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My name is Gcorge W. Wright. I am the Head of Medical Research in the
Department of Medicine of St; Luke's Hospital, Cleveland, Ohio. In 1932 I reccived
the MD degree from Indiana University Schbol'of Medicine. After five years of Post
Craduate Training in Internal Medicine with special training in pulmonary disease
I spent'fwo additional yeafs in research . training in the Department of Physiology
at Case;Western Reserve University. From 1939 to 1953 I was a member of the Saranac
Laboratories of the Trudeau Foundation engaged in studies of the pneumoconiosis,
including asbestosis. Since 1953, I have continued this generai field of study in

. my current positién.

My statement will be confined to consideration of a single primary question,

This qu;stion is: What is the quantity or concentration of asbestos, in the air

breathed by those engaged in.the production, manufacture or use of asbestos products,

vhich can be tolerated for a normally exnected work life without risk that such
exposure will cause disease? The answer to this question goes to the heart of these
heérings. While the question is rather easy to formulate it is aifficult though not
impossible to answer.

The obligatory information required for developing an answer to the primary
question on an acceptable scientific Easis is of two categories. One of these
essential categories concerns the dose or quantity of asbestos inhaled and the other
essential category concerns the biological response. What we need to learn is the
dose-risk rqla%ionship.

The dose ig estimated in terms of concentration of respirﬁble asbestos in
the air multiplied by the duration of the exposuré.. It is obligatory that we establish
a2 dose, in measurable terms, at which the biological manifestation of disease occurs
and then, by observing vpopulations exposed to progressively smaller and smaller doses,

detcrmine the level at which the biological reaction to asbestos no longer occurs,

Arioro
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To make observations with regard to the various dose levels of different working
populations without kno&ledge of the biological response of these same populations
iﬁ'of no use in answering the primary questiqn. To mage observations of the
'biblogical response in various working populations_without valid knowledge of the
differcnt levels of asbestos exbosure experienced by these same populations is
equally of no use for finding an answer to the primary question. Standards for

a safe level of asbestos cxpoéure proposed or set in the absence of reliable and
valid data in both of these two categories must be considered empirical and to
some degree arbitrary and should be recognized as such,

I wish to indicate some of the difficulties encountered in efforts t&
obfain.the information essential for determining what ghe safe level of asbestos

.in'the occupational environrent truly is.

Asbestos is a generic term embracing four varieties that are in commen
commercial use. Of these, chrysotile is used in largest quantities followed by
crocidolite, amosite and antgoph}lite. Each of these has different chemical and
physical attributes. Some working populations are e*posed to only one variety of
asbestos while others are exposed fo two or more simultaneously and in varying
proportions. Thus there are several kinds of populations each exposed in quite
different ways to one or more kinds of asbestqs, each of which might react
biologically in a different manner. Moreover, workers exposed to asbestos are
further exposed simultaneously to other airborne agents. In production, manufactur-
ing and utilization processes these may differ greatly. For example, the asbestos
producer is exposed to asbestos with minimal coexisiing agents while, in contrast,
the insulation manufacturer inhales asbestos plus silica plus other pneumoconiosis

producing dusts. Insulation applicators inhale these materials plus a variety of
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additional agents present in whatever the environment is in the place where he is

working at that time. Attention to such c¢oexisting agents has been ignored in

studies of -insulation workers. Variations of type of fiber and the circumstances

‘ sﬁrrounding their use must be taken into account in answering the primary question
and would suggest the possibility that different standards might be rational in
order to mecet different conditions of use of asbestos.

There are four, totaliy diffefent biological phenomena or diseases
thought to be related in some way to the inhalation of asbestos fiber. These are

_pulmongry fibrosis, bronchogenic cancer, thickening of the pleura, and m?sothelioma.
Not a single one of these diseases is peculiarly related to or caused solely by the
inhalation of asbestos fiber. Eacﬁ of these four diseases occurs "do no'vo" or for
other reasons in persons whqphave never been exposed oécupationally to asbestos.
The fact is, the biological reaction attributablé to asbestos is not a specific
kind of disease induced solely by asbestos. Instead, the biological reaction to
asﬁestos manifests itself by the féct that in some populations oécupationally exposed
to asbestos, there is, in contrast to nonexposed pOpula£ions, an excess occurrence
of one or more of the four previously mentioned diseases. To determine the safe
level for the use of asbestos, we are required to demonstrate the level of exposure
to asbestos at which no excess of disease develops when the exposed population is
compared to a nonexposed population. In ordér to establish a safe level we nust
examine suitable control populations not exposed to asbestés, but age matched and
residence matched, ffom which population one can learn the frequency of occurrence
of the'spccific disecases in question. In addition, we must examine an exposed
populatign, which can be ranked in various levels of exposure, in order to learn

at what level an excess .. these disecases occur in the exposed population.

