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Dear DL. Poweli:‘

Thank you very much for the matevial which you bréaght
te me, Before commenting generally on it I will respond to your
specific guestions. .

You have asked me to cite the tage reports or epid-
emiologic studies which indicate that the emeryency limit of
§ fibers/ce {TWA) should be lowered, and if so. to what number.
Althoygh there are nufercus case repodrts in the literarore, ¥
don’t believer that any 0f these provide valid information on which
to alier or base a TLV. There are nd lung or pleura abnormalities
peculiar o and thergfore wolely related to asbestos. Facn of
the abnoxrfalities that we associate with asbestots on an epidemiologic
basis cur with some freguengy in persons never known t0 have
been posed %o aebestos in any way. Although the discovery of
isolayed examples of pulmonary fibrosis., lung cancer or meso-
theljoma in persons whe have also experienced an asbestos exposure,
usuadly slight, nay suggest g . need for epidemiologic situdy it
gdoes not establish that a ca 1 relationship exists between the
pathology observed and the exposure to asbestos, and in no way
establishes & TLV. 3In fact, the occasional case of lung cancer
ox. mesothelions observed in-a person whe has had a very slight and
almost ¢asual exposure to asbestos is far more likely to represent
a caincidence, since these cpportunities for slight or casval
exposure to asbestos are virtually universal in our society, and
since these varigus pathological processes occur for cther reasons
or in vwhat might e termad the general and non~asbestos exposed
popuwlation, The “numbex™ which characterizes a TLV indicates the
ievel of the agent below which an excess of a particular biological
manifestation will not ooour even though a person be exposed for a
working lifetime, Zpidemiologic studies relating "measurement of
exposure” to the level at which the excess of disease ocours are
aguential in astablishing a TLV. 7This xind of information ohviously
does not exist in isclated case reports. '
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The only published epidemiologic study known to me
which suggests a lower TV for asbestos than the recently set
“emergency limit" is the cne upen which the British TLV ip based.
L was a study of only 290 men currently employed in 1366 in a
single textile mill, and who had worked ten or more yYears after
baing employed subsequent to 1533. In this study no dust counts ‘
were available until after 1951, and no counts in medern terms
were available until after 1960. Large amounts of crocidolite
as well as some chrysotile were used in this mill. Rales and
xwray changes were used as the evidence of asbestosis. The study
is based upon scant numbers of workers and less than adeguate
knowiedge of exposure since only the last six years of exposure
in the mil) were measured in modern terms. ‘This mil) was known
t¢ have been quite dusty, especially bhetween 1930 and 1950. In
my opinion, while this study has value it gives only a £irsgt
approximation to a TLV and even the authors make no pretense that
it ip exact. The liberal “regulations” governing the operation of
the 7LV based on this study is eloguent evidence of the uncertainty
associated with it. These regulations appear te me to state
2 fipers/ec as 4 goal more than o indicate a strict TLV. I know
of some ongeing and as yet incomplete evidence which indicates a
TLV of 10 fibers/ce is probably teo high and that some number
near 5/cc over a forty year pericd would likely be adequate to
prevent an excess of bronchogenic cancer and meaningful asbhestosis.,
ALl things considered, there seems %0 be reason to prevent per-
sistent exposure of unprotected workers in asbestos environments
to k TWA's above 5/¢c, but not reguire a lower TLV by law, It
i8 clear that anyone who complies with a 5/¢¢ TLV must actually
cperade at a3 TWA which in all circumstances would be substantially
iess than §/¢¢. Such a level would constitute a large reduction
in dustiness in comparison to conditions undey which workers were
employed over the past forty years when environments twenty to |
fifty times that high in fiber concentration must have been fairly
commpn. Contentrations of fiber four to six times higher than
SUCh & TWA exist even now undey some gircumstances. "o

There is no simple Ox certvaln snsvwer ¢ your .guasrion
abouy Teasipility in terms of time reguired for achisving a 2 or
a & fibers per cc¢ TWA. I weuld be inclined to put mining and
milling, asbestos rextile and asbestog cement products in a guite
different category from that of eithar industrial oy marine insulation
application. Insulation application is a far more intermittant
type of asbestos exposure than is asbestos production or the manu-
facture of asbestos c¢ontaining products. There is a less need for
fixed dust control apparatus in insulation application. From whas
T know of insulation application, and I must indicate that I have
‘less experience with this than with the other kinds of exposures,
7 should think that it would reqguire less time for them to achieve
the kinds of control to reach either 5 oxr 2 fiberg than would he
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the case in other kinds of asbestos exposure. ' I gay this because
there would be little or no relocation or rebuilding of machinery
and for the most part it would be a matier of getting the proper
kind of equipment and then teaching and motivating the workers to
use it. OFf great importance with respect to the future of insulation
appiication is the fact that the amount of agbestos being incor=
porated into the materials used is progressively being decreased.
Realistis estimates made by those who should know, would indicate
that, with some rather minor exceptions, there would be no asbestos
¢contained in the materials being used for insulation after approx-
imately the next five years. I believe that achievement of a

time weighted average of either 5 or 2 fibers per cc¢ could be
accomplisped in the insulasion industry within the time required

t¢ purchase the necessary kind of equipment and the teaching of

the workers as to how to use it. I would think that two years
would be & reasonable estimate for this.

