable credit should be given to Wagner (21) for recogniziﬁg and
reporting this association in 1960. These tumors have been reported in
cases where the 'expasure 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-occupa-
tional sources of exposure are not necessarily low but probably of the
"intermittent high level" type, perhaps similar to those exposures exper-~
ienced by individuals in factory maintenance jobs., In the absence of more
precise information, the demonstration of these gésociations 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)
reported on a statistical model desi:gned to predict fu-ture mesothelioma rates
in a' cohort of workers previously employed in an asbestos textile factory
near London. Past exposures had been admittedly high priox.' 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 1375 again does
not help us in setting standards., Webster {32) reported a differing risk for
the development of mesothelioma in South African residents in regard to
.two deposits of crocidolite ashestos (Cape E.irﬂdk Transvaal)., He suggests

the possibility of an additional mi.neral in the Cape crocidolite area which
had the higher mesothelioma rate but other evidence suggevsts. that the
-differing st'ructure of fibers from these two sources may prove to be the
explana;tion for these differing bioiogic effects, Greenberg and Lloyd Davies
(‘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 associated
with this ex‘prc.)sure. 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. Both pleural and parenchymal

changes were found but the association of these radiographic abnormal-
ities with asbestos exposure mﬁst be studied f,urther_-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 asbestos 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 have recently found evidence of significant

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

An interesting and provocative paper presented at Brighton by
Nicholson (19) reviews the factors involved in ar;iving at a threshold limit
value (TLV), particularly the limitations of this approac_;h. While this
review or editorial provides stimulus for f1'1rther scientific and philosophical
discussion concerning the standard setting process;, it does not clﬁir;u 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 sufnmary: "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 iligh, but ill~defined, exposures,' Finally, in another
thoughtful paper cited by OSHA, Berry (11) stresses the importance of

acceptable risk as balanced by the benefits of using the particular material
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L.
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 sefting procedure and hardly requires fur-

ther discussion,

Finally, it seems to me that there are two major alternatives pres-
ently available in the setting of an occupational standard for asbestos expos-
ure, The first depends upon the premise that the adverse health effects
demonstrated in workers have resulted from high but poorly quantitated
levels of asbestos dust, Where such information is available, dose-
response relationships have indicated that for mortality from malignant
disease (7A) and for asbestosis (8A, 9A), these risks were associated
with levels of exposure considerably higher than the current or proposed
asbestos standards., That a working pdpulatj.on has not had long-term
exposure to even current standard levelg of expos.ure has already been
empﬁasized. In the absence of such epidemiologic data, one caﬁ 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 avaijlable

whose working lifetime exposure has averaged 2 fibers per ml., one
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cannot finally cornclude at this time that this level is "safe' in regard to
all health effects recognized to be ass;)ciated with asbestos exposure, in
all exposed individuals. Howevér, it is also impossible to state that the
proposed average exposure of 0.5 fibers per ml. for a wprking lifetime is
free of these health hazards., However, the limited information avajlable

. from studies on both sides of the Atlantic, which attempt to define dose-
response relationships, is encouraging in regard to a 2 .fi‘bez.' 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 2 safe threshold level of exposure cannot
be scientifically proven at this time, the standard must require that all
exposures be at or below the lowest technoiogically feasible level, The
implications of this approach, vis a vis the multitﬁde of ;arcinogehic
materials in our environment, are far-reaching and must be faced. Those
who favor this alternative must vigorouély Sup}ﬁort a uniform approach and
defend rthe resulting consequences on life in our society., 1 favor the first
alternative as being prudent and pro'_te;:tive of the worker's health in light
of the best available current scientiﬁ;: 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

P el 1Sty

: UCC 014364
%




a reasonable trial while further epidemiologic investigation establishes
its s.afety or lack of it, In conclﬁsion, I wish to indicate that I am pleased
to have had the opportunity to comment on the OSHA proposal for a new
asbestos occupational exposure, In view of the importance attached to the
most recent report on thé British studies, I would like to emphasize 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 bioclogic data must be interpreted,
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