Union Carbide trial exhibit UC-1468: Statement of George W. Wright, M.D., Before the OSHA Hearing on the Propo... Published by AsbestosClaims.Law
ACL Doc 16583 - Page 4 of 26 asbestosclaims.law/library/16583/4


https://asbestosclaims.law/library/16583/4

The observation of a biqlogical abnormality in only onc or two persons who have . .
been exposed to the inhalation of asbestos fibers does not permit a comparison

to suitable control groups or afford contrasting exposure values. Such observa-
tions are of no usc for determining a safe level standard. Isolated case reports

of mesothelioma, brochogen&c cancer or pulmonary fibrosis in individuals who ray

also have had an exposure to the inhalation of asbestos fiber are of no use in
setting a safe standard for asbestos based upon sound scientific principles.

Larger populations in which only the frequency of occurrence of disease is reported,
without the necessary data indicating ranges of exposure and in which no attempt

to relatec variations of exposufe to disease is made, fall into the same nonusable
category for setting a valid safe level. This is not to say that 6bservations in
such groups are of no value for other purposes, but the issue should not be confused
by introducing data from such inadequate studies into considerations of safe levels
of asbestos exposure. Suitable control populations made up of individuals in
‘sufficiént number who were never eiposed to the occupational inhalation of asbestos
fiber and occupational groups vhose exposures are demonstrated to have wide variation
are difficult to obtain but absolutely essential for our purpose. The absence of
this kind of control data, excused or overlooked on the basis that it cannot be
obtained, is an unacceptable condition if the safe level standard is alleged to

be set on the basis of universally accepted scientific principles.

There is difficulty also with asscssing the frequency of occurrence of the
diseases thought to be related under some circumstances to the inhalation of asbestos
fiber. There is disagrcement as to the critcria fof a valid diagnosis of mesotheliorma.
The criteria for a diagnosis of "asbestosis,”-especially in its least severe
manifestation, arc not gencrally agrécd upon. The use of the chest X-ray for
diagnosing the early manifestation of asbestosis is a case in point. A reccent report

by Murphy and his co-workers of a study of employees in a shipyard demonstrated that

ATLO7h
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twenty percent of the control, or noncxposed population gave evidence of X-ray
abnormalities which, if-observed in the exposed population in the absence of
controls, in all probability would have been interpreted as being evidence of the
effect of the inhalation of asbestos fibers. In a population which has been
exposed to asbestos inhalation, it is very temﬁting to ascribe any departure from
a perfect appcarance in the chest roentgenogranm to the occupational exposure,
‘and indeed, in some studies this has been done. It is imperative to recognize
that some persons who have never had an occupational exposurc to asbestos will show
- the same X-ray shadows that have been interpreted by some as evidences of asbestosis
in populations exposed to the inhalations of asbestos fiber. Studies such as those
by Murphy et al exemplify'the necessity of héving suitable controls included in
epidemiological studies beafing on the determinatién of a safe standard for asbestos.
There are still other difficulties having to do with establishing the
dose-risk relatjonship. The health effects of asbestos inhalation are both dose
and lapse-time related. Overt evidences of asbestosis do not appear until yvears
after the initiation of the exposurc. The interval between onset of exposure and
its effect is even greater for the development of bronchogenic cancer or meso-
thelioma. This interval ranges between twenty and forty years. Because of the long
tinc lapse between the initiation of exposure and the manifestation of injury, the
incidence of d;sease occurring in populations now under study is the result of, and
must be related to, exposures which took place twenty to forty years or more ago.
To relate exposure measured only in the past five or so years to the current frequency
of development of disease which actually was induﬁed by exposure occurring years
earlier, is a serious error. During the past twenty-five to thirty years there have

been many technicological changes in the production, manufacturc and use of asbestos
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containing material. In many situations there is much less asbestos now being
incorporated in the material than was true twenty or more years ago. In addition,
there has been a progressive dust control effort to reduce the concentration of
airborne asbestos in mines, mills and manufacturing esfablishments in a deliberate
attempt to reduce and abolish asbestos related disease. So much has been
accomplished in this direction by technicological change and systematic asbestos
control cfforts, that contemporary measurements of occupational environments
-cannot be accepted as representative of conditions twenty to forty years ago.

To summarize this part of my statement I strongly urge that when data
offered in support of setting a safe level standard is being judged, one should
ask the following questions: .
1. What were the different kinds and proportions of asbestos

used and what were the coexisting agents to which workers
Qere exposed in.the different occupations?
2. What were the gpecific criteria and methods used, and were
they adequate for making a diagnosis of the biological
r;action attributed to the inhalétion of asbestos?
3. Were suitable controls in the sense of nonexposed populations
and exposed populations whose esposures varied in intensity and
_duration utilized?
4. Was the exvosure which was actually responsible for the disease
properly determined or were contemporary dust estimates

inappropriately applied to disease which was in fact the result

of exwosure years ago?
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The demands inherent in these questions pose formidable obstacles
to arriving af a scientifically valid single number which will 1indicate the
concentration of occuﬁational airborne asbestos that can be tolerated with
‘'safety for the customary duration of employmcﬁt. In spite of this, as I will
show later, there aré substantial data which will satisfy the requirements posed
by these questions and which can be used for the purposc of deternining at least
a first approximation to the safe level of occupational exposure to airborne
asbestos.