The problem is far more difficult in those situvations
where aspestos is Peing produced, or is being used in the manu~
facture ©f the material. The problem here is one of substantial
effort to be expended in discovering how to design equipment to
coperate within these TWA‘s, plus the time reguired to build the
necassary eguipment, and in some places 0 completely relocate the
entire manufacturing system in order o accomplish the desired THA.
1 know of one textile mill that has been redesigning, rebuilding
and relocating machinery over the past four years in an effort
consistently to reach 6 fibers/cc TWA. They have accomplished
this goal by the methods indicated, but have also heen forced to
abandon some processes and products with the result that the work
force has dropped from aroumnd 250 at the outset 2o less than 75
now. A considerable reduction of the ambient fiber concentration
has been achieved by attaching various ventilation devices o
existing equipment, by introducing wet or dampening processes, .
py abandoning eptirely some processes, and by upgrading fiber to
remove its Gustiness before it is used, and by trying tO Operate
with lower intensities 0f enefgy application, This last factor
is guite important and oftentimes has gone in the oppesite direction.
My own experience with those who have bheen trying hard in the last
few years to rsduce the fiber concventration in the ambient air of
the worker, suggests o me that 5 £ibers per ¢¢ might be reached
by attaching bettey exhaust equipment, by dampening processes
and redesign of, but still utilizing, essentially the same manu-
facturing equiprment. The designing and installation &Ff this
kind of alteration could probably be accomplished under most ¢ire
cumstances within two years. To reach a 2 fiber per ¢ level would
escalate the effors invelived in an expeonential manner, and in moest
instances would actually reguire considerable if not votal rebuilding
of machinery, relocating the machinery, and essentially building
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new plants. The outside walls of the factory might not be changed,
but the inney donstruction would have t£o undergo extengive altepe=
ations. In pome ¢circumstances, the engineering raquired o do.
‘this doesn’'t even exist at the present time and would have to be
developed in an experimental manner. There are, of CoOurse., some
operations of a manufacturing variety that could be brought into
the 2 fiber level rather qguickly because knowhow for this alresdy
exists, but even under these circumstances there would have to

be a considerable amount of rebuilding and relocating of eguipment
if pld and new operating plants are to utilized., The time regquired
for this, I think, would be substantially more than two vears, and
I base this on what I have been observing in a company that has
been trying to achieve this kind of reduction for ¢he pagt several

"All of this, from a time point of view, would be
dependent alseo on the availability of exhaust systems and the come-
petition for this kind of equippent is very great at the present
time. To reach 5 fikers per c¢ would, in my judgement, be more
iikely achievable without ¢great alteration of bagic equipment than
would be the case if 2 fibers per ce is desired. I would hold out
some hope of being ahle to achieve S fibers within two years, but
for 2 fibers T think one is$ talkinyg about scmething on the order of
three, four, or even five years. In saying this I am fully awara
that there are operations now in the industxy where the fiberx
gount 4% balew 2, but I believe that where this does exist the
plant or the eguipment is newer and those involved have been working
on it for a long time, or the process by the very nature is not
one of the mpore dusty varieties.

Feasibility depends, of course, first on engineering
aspects, but of equal importance in the real worlid is the economic
aspect. I don’'t kxnow how much more it might ¢ost ¢0 get down +o
¢ fibers than to get to 5. I would think that it would be nore
expensive te the degree that eguipment would have to be moved or
marxedly altered. I don't believe that I am competent to judga

~the fipancial impact ©f achieving a TLV of 2 versus one of 5.

. Ags is true of the other guestions, I don't believe’
we have the information necessary 40 answer your query about whether
or not there should be lower limits for crocidelite and amesite.
The only information suggesting that amosite is yrelated to an
excess of bronchogenic cancer and mescothelioma is that recently
given orally by SeliXeoif at the Bucharest meeting. While it may
uitimately be shown te be correct, it would b2 well to wait until
the study is finished and its validity can be assessed before acting
upon it. From what was presented orally one ¢ould ¢onclude that
an excess of both bronchogenic cancer and mesothelioma did occur
in that particular factory utilizing amositeas its only form of
asbestos, but there was nothing in the study 4o indicate that amosite
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per se, was more llxely to do this than was chrysotile. From what
was said it would appear that the exposures were unusally heavy.
On the other hand, there is some evidence of an epidemiclogic
nature, which rather strongly suggests that crocidolite may be
related t¢ a greateyx excess of mesothelioma than is true of other .
forms of asbestos. The predominant way in which crocidolite is
uged in this couwntyy is as & portion of the total asbestos (chry~
sotile pilus crogidoiite) mix. Under most circumstances it makes
up about one~fourth of the total agbestos mix, £ a TW of 5

is chosen, then Ccrocidolite under most circumstances -would be
approximately 1 fiber per c¢e¢, and if the TLV ig 2 it would be the
order of Gne~nall fiber per ¢e¢. One might make a choice between
thege two and insert intod the TLV that when crocidolite is used it
should not exceed one~half or one fiber per ce, depending on what
‘¢hoice is made. I would delay doing anything about amosite until
more infermation is available t¢ indicate that it is in fact, nore
hazardous than chrysotile,