We must now examine the various established and proposed standards for
a safe level of asbestos in the occupational environment, in the light Af the
jusﬁ discussed requirements as to data needed for setting 2 standard on a sound
scientific basis. Systematic efforts to reduce the amount of asbestos in the air
of working places by governmeﬁtal dire;tive was made in the factories of Great
Britain beginning in 1831. No numerical standard for this purpese was set, but
Statuatory Rules and Orders were prémulgated. Later, on the basis of limited data
relating impinger dust counts to X-ray abnormalities in several asbestos textile
factories of the USA, Sayers and Dreeson suggested a numerical standard of five
mp/ft3 as a tentative safe level. This was the limit adopted by the American
Congress of Governmental Industrial Hygienist; ip 1946, tilizing the conversion
data for textile mills published by Lynch and Ayers of the U. S. Public Health
Service, five mp/ft3 is the equivalent of approximately thirty fibers/cc.

In 1968 the British Occupational Hygiene Society suggested numerical
guides aimed at feducing the risk of developing ashestosis. The suggested guides
indicate that those concentrations, averaged over a three month period below
2 fiber/cc aught to be considered low, and that over the course of 50 years of
employment, 100 fiber ycars is the level below which therc would be less than a 1%

chance of developing asbestosis as defined chiefly by the presence of rales.

A=
A5 d,s 3
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If asbestosis is defined by X-ray abnormality, the levc]-becomes 135 fiber years.
In 1968 the ACGIH changed its recommended standard to a TWA of 2 mp/fts, or
twelve fibers/cc. In 1970 this Committee decided to change the standard to

5 fibers)cc, wvhich is equivalent to'less than 1.0 mp/fts. Several ronths ago
OSHA set an emergency standard.bf 5 fibers/cc, and within the past few days NIOSH
now proposes a standard of 2 fibers/cc.

Phat is the scientific basis for these various standards? The standard
proposed by Sayers and Dreeson did attempt to relate dose of dust containing
-asbestos. as measured by the midget impinger to the risk of developing pulmcnary
abnormalities in terms of abnormal X-ray patterns. Their study showed a highef
fréquen;y of abnormal X-ray patterns .in those most heavily exposed as contrasted
to-th&se less exposed. They found no}excess of abnormal chest X-ray patterns in
- those workers exposed to less than 5 mp/fts. Hence their suggested standard of
5 mp/ft3. We now know, however, that the population studied was not observed
loné enough for the full ranéé of disease to develop. The authors appreciated
this possibility and proposed the standard as being a tentative one. In retrospect
we know—that the standard, although it led to marked lessening of the dustiness
in some occupations, was not adequately based and the passage of time has demonstrated
it to be an inadequate standard.

The numbers proposed by the British Occupational Hygiene Society are based
on a study of 250 male erployees from a single asbestos textile mill. Their
ermployment began aftér 1935, all had worked for at least ten years, and the exposure
period extended from 1933 until 1966. The indicator of disease was basal rales
and X-ray changes. No measurements of dustiness in this mill were available prior
to 1950. Mermbrane fiber counts done in the modern manner were used only in the last

year of the study and these served as the factor for converting previous counts using

AT4L07 )
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other methods to an exjrchion in terms of fibers. To obtain an index of

exposure for the period betwecen 1933 and 1950 - a crucial period of exposure -

the first measurements rade in 1950 were raised by 50%.. No evidence was given

for using this very slight augmentation. Studies in other textile factoric$

such as'thosé by Sayers and Dreeson indicate that when ventilation contr01§ were
first applied in their textile mills the dust counts dropped 1,000% or more.

One would assune that the same happened in this British textile mill. The

seventeen years of exposure during that most crucial period between 1933 and 1950
would appear to have been substantially underestimated. This study, in spite of

jts less than adequate scientific base is important because it was the first
attempt.aftcr 1938 to set numerical guidelines for the prevention of asbestosis.

The number of persons in the study is very small; the criteria for discase,
especially basal rales, not universally accepted; and the estimate of dustiness
seriously lacking in rigor. The estimate of dustiness was on the low side for

the reascens that I have alrcady mentioned and, in addition, because no attempt

was made to further adjust for the longer working hours and hence of expoéure during
the war and earlier years. In spite of all of this, the study is a first approxima-
" tion to a solution of a problem for which there were essentially no other available
data in 1968 upon which to attempt a dosc-risk éspimate. It is my understanding
fhat the enforcement agency of Great Britain looks upon thesc standards as guide-
lines and not as rigid requirements for all circumstances in which asbestos is used.
Thus, they recognize the incompletec nature of the data used in developing the

numbers.

™
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The lowering of the 15938 standard from 5, to 2 mp/ft3 and 12 fibers
per-cc, adopted by the ACGIH in 1968 abpcars to have been based in part upon the
data underlying the British proposal and also upon the fact that there was a grovw-
ing awarcness that the old standard of 1938 was not univcrsally effective. The
further lowering to 5 fibers/cc'was not based upon new scientific cata, but
appeared to have been made to establish a margin or "factor of safety." In a
personal cogmunication from Dr. Herbert Stockinger, Head of the Divisién of
Laboratoryrand Criteria Development of the National Institute of Occupational
Safety and Health and Chairman of the Committee on Threshold Limit Values of the
American Conference of Government Industrial Hygienist, I am informed that four
months ago, in November of 1971, the Committce of_the ACGIH reviewed the standard
of 5 fibers/cc and found no.evidence to indicate that it should be changed. There
are several relatively current studies which support this decision.

I would now like to discuss five of these supporting studies. Murphy
et al, in December of 1971'pﬁblished data on workers ecxposed over a period of
approximately thirty-five years as pipe coverers in new ship construction. The
authors demonst;ate that no evidence of asbestogis was found until at least
60 million particles per cubic foot years of exposure had been exceeded. This
would indicate that for a forty year period of'employment, 1.5 millien particles
per cubic foot would be the value below which no asbestosis occurred. The report
indicated that the actual occurrence of asbestosis was restricted alrost solely to
those exposed to more than 75 million particles per cubic foot years, which would
be close to a value of 2.0 million particles per cubic foot for those employed for
forty years. Utilizing a conservative number.to convert particles to fibers per cc,
one arrives at a level of 5 or more as being that below which no asbestosis was

observed. If one utilizes their konimeter data, one can, by suitable calculations,
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estimate that the average exposure for these workmen was in the neighborhood of

8 fibers per cc, and this too woula suggest that ‘a number of 5 or more fibers per
cc would have been the level below which no evidence of asbestosis developed. This
study indicateﬁ, not only that the old standard of S mp/ft3 is unsafe but also that
‘a standard of 5 fibers/cc will prevent asbestosis in employees working for forty
years or more.

An extensive and detailed stﬁdy of a population comprising thousands of
workers in the mining and milling of chrysotile in eastern Canada conducted over
the past few years by Dr. Corbett McDonald and.his associates is of great importance
in our considerations because this study hag dust counts going back many years and
chest roentgenograms available from'apprcximagely 1935 to date., Dr. McDonald will
report on these studies at fhcse hearings. It is hy understanding that these
studies support the conclusion that those individuals exposed in these occupations
for forty or more years would have to be exposed to higher than 6 fibers/cc in
order to reveal any evidences of asbestosis.

Becklake and her coworkers, utilizing a segment of the population frdm
McDonald's larger study, have demonstrated that in those individuals who have been
employed for long periods of time in the mining and milling of chrysotile asbestos
and who do not even show evidence of X-ray changes, the accumulated exposure must
have been nore than 110 mp/ft3 years before the most sophisticated techniques can
detect evidence of those physiologic changes thought to develop in response to
inhalation of asbestos. Thesc data suggest that something larger than 2.5 million
particles per cubic foot over a forty year period.can be tolerated without even the
most subtle nanifestations of asbestos cxposurc. This number would translate into

something between five and 10 fibers per cubic centimeter.
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In the fall of 1971 at the Fourth International Congress on Pneumoconiosis,
hela in Bucharest, Dr. McDonald updated his previously reported large study and
reaffirmed that an excess of bronchogenic cancer did not occur in the workers in
mining and milling of chrysotile ashestos until.an expésure equivalent to 200
million particles per cubic foot years was exceeded. This translates into 5 million
particles per cubic foot for forty years. It indicates that in the mining and milling
of chrysotile an excess of bronchogenic cancer would not be demonstrable in those

.ihdividuals vho were exposed to less than 5 million particles per cubic foot. This
—is cquivalent to 10 or more fibers pcr'cc. This most important finding ;upports the
view held by Steward and'others that an excess of bronchogenic cancer occurs only

in those who have manifestations of ésbéstosis and .that the standard adequate to
prétect againét bronchogenic cancer is a larger number than that required to protect
against asbestosis.