+ am not ag &l3 sure that I know what you mean in
asking me for "the next two significant limits lower than 5 fibers
per ¢c¢ {TWA}". In part an answer to thit would be related to the
reliability of counting technigues. I don't believe we know the
reliability of counting technigues at low levels with a high decree
ecf certainty, but we do Xnow that it would ake much more effort
in terms of time to zount at the range of 2 fibers per c¢ than it
vwould at & fibexs per co. This may be ©f some significance. Tt
may also be that the distribution of fibers on the millipore filter
. would cause more erxrror at 2 fibers per ¢¢ than at %. Thege are
technical matters that may have to be expicored further in your
considerations. If one ¢an, in fact, count with a reliability such
that the stangdara deviation o0 the estimatre is at or below .2
fibers, then one could think in terms of significant numbers as
being any unit, such ag one, twe, thrge, four or five., Wirn a
iarger standard deviation one ¢an get inte difficulsies and might
have to go to units such as one, three and.five. There is. of
gourse, ancther way in which the matter of significant numbers can
be sensidered. It is guite apparent that knowledge, with respect
s the biologicali effeces of asbestos, especially in human deings,
is fragmentary and lacking that degree of completensss upost which
one wotutld like to base rpeliable TLV nunbers. As T indicated earliex,
7 believe there is evidence to rather strongly suggest a level of
10 fibers per cc over a working life of a man is too high to
protect him against excess of bronchogenic cancer. Moreover,
there may be some differences posed by not only the numder of fikers,
but the geometry of the fibers. 7 In this sitvation it is obvious
“'that setting a VLV is to a large degree a mattey of opinion, even
though it may be a rather informed opinion. In thase circumstances
vhere exposure data paving at least a semblence of yeliability exists,
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it is clear thdt a _rather larde portion of the working populatvion
exposed £fOor many years have developed little or no overt evidences
of a biological response, This indicates thar some individuals
tolerate rather large intensities ©f exposure for long pericds of
time, It is our obligation, however, to protect those with less
télerance either in the specific meaning of that word, ¢r because
they cleanse their lungs less well. One might set as & goal the
abiliity to utilize asbestos with Zers exposure to the fibers, even
though this s, in a modern sense, rather unrealistic. One must
chooge, therefore, in the real world a value somewhere between,
let us say., 10 fibery per cg and zerga. Even when the exposures
were as much as 25 fibers or more per ¢c, there was a substantial
portion of the population that did not develop overt evidences of
biolegical zeastions., Ac A0 fibers per cc some, although probably
relatively few, did develop overt biological reactions ang if one
woulid go to 35, it would he reasonable to expect what even feawer
and perhaps none, would develop overt evidences of asbhestos rew
lated disease. This.level is already much lower than the levels
+© which people have been expesed in the past, It is propably thas
a TV of 4, 3, 2, or } would lead to an accumulation of a smaller
amount of asbestos fiber in the lungs of persons working for yaars
in contact with this material than would a TLV of 5. Whether a
reduction below 5 would be biologically important is in my judge~
ment, anknown. Those having the responsibility of setting a TLV
are in a difficult position. There are some studies underway at
the present time vhich very likely will, in the next few vears, afford
more information on which 6 base a ¢hange of the TLV from 5 to
either a lower or perhaps even a higher level.

You have asked whether or not a lower limit i3 needed
to protest against mesothelioma than against £ibrosis, and I must
say that I don't think there is any useful evidence bearing on this.
it appears to be rather clear that you mugt have a lower limiv to
protect against eithey fibrosis or mesorhelioma than against

“bronehogenic ¢ancer. Megotheliomas are reported in individuals who .
30 not show svidentes ©f Fibrosis clinically, and whe have minimal
evidences histolodically. On the other hand, the bhulk of the
mesotheliomas appear L0 ¢occur in those people who also have overt
gvidente of pulmonary £ibrosis. 1 have never seen & breakdown of
the data to indicate the nature of the exposure in theose individuals
whe have mesothelioma and minimal pulnonary £ibrosis. Likewise, I
nave never seen any information to indicate the degree to which
evidences of fibrosis were sought for in persons with mesothelioma.
When one intrpbuces long, thin ashbestos fibers intd the lungs of