Recently, Enterline and his coworkers have reported the results of a study
of retirees enployed in various asbestos-using manufacturing processes including
textiles and vhere the exposure was different from that in miniﬁg and milling
because of the inclusion of exposure to crocidolite and amosite as well as other
agents which might coexist. This study shows, and I quote ''there appeared to be
no direct relationship between asbestos dust exposure and respiratory cancer below
125 million ﬁarticles per cubic foot years. Impo;tant increments in respiratory
cancer mortaiity apparently occurred somewvhere bctween 100 and 200 million particles
per cubic foot years' exposure." This would indicate that exposure to 3 million
particles per cubic foot would be tolerated for a forty year period without a risk
of excess bronchogenic cancer in these types of occupations. Using the conversion

factor suggested by Lynch et al, this is equivalent to 18 fibers/cc.
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This series of studies indicates that a lower standard is required to
protect against pulmonary fibrosis or asbestosis than to protect against
bronchogenic cancer. These five studies offer strong support for the position
taken by the American Conference of Governmental Industrial Hygienists that there
is no need to lower the standard below 5 fibers/cc in order to protect against
pulmonary fibrosis or bronchogenic cancer.

In my judgment e have no specific information of a.suitable
scientific nature expressing the dose-risk relationship for mesotheliona.

Isolated case reports of mesothelioma are of no value in establishing a dose-risk
relationship. Equally useless for this purpose are the data offered in studies

of insulation workers, asbestos minérs and millers, workers in asbestos using
manufagturing, domestic exposures and neighborhood ciposures. Not a single one

of these studies offers data comparing variable exposures to the incidence of
mesothelioma and they are therefore of no use for establishing a safe level of
asbestos in the occupational environment. These studies do indicate that in some
circumstances the risk is present but none speak to the question of the safe level
on scientifically acceptable grounds. Nevertheless, these studies of larger numbers
of cases of mesothelioma suggest that, in some circumstances the exposure to
asbestos which may be related to the development of mesothcliona might be less

than that required to produce asbestosis or an excess of bronchogenic cancer. One
factor, which has been demonstrated with respect to the relationship betwcen meso-
thelioma and inhalaticn of asbestos is of the utmost importance. In 2ll of those
circumstances where a strong relationship between mesothelioma and the inhalation
of asbestos is suspected, two varieties of asbestos, namely crocidolite and amosite,
invariably have bcén implicated cither alone or combined. This is the casc in the
excess occurrence of mesothelioma among crocidolite miners, asbestos using insulation

workers, workers in asbestos textile and insulation manufacturing and in a large
- ~ o
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multiproduct asbestos us}ng manufacturing plant in the USA. In nost of these
circumstances there has been a mixed exposure and chrysotile has also been
présent.' In striking contrast, however, when exposure has been solcly to
chrysotile, as in mining and milling of chrysotile, thé frequency of occurrence
of mesothelioma has either not been increased or incréased only to the very
-slightest degree. The virtual absence of an excess of mesothelioma in populations
exposed solely to chrysotile has been reported by Gilson, Vigliani, Wagner and
Mcbonald on the basis of separate studies. With respect to anthophylite, no
excess of hesothelioma has ever been reported. On the basis of information
currently in hand, therefore, mesothelioma appears to be predominantly linked
with exposures to crocidolite or amosite but the dpse reclationships are unknown.

The studies refcrréd to thus far are the only ones that I am aware of
which in my judgment have a meaningful bearing on the setting of a standard for
control of asbestos exposure. Other data does exist but in my judgment it does
not conform to thosc criteria, universally agreed upcn, for 2 sound scientific
basis upon which to predicate a safe standard.

There is an abundant other body of data which indicates that the
prolionged inhalation of asbestos fibers above some level is hazardous, that the
biological effect is dose related but that many of the workers exposed for a life-
time never do develop asbestos related disease. 'This data indicates clearly that
past exposures in some occupations, as for eﬁample the mining and nilling of
chrysotile were far less hazardous than exposures in asbestos textile manufacture
or the insulation workers' trade and possibly in other occupations as well. The
reasons for these differences arc not entirely resolved at this time. Until
recently the insulation trade uscs nuch morc amosite than chrysotile and in sore

work, especially in England, large amounts of crocidolite have been used. There
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are cocxisting agents in the insulation trade which are not present in mining
and nmilling of chrysotilé. The peak exposures appcar to be much higher in the
insulation trades than in mining, milling or manufacturing. Peak exposures may
be much more hazardous than lower levels of prolonged exposure. Fiber counts in
the insulation trade in shipbuiiding in Great Britain and in construction in
Finland ranged from twenty to hundreds of fibers/cc depending upon the kind of
work being done. Fiber counts in the construction industry in this country
currently indicate somewhat lower TEWA levels but intermittent high peaks of
exposure; For example, during the mixing of asbestos cement, dust countsS commonly
as high as 75 fibers/cc dﬁring a 5 to 10 minute period are reached as often as
5 times or more a day. Unfortunately, there are no data in the insulation worker
.traac that compare degrees of exposure over a period of many years to the
biological manifestations of excess disease. Until this is available, there is
no way of utilizing data from these trades to establish a standard for the control
of asbestos inhalation, |