an experimental animal by intratracheal injection, one <¢an always
gée a slight tisgsue reaction in the inmediate neighborivod of
aggregates that contain even just a few fibers., These tiny lepions
would not appear on the x~ray and they might be misgsed by cursory
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histelogic examipation at autopsy. In most populations with a
variablie exposule to asbestos fiber far and away the majority of
those who develop Overt evidences of pulmonary fibrosis never
develop mesothelioma. In fact, the lack of a relationship between
the degree of fibrosis ---~ which can be thought of as a measure
of asbestos fiber retention ~-« and the frequency of pecurrence
‘of mesothelioma is one of the strongest peices of evidencea to
suggest that asbestos per se has littlie or nothing to do with the
develiopment ¢f mesothelicona,. One can, of course, postolate that
the size and shape of asbestos fiber which causes pulmonary
fibrosis may be very different from that which causes mesothelioma,
but I think one might egually well say that there is some other
factor associated with asbestos exposure which is the true dew
terminant of whether or not mesothelioma occurs. I don't have

any information at this time Lo answer the numerous questions with
respect to the inconsistency between asbestos exposure and mesw
othelioma., There is, in fact, no evidence whatsoever to

indicate that asbestos per sg is a carcinogen in the sense of
being an initiator. In my opinion there is no evidence which
will tell us what the TLV should bhe in order to protect against
mesotheliioma.

There may be times when a daily average exposure would
be preferred to 4 time weighted average, but I knaw of no inform-
ation in the literature that would relate these two kinds of
measurement. It seems to me that if the c¢ollecting period em-
braces all of the normal operations of the worker, a time weighted
average is indicative of the eight hour exposure. It may be
that sampling soon after the start up of an operation might be
different from sampling towards the end of the work period due
to the "build upY factor. If this situvaticon is suspected to be
Present, then ong might sample at the beginning and acain at the’
end of the work periocd, but this would not require an eight hour
gampling period.

The question of just what constitutes a lifs work
-gpan -for an Amerivan employee is relevant in establishing a TLV
or standard. That work span, of course, would be the one that is
anticipated for the youny man going into industry at the present
time. Although I don't know Of any particular study of this
matter., I believe that inguiry would show Most young persons
entering industrial life are now ¢lose to twanty~five vears of
age. It may be that in the near furure they will be 'z little
bit younger. The trend sSuggests that revirement will oggur at an
earlier age in the future and perhaps at the age of approximately
sixty instead of sixty~five, On the basig of this approach, I
would think that the anticipated woxk cyele would be iess than
forty vears and might realistically be put somewhere between tHrty
and thirty~five. If one then removes some time for those periods
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of laycoffs for one reason or another, I think that thirty-five
years would be a realistic upper limit and perhaps the ACGIH

limit of thirty vears for a period of exposure is acceptable.

I would think that thirty«five years would be entirely appropriate
and include a factor of safety in calculating total work exposures.

The waaring of respirators and protective clothing
does have a usefvl role,but in my judgement -would be permittegd,
except for bhrief pericds, only when the regulating agency knows
tihe ppecific conditions under which these mechanisms are to be
used. An operation which nermally complies with the standard, and
which gets out of contrel should be shut down until the needed
repairs ©r alterations are made. The wearing of masks during the
start up afteXr repairs and until it has been shown that the opera-
tion is within the limits of the standard might be peymitted
without a variance. Other circumstances, however, where masks,
etc. are to be used, should be known t0 the regulating agency, and
the agency in turn should exercise judgement and moderation in
permisting the variance so as not €0 penalize either the worker
or the industry. Special attention might be given to maintenance
workers. These individuals oftentimes have an unusuyal sxposure
tc whatever may be present because they work during times of ab~
nermal Opeération and in cirtumstances under which TLV standards
are often not thought appliicable. There is considerableevidente
that maintenance operators without regardé to whether asbestos is
in the picture or not, tend to have higher exposures than the
ragulay operators of any piece of machinery. Consideration might
be given to reguiring a gpecial set of recommendations with
respect to protection ¢f maintenance workers. '

The guestion of whan to require the use of a re-
spirator if a cdelayed standard is adopted at the level of 2 fibers
per co, is relevant., I would think it appropriate to reguire

-~respivaturs whenever the fiber count is known to be over 1{ per
ct, but I woulié not think it necessary o wear them S0 long as the
time weiyghted average was 5 orunder. ’

_ I would now like to pass oOn to comments on the
criteria document and begin with Section III. Failure on my part
to comment in complete detail should not be interprated as meaning
that I am in complete agregament with all of the statements Or
interpretations made. I think I could be of most help by indicating
some ¢f the places where misinterpretations or conclusicons that
are perhaps not gquite warranted might be drawn from some of the
things &tated or, in some instances, omitted entirely from the
document .
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. Item C in the last paragraph on page 8 of Section III
seems rathex confusing 0 Mme. The parenthetic expression might

be interpreted %0 indicate that chrysotile is the chief and almost
sole type of asbestos utilized in those circumstances where an
excess of bronchoyenic cancer has been reported, ¥ doubt if the
writer means to imply this since in the British textile factories
and shipyards c¢rocidolite made up a large part, and in many cirw
cunstances the bulk of the type of asbestos to which the workers
were exposed. Producers of anthophylite have also reported an
excess of bronchogenic canceyr, It seems guite glear that alil

four of the major varieties of asbestos have been implicated, or at
least no one of them can be gepsrated cut as bheing free of an .
asgociation with an excess of hronchogenic cancer.