There is every indication that the levels of exposure should be lowered,
especially thc peaklevels, but wvhether or not a lower TWA standard is needed in
the insulation trade than in the other trades remains unscttled. There is sub-
stantial reason to believe that crocidolite and amosite should be controlled nore
stringently than is chrysotile. There is also reéson toe believe that the geometric
conformation of the fibers in the mining and milling of chrysotile may be diffcrent
from those fibers gencrated subsequently in manufacture and use of asbestos.
Moreover, the fibers of crocidolite and amosite even in mining have a different
geometric configuration, as actually observed by Tirmbrell in airborne specimens,
from that of some forms of chrysotile. For these reasons the pulmonary rctention
of chrysotile may bc‘substantially less than for other varieties of asbestos or for
fhc kinds of fibers generated in other occupations than mining and milling. Animal

experiments have demonstrated this to be true. . : A Q'C)S 8
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On the basis of data now available and adequate for the purpose, I
wish to indicate that in rny judgment a sténdard of five fibers/cc TWA with
péaks not to exceed 10 fibers/cc, such as recommended by OSHA in its present
standard and by the ACGIH cpnstitutés a level which will protect against the
development of asbestosis and bronchogenic cancer and includes a safety factor
since it is a level substantially below that which has been demonstrated to be
associated uncquivocally with an excess of these two abnornalities. There is
evidence relating crocidolite and possibly amosite to excess mesothelioma which
‘suggest that a more rigorous control of amosite or crocidolite would be justified.
For this reason it may be rational to have different standards covering different
occupations depending upon the variety of asbestos used.

Since I am in disagreement with the recoémendation of the Criteria

) Documest that two fibers/cc be established as the safe level of occupational
airborne asbestos, it is incumbent upon me to indicate the impor;ant points of my
disagreenment. .

In my opinion it is incumbent upon the authors of the Criteria Docunment
to present eviéence, which will meet the requifements for scientific validity, in
support of théir proposal to change the standard and to establish a new one. In
the entire document I do not find rcference to a single study containing data
which will, on the one hand meet the criteria of scientific validity for setting
standards and, on the other, support the need to change the standard from 5 fibers/
cc or to set it at 2 fibers/cc. In fact, the Criteria Document explicitly says
on page 10 of Section 5 "The nurber of studies tﬁat have collected both environ-
mental and medical data and with a significant number of exposed workers, is not

sufficient to establish a meaningful standard based upon firm scientific data."
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In other words, the authors of the Criteria Document do not provide any
scientific data upen wh{ch to base their proposal to change the standard from
S to 2 fibers/cc or‘to support thc choice of a standard of 2 fibers/cc. The
failure to provide this support, in my judgment casts the most serious doubts
ﬁpon the validity of the proposals.

1 am in complete disagrecment with the Criteria Document with respect
to its exprésscd opinion that the data relating exposure to biological reaction
is inadequate to establish a meaningful standard at this tire. Vhile the evidence
may not be as far reaching as we would like, it is scientifically valid -and
adequate to support as a‘first approximation.the opinion that tﬁe present standard,
established by OSHA several months ago at 5 fibers/ce TWA and peaks not to exceed
10 fibers/cc should not be lowered but left as it is. I have cited the studies
supporting this opinion.

Lacking dose-risk relationship data adequate to support the proposal of
2 fibers/cc, the Criteria Doé;ment appears to promote an aura of extrcmc.toxicity
of asbestos {ibers in order to justify the new level. This is done chiefly by |
citing isolated case reports. In my judgment ‘an inordinate amount of weight is
given to isolated case reports which, though of interest and sone importance; have
no possible utility in setting a numerical standard. Their use in the Criteria
Document is doubly difficult to accept in view of the fact that on page 24 of
Section II1 thecre is the following statement "Isolated clinical case rcports are
difficult to interpret in terms of dose-time response relationship and can only be
used to indicate other possible problem areas and to highlight what may prove to

be practicable areas for further study."
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An attempt to convey the implication of extreme toxicity of asbestos
is again madc on page 7 of Section 3 by reference to a study of 232 former
erployces in a plant that nanufactured insulation. This study, by Selikoff, is
quoted as revealing four employees who devéloped'X—ray évidencc of asbestosis
after only one day of exposure to asbestos. Observation of a control group for
comparison to those who.had been exposed, is totally absent from the Tables for
this study that are shown in the Criteria Document. Murphy's study of pipe-
‘coverers, referred to earlier in this statement, dcmonstrates bevond doubt that
in any adult population not exposed occupationally to asbestos there will be sone
individuals with X-ray shadows that could be interpreted as evidence of slight
asbestosis. In the abscnce of suitablc controls, Selikoff's study cannot, on
.sciéntific grounds be intcfpreted to prove that one day of exposure to asbestos
causes asbestosis. To do so on the basis of the data shown is epidemiologica]}y
unsound and to cite this studx as.evjdeﬁce of extreme toxicity of asbestos is
completely unwarranted.

The nanner in which reports and data of different investigators
throughout the ;orld are utilized and criticizca does not appear to be uniform
in this document. For example, the comprehensive review of the epidemiology of
asbestos relatcd cancers by Wagner et al, published in 1971 is not referred to.
The report by McDonald et al, of an extensive epidemiologic study relating dose to
risk in 11,78S workers employed in the Quebec chrysotile asbestos mining industry
is not discussed in the Criteria Document. This study,published in Junc, 1971
is the single most detailed and cemplete study in the world's literature of the
dosc-risk relationship of ene kind of population exposed to airborne asbestos.
The only reference made in the Criteria Document to this study, pages 18 and 20 of
Section 3, is a criticism of a "progress report" given by McDenald at the Bucharest

mecting in September of 1971, Gne would think that a study of this magnituACTW§ugﬂ8 3
— ..
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require discussion in a documert intended to be a fully developed presentatien
of the evidence supporting recommendations of such great imporfance.

It is difficult to understand why McDonald's report is criticized,
as stated at the top of page 20 of Section 3, because of the conversion of
nunbers of particles to numbers of fibers. Particles are converted to fibers
by the British Occupational Hygiene Society in developing their standard and at
no place in the Criteria Document, pertaining to the British recommeﬁdation, does
one see a questioning of that procedure. If it is acceptable in thec one

circumstance it should be acceptable in the other.

It is even more difficult to understand the criticism expressed in the
lasf sentence of the 1st paragraph on page 20 of Section 3 to the effecct that the
McDonald study lacks the evidence necessary to make general comparisons with the
data of other reported work. The pubiished paper by McDonalds' group contains
the complete biological daté and the required exposure data expressed in mp/fts.
This is substantially rmore data than that furnished by others since it relates
exposure to biological effect in the same population whereas other studies such
as those of inéulation workers do not in any wéy provide this corclated data.

The index of dustiness used in the McDonald report is the same as in those of
Murphy et al, Decoufle-Enterline and Williams, all of which are quoted in this
document. The criticism that McDonald did not indicate the details of the method
used for converting particles/ft3 to fibers/cc could easily have been answercd

by a letter or a telerhone call, if the authors of the Criteria Document had been

desirous of making the comparisons.
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Much weight is given to an unpublished ﬁaper by Williams, et al from
the Pennsylvania Department of Health. One wonders why, in such an important
doﬁumcnt as the NIOSH Criteria Packuge, the crude data of the Williams' study

.was not shown in the tables of the Criteria Document. The way in which the
sixty-four cascs of asbestosis referred to were related to what was undoubtedly
a variable exposure is not shown. It is very probable that all of these 64
cases occurred in those who were most highly exposed, very possibly in the
néighborhood of five million or more particles per cubic foot. The failure to
handle such data in the conventional dose-risk relationship is a serious.error:

Inordinate and ﬁnwarranted attention is given to contemporary dust
counts. The impression is given that these present day counts reprecsent the

.conditions that existed over the past 40 years. ﬁhi]e this may not be intended,
more care should have been tzken to indicate that the counts were substantially
higher in the past, especially in manufacturing places where effort toward con-
trolling exposures by exhaust vchtilation, etc. has been expended in the past
30 years. In addition, the reduction of the amount of asbestos contained in
manufactured raterials has further reduced the exposures, particularly in
asbestos insulation workers.

Most of the counts in the tables of this document are expressed as
averages, as for example, Tables 13 and 14 pertaiﬁing to exposures of insulation
workers. This is an inadequate way to disnléy data, since it can give misleading
information by masking high exposures if therc are a large number of low cxposures
to dilute the high ones. Biological effects arc much more likely to occur in
those persons heavily exposed than in those with low exposure, thus, averages of

all cxposures have little meaning or usc in determining the dose-risk relationship.
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It is not possible to evaluate fully the exposures fron the data
shown in some of the Tables of this document. For this we need to know not
only the T¥A's but also the peaks, then number of observations and the
conditions of the environment dgring the time of sampling. This criticisn:
is espcciall}'pertinont to the'exposures of insulation workers shown in
Table 14. The insulation worker experiences great variabili%y with respect
to job conditions, to a large degree dictated by the volume of the space in
which he works and by natural ventilation as well as the kind of work he is
doing at‘thc time. Dust counts under all sorts of conditions, and peak as well
as TWA exposures must be.measurcd before the insulation worker's exposure can
be portrayed. With respect to Table '14, it is surprising that the job of
-"eement mixing,' notoriously characterized by peaks of exposure as high as
75 fibers/cc for periods of 5 to 10 minutes several times a day, is omitted.