Cn page 9 of Section ITI, the middle paragraph
suggests that a dose response reliationship with respect to bronchow
geni¢ cancer is poorly defined. Perhaps the intent was to indicate
that the level of exposure below which bronchogenic cancer excess
would not occur has not been agreed upon dy all. Actually, the
data that has been presented by Newhouse, by Knox and his associates,
and by McbDonald cannot be interpreted in any other way than to
indicate a dose relationship., All of them have ghown that an
excess of bronchogenic canceyr oeeurs only in those most heavily
exposed, and McDonald has actually shown what the cut~0ff point is
in taerms of millions of particles per cubic foot years., T am in
agreement that the evidence for a dose response relationship for
mescthelioma is somewhat tenuous at this time, although Newhouse's
data strongly suggests there is one. Insefar as I know, although
there is some suggestion of an invrease of gastro~intestinal
cancer in some populations exposed tO asbestos, it is totally
lacking in othexs and thexe hag been ho geheral acceptance of the
conception that this form of tumor is clearly related €O asbestos.
Under these circumstances, it . is.-oniy-natural that & dose welation-
ship would be lacking. None of what I have just been referring
te seems to come through as clearly as I would have thought it
might in the writing on pages 8 and 3 of Section III.

_ On page 12 of Section ITI, I find myself in disagree-~
ment with the last sentence of the very first paragraph. 8Since
Knox has not shown an gecurrence of excess bronchogenic cancer in
those exposed to average fiber concentrations of 4 to 6, I fail
to see any reason whatsocever for a statement to the effact that
his worxk suggests that levels below this may be necessary in oxder

"to aliminate the risk of bronchial carcinoma. I wonder if the

writer has some such evidence.
It seems 0 me that that portion of the document

devoted to the informatvion with respect t¢ brenchogenic cancer and
mesothelioma suffer some because of the omission of MeDonald's study
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and also a failure to indicate that a surprisingly high proportion
Of mesotheiiomas in the series that had been reported by Gilson,
Wagner and others, have had no relationship to asbestos exposure
@ven though therough efforts were made to disciose such a re-
dationship. When one takes this in conjunction with the recent
report from Nigeria of a series of cases of mesothelioma, none of
which had any disclozeable evidence of ashestos exposure, one

has t0 have some reservation as to whether ©Or not asbestos per se
is indead the cause of mesothelioma. Perhaps there is some
cirgumstance ¢oO-existing with asbestos exposure that leads to it.
I would have thought that a better balance would have been
achieved in this document if this kind of evidence had been pre-
sented instead of being omitted.

On page 13 of Section III, the expression of exposures
by Gardner, and by Vorwald, and by Gross, in terms of fiber per ¢z
needs some clarification. T Rnow that neithey Gardner nor Vorwald
made any fiber COUnLs in terms of modern methods, and I don't
believe that Gross did either. Since a great deai of this document
has to do with fibers per c¢c, the inference is that the writers
are talking about these animal exposures ih terms of human exposure,
and I wonder if that is the intent. If so, I think they should
indicate how they arrived at figures such as 1,400 and 5,000 fibers
per ¢¢ with reference t¢o Gardner and to Vorward's work.

On page 14 of Section IIX, I would agree that one
cannot extrapolate from animal experiments to estimates of work
place air standards for asbestos, or for anything else for that
matter. I don't believe, however, that the first point of the
sentence of the second paragraph is entirely c¢ongistent with the
facts. Ingofar as I have evidence, I don't know of anyone who
hasg shown an exXcess of pleural thickening, pleuwrail plaques, or
pleural or peritoneal mesothelioma in inhalation experiments with
animals. I consider this to be guite an . .importans face, .and I-am
a little surprised that it is not referred to.

in the last paragraph on page 14 ¢©f Section III, I
am yather surprised to find that whereas some ¢f the work from
wagner and his group is referred to in terms of relative disease
producing potency wf various formsand types of asbestos, there is
a lack of any reference to the important finding of Wagner and
Timbrell that Chrysotile by the inhalation route was far less
fibrogenic than was crodicolite in experimental animals. In fact,
it was this observation that lead to the theory that siraight
thin fibers of crocidolite penetrate further tihan thicker fibers
or than curly fibers, and hence mesothelioma might ogour in
humans with greater fredquency with this kind of erpecidolite than
with thicker crocidolite of the Transval. I consider this to be
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a very important omission.