The summary, on page 16 of Section 5, describing the basis for the
new standard recommended by the briteria Document is confusing and inconsistent.
I quote from the sccond paragraph, "evidence indicates that past and current
standards for fiber concentrations in the working places where asbestos fibers
occur, though undoubtedly contributing to reduction of the severity and frequency
of asbestosis, have not provided complete protection from exposure to asbhestos,
nccessitating developrment of a new standard.'” There is evidence that asbestosis
developed under sone circumstances, in places thought to have an average
exposure of five million particles per cubic foot, or in modern parlance,'thirty
fibers/cc. This was the standard set in 1938. The ACGlil crcated a new lower

standard in 1968 and another still lower, introducing a safety factor in 1970.
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The British Occupational Hygiene Society suggested nurmbers that might serve
as a standard in 1968. The current standard in the USA set by OSHA is five
fibers/cc, and was set only a few months ago. If there is to be a new standard
it will be onc set since a few months ago, or at most, set since three years
ago. The statement in the Criteria Docurent, to which I have just referred,
indicates that the authors have evidence that the standard recommended by ACGIN
in 1968 has been inadequate and has not provided complete protection and hence
a new standard is needed. The authors of the Critcria Document should be
required to give that evidence and it is obvious that they have not. Coﬁld it
be that they are referring to the fact that the standard set in 1938 is
inadequate and that a better_standard is needed? If so, a lower standard was
provided in 1968 and still lower in 1970, and it is this standard which was
promulgated as an "emergency standard” by CSHA. It is this OSHA standard for
which I believe thecre is substartial factual evidence of a supportivc nature.
An even more serious inconsistency is demonstrated on page 16 of
Section 5. Close examination of Items a, b, c, and d reveals.in unequivocal
terms, that in the judgment of the authors the Criteria Document there are no
scientifically uszble data on vhich to base a standard. Neve}thcless, without
such data they decide that the current standard must be changed and moreover
recommend precisely what the ncw one should be. There is a strong inference
from the second paragraph of page 17, Section 5 that one and perhaps the chief
reason for setting the recommended standard at two fibers/cc is that the British
have recormended such a standard. I disagree with the concept, if actually
intended, that this represents a scientifically valid reason for recormending
such a standard. Morcover, it is my understanding that the British did not set
a standard in the sanme sensc that it is intended to be uscd under the new

Occupational Safety and Health Act. The British Standard is a series of numbers
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proposed to furnish a guideline with a wide range of personal judgment on the
part of their inspectors as to the need for corrective measures when these
nurbers are exceeded. Under our act it is my interpretation that a standard is
to be set which, if not complied with, places the operator under certain

penalties. To my mind the two conditions are utterly different.
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SUMMARY

In this staterent 1 have described the kind of data required for
characterizing the deose-risk relationship in such a manner, that it can be
used for settins an occupaticnal standard for airborne asbestos on a scientific
rather than an arbitrary basis. Because of the difficulties described, much of
the data now extant, concerning asbestos associated disease, is of no use for
‘setting a standard. Isolated case reports and data giving exposures or bio-
'logical effects without relating the two in the same population are ékamplcs
of this kind of uvnusable information. Unfortunately, much of the data now
available is competent only to say that asbestos is more or is less hazardous
in different groups and that the exposure is varied. Nevertheless, although
not nuncrous, there are specific data conmpetent fo speak to dose-risk relation-
ship and these can be used for our purpose. I have cited these.

I have indicated the reésons for my opinion that the Criteria Document
has failed to do that which is incumbent upon it, namely, to provide sound
scientific evidence to support their request for a change from the OSH\ emergency
standard and for a new standard of 2 fibers/cc TWA and peaks not to exceed
10 fibers/cc.

I disagree with the view of the Criteria Document that there are no
scientifically obtained data adequate for the purpose of sctting a standard. I
have cited the studies which I believe are scientifically valid and adequate for
setting a first approxiration to a standard or safe level of airborne asbestos in
occupational environments. In my opinién, these studies fully support the current
OSHA termporary standard of 5 fibers/&c TWA with peaks not to cxceed 10 fibcrs/éc,

and the rccent decision of the ACGIH that there is no need to change from this
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standard. Jt should be emphasized that prior to 1940 and for somec years
thereafter, vhen many of those persons now develoning disease were actually
.being exposed, the dust counts in mining, milling and manufacturing commonly
were in the range of 10 to 100 mp/fts. This was most likely equivalent to

30 to 600 fibers/cc. There is no evidence that exposures during that period

for insulation workers was substantially lower and, on the basis of British

and Finnish data, it was in that range. It is clear then, that the curent OSHA
temporary standard represents a trenendou§ reduction from the dust levels of
previous years and, in my opinion, includes a substantial safety factor.” I
believe this level will protect workers, using asbestos over a forty year or
moré span of employment, from develéﬁing asbestos?s or experiencing an excess of
bronchogenic cancer. If crocidolite and perhaps amosite are more stringently

controlled, the liability of experiencing mesothelioma will be markedly reduced

and probably abolished.
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