The rather extensive comments about fiber length
and whether or not "motes™ can cause f£ibrosis in experimental
animals fails to point gut a most important observation. In all
of the experiments that I am familiar with, the dust clouds to
which the animals ware exposed, or with which they were injected
intratracheally, «ontained lonyg fibers along with the other sized
materials. Even though there was a relatively low percent of
long fibers in scme of the clouds, the concentration of the clouds
was 50 great that the number of long fibers to which the animails
were exposed was substantial. None of the experiments quoted
would have any valid beaving on the question of whether or not’.
"motes” are capable of producing fibrosis. Those who have taken
the trouble tO exXpose animals to materials in which there are no
iong fibers {greater than S migrohs in length) have seen no conw
sequent pulmonary fibrosis. Work in my own laboratory at this
time, with carefully prepared materials with respect to fiber
size appears to be confirming this obgervation. T¢ the degree
that one can with validity extrapolate from animal %o human
experience, I would not anticipate fibers less than 5 microns
long or "motes® to produce fibrosis in the lung.

Oon page 17, Section IXI, the paragraph referring to
bundle size and bioclogic response ¢onfuges me. 1 wonder whose
work is dbeing quoted.

1 believe that I have been misquoted on page 19
of Section 11! where it is indicated that ¥ have written that there
was no augmented frequency of bronchogenice cancer in mining and
milling. In that general survey artidle I gquoted gothers hut
indicated that moxe adeguate gtudies were under way and the guestion
was stiil unresclved.

On the same page I find myself at loss o know the
relevance of the last paragraph, and in addition, would like to
know whether these were Canadian mines and mills or U.S., or just
‘where they were from. 1 must say that I am surprised by the low
ievels of fibers because such levels have certainly not been my
experience,

The comments in reference to McDonald's preasentcacion
at the tope of page 20 of Section IXI, again are a misquoting. At
the place where McDonald states that "even heavy exposure to
asbestos in mining and milling carxies only a modest risk of con~’
tracting lung cancer”, he is referring to the combined studies in
Russia, Italy and in Canada, and not just 0 his own. Also, the
guotation is taken a little out of context because he shows in the
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body of his paper that at the heaviest (approximately 5% of the
total group under observation) there is more than a modest risk,
byt that in the exposure of the group just below the very heaviest
there is only a very modest risk and in the four other categories
beiow the top two there is no excess risk., I think the quotatioen,
or reference to the guotation ig a little out of context and
somewhat unpalanced as it is presented. One Important word is also
left out having to do with the risk of contracting malignant
mesothelioma, because his quote agtually reads "only modest risk
of contracting lung cancer and less still risk of contracting
malignant mesotheliioma®™. It is true that he reported five cases
of nesothelioma, but this is from the tota) population of §,000
empioyees and is surely a much lower risk than for bronchogenic:
¢ancar.

Towards. the middle of page 20, Section Il some
comnents by Selikoff on Mchonald's paper are made, and I presume
they have reference to MeDonald's first and fully published paper.
Since I have not seen Selikoff's letter, I don't know how correctliy
he is guoted, but some comments setting it in a more nearly correct
light seem ¢o me appropriate. Firgt ©f all), it was only in
Mcebonald's"heaviest"exposaed group that the figures in the tables
showed five times as much lung cancer as in the “lightest”
exposed group. Thisg iz gquite different f£rom the inferences of
heavily exposed and lightly exposed workers as quoted in the
doeument. Moreover, if the paper is quoted properly, it would
be noted that Mebonald finally coneludes that becsuse of some
repoOrting proviems, it is more likely that the most heavily ,
exposed group has only three times as much bronchogeni¢ cancer as
the lightest exposed. It is also very important +o note that it
was only in the heaviest exposed group that there was this large
excess and that in the lowest four categories, including some
that were heavily exposed in ordinary meaning ©f that term,ihere
was n¢o axcess oF bronchogenic ¢ancer. None ¢f this is reflected
in the comments in the document and I think that there ig a
rather unbalanced representation of the true state of affairs
and in fact the trug meaning of McbDonald's study, compared to the
insulation workers is toralily 1ost, It 15 aise of some interest
that Selikoff’s group shows on the average, that is lumping all
of hig insulation workers that he has reported together, a
frequency of bronchogenic cancer approximately seven times greater
than in the general or non exposed population. There is a misguote
in that the facts are that ¥edonald 4id compare his group to &
non exposed population, namely the general public of the neighboring
province. He found that the total number of excess bronchow
genic cancers in that group of heaviest exposed was +00 small to
be reflected in the comparison. I £ind that it is interesting
«hat Selikoff comments on the fast that McDonald's heavily exposed
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group did have five times ag much lung cancer and that his own
group had even more. This strongly suggests that if total exposure
has any meaning, Selikoff’'s group must be even more exposed than
the most heavily exposed of MePonald's. It is, of course, true
that exposure may not be the cause for the tremendous difference
between the insulation working population of Selikeff -and the
mining and mill workers of Mcbonald.

The next to the last paragraph on page 20 of
Section ITI does nOt meem to take intoh account the already published
information. If one simply uses the raw data fyrom McDonald's study
and from Selikoff’s study, it is clear that if the mine and mill
population had the same experience as the insulation workers, -
¥eoonaltd should have found 432 rather than 97 cases of lung cancer
and 132 rather than 3 cases of mescthelial tumors. It seems in-
escapable to he, and I must gay the same epinion seems to be
held by most others, that Mebeonald’s study cleaxly shows that
the experience in mining and milling of chrysotile in Canada
is vastly different than that in insulation workers in New York
City, or for that mattar in British textile workers, who, in-
¢identaily, were exposad largely to crocidolite.

The last paragraph at the bottom of page 20,
Section IXIT and carrying over to the top of page 21, does not seem
ciear o me. First of aill, there is evidence which will scon he
published in & paper now in press by MeDonald, that at 12 fibers
or its equivalent in millions of particles per cubic foot years,
there most assuredly is a degree of asbestosis and the term that
he assumes this i not very relevant. I certainly would agree
that the mechanisms for converting from millions of particles per
cubie foot years to fibers leaves much to be desired, but I think
it should be said that this is egually true for all of the other
references elgsewhere in the document where such an attempt is made.
Phe aswonpeion ~that the Tiber content is in the neighborhood of
10% is based on actual analysis of the fiber count in the dust
clouds, and is therefore not guite an assumpiion, but I am sure
McDonald would indicate, if he were asked, that the range of
variation is considerable and he has struck an average when he
used 10%. Nowhere in MeDonald's paper does he vrefer O using a
X fantor for purpeses of conversion, I am totally at loss to under~
stand what is meant by number 3 in that paragraph. In my judgement
the greatest value flowing from Mebonald's paper with respect to
carcinogenesis is that at levels below 200 million particles per
cubic foot years there is no evidence of excess bronchogenic
cancer, and in fact even at a level of 400, the evidence is very
slight, indeed. This simply goes to the fact that MebDonald's
data, as is true of others who have locked at ranges of exposure,
have found that bronchogenic cancer cccurs onliy in these more
heavily exposed. To my way of thinking this kind of evidance
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should be brpught out and stressed hecause it gives great hope
that asbestos can be used in a controlled fashion without a risk
of excess bronchogenic cancer. 7To fail to do this I think is a
mistake.

Information with raspect to the total exposure
required to produce the earliest evidences of asbestosis is badly
needed. In this regard the daper of Murphy et al, discussed on
page 21 of Section IXX, is of interest., This paper demonstrates
the difficulties of recognizing the presence or absence of asbestow-
sis in any given individual, since a rather surprising number of
their contreols gave evidencas of eagh of the manifescations that
have conventionally been used to establish the presence or absence
of ashestosis. For example, twenty percent of the controls were
categorized as having slight asbestosgis by x-ray. It is of inter-
est that they concliude none of their cases revealed any evidences
of aspbestosis din the group exposed to sixty or less million
particles per cubic foot years. In fact it required 75 to
produce some of such evidence. As suggested by the writer of
this document, there 15 some reason to guestion thae way in which
the data were averaged. If one digcards the unusually low
abberant)¢ount of 0.8 and utilizes the others, it can be calculated
that there are no abnhormalities in the way of asbestosis until
more than 85 million particles per cubic foot vears have been
achieved. Even at the two million particies per c¢ubic foot level
of the recent past standard for TWA, it would thus require almost
forty years to produce the earliest evidences of abnormality. If
one looks at the konimeter data yeported in this paper and nakes
suitable calculations from the percent of fibery observed, it
would appear that exposures of better than an average of 8 fibers
per c¢ represents the kind of exposure £o which these men have
been gubjected. I would not infer too strongly that any of these
. relationshipe -have great reliability, ~but sinceé we have so few
such data, I would have thought gsome of these points would be
brought out a little more strongly in the writing of this docu~
ment, To me, this paper suggests that something in excess of
¢ fibers per ¢ might be tolerated for thirty ¢o thirty~five
years without the production of asbhestosis.

The data referred to on page 22, Section I, ine
dicated as being Ixom an unpublighed paper by Williams et al, is
so out of line with what otcdurred in the majority of textile mills
throughout the country that I would like to see the ¢ryde data
bafore acceptinig the contention that from 1830 on in the one
plant the expdsures were below 5 million particles per cubic foot
and that in both of them they were for the most part below 2
miliion particles per cubic foot. I would agree fully with the
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authors that ashestos dust must be stringently contzoiled in the
working environment in order to prevent asbestosis, but it doesn't
take any of this sort of data to prove that. Before accepting
their contention that a level lower than 2 million particlies

per cupic fool is needed, I would like to see the crude information
ifp order to evaliuate the reliability of sush data in plants

going back that far. I look forward €0 seeing the published data
from these authors.

The Case reports referred to on page 23, Section IIIX,
andalisc thoese of Murphy on page 24 of this section, have little
relevance to the problem in hand, since most assuredly we have no
factual information about their teotal exposures. Moreover, an
isclated case ©f megothelioma can occur in almost anyone who may
or may not have had some exposure to asbestos. After all, a
rather substantial proportion of all the mesothelioma cases
reported thus far by various investigators have had no definable
exposure t0 asbestos whatsoever. The matter of exposures in
floor tile sanding is surely open O a ¢great deal of gquestion.

The low levels chzerved in the mock exposure, atter a few minutes
of sanding by Murphy and his co-workers,is surely not to be taken
gseripusly as a true indicator of the @xposure that those in-
dividuals may have experienced. I had the oceasion ¢o speak to
pr. Burgess who took part in these, and he was astonished at the
thought that anyone would take such a study as a sericus indicater
of the kind of expésure that the individual wmay have had. Their
only interest, actually, was to see whethey some fibers were re-
leased.

The environmental data discussed in Section IV
as indicated, represents guite recent measurements at a time
when many procedures to lessen. the exposure had already heen
put into effect. In spite of this, it is of interest t© see the

» tyemendoue potential for high peak exposures in all operations,

and especially in the insulation industry. The possibility that
peAk exposures may be just &8, or even more important than the
lower level, more continuous expeosures nust be seriously considered
and should be stressed. There is no infermation to bear on this
at the present time. JInsulation work is an itinsrant kingd of work,
and the pecple who ply this trade can alseo become involved in
moonlighting”. I have had the occasion to take the occupational
history ¢f & nambex of insulation workers and have learned that
some have been involved to & far greater extent than is generally
inferred in the process of tearing out of old insulation. Most of
this is not On board ship, although some is done in that kind of
work. The fiber counts of insulation workers in Finland and in
England run congiderably higher than those reported in this
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section, and I would have thought it worthwhile to report thosge
since they foxm a part of the total picture. fThe finding of
higher counts in textile and ingulation manufacture is an antiw
cipated and in fact, I ar surprised that many of the counts
were not higher than actually indicated.

1 have some doubtp about the statement at the
bottom of page 4§, Section XIV, 7The fact that many of the counts
in this very scant field study are low c¢ould mean that extensive
- ¢ontrels are already in force rather than that it should be easy
to do even better. T would agree, howevar, that these measure=
ments suggest styOngly that the engineering procedure is feasible,
although perhaps it would not be economically so. I would agree
also that because of the marked intermittency of exposure it
ghould he pessible to control the insulation worker time weighted
exposure relatively easily, but that textile and insuvlation
manufacture might be more difficult. I would also agrese that
warehousing and mixing constitute about the only problem in some
types of manufacturing such as asbestos cement products,

The"editorial® by Gee, referred to on page B of
Section V, does not seem tO me to have any scientific or practical
bearing on the matter in hand. Nothing specific is said other
.than that there should be a change. OCne tan ask what is meant
by "reasonable probability”™ ~ surely this is a highly personal
opinion and does little other than to confuse the problem.

. in comparing the Rritish standards to the furrent
emergency standard, as done on page % and 11 of Section V, a
further factor Bhould be recognized. A fixed, or stationary
sampling device was used in deriving the data upon which the
British standard is set. The “"personal sampler" upon which the
USA standard is set averages approximately 20% higher for any
-ggivesn operation. -For this reason”'the "British trend was to underw
estimate ¢he condition and they thersfore arrived at a lower
standard than would have been the case had a personal sampler
been used., Because of this, T would estimate that the British
standard is more nearly 120 fiber yvears in terms of the USA
eguivalent. On the basis of thirty years esposure and urilizing
the factor just referred to, a 4 fiber per c¢¢ standard is more
nearly the eguivalent of the current British standard derived on
the basis of a fifty year anticipated exposure.

. I do not consider myself competent in the theoretical
aspects of carcinogenesis, but I would think the comments on
page 12 and 13 of Section V, should be buttressed by evidence that
asbestos is an "initiator”. Some competent persons, for example
Webster and Churg, have expressed a doubt that asbestos per se
is & carcinogen in bronchogenic cancey, and Wehster, among others.
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feels rather strofigly that it is not the carcinogen in mesdthelw
ioma. I would think that for purpeses of balance such views
should be expressed and some evidence given supporting the con-
cept of asbestos as an initiator.

Is it pessible that the last parayraph on page 13
of Section V might sugdest ta gome that without any further
evidence an additional reduction to 1,0.5 or less, might be
anticipated in the near future?

The second paragraph on page ¢ of Section VI, says
that the "current standard” (established bec. 7, 1871} has not
provided complete protaction —~-therefore, we need a new one. I+
would agree that there is some ratrospective evidence that the
oid one of 12 fibers per ¢c is too high., what is the evidence
that the current standard of 5 fibers per ¢c “has not provided
complete protection”™?

In the third paragraph of page 4, Section VI, what
is meant by “"data that had just become availablg™ and “present
state of the art"? To my mind, this is far too indefinite and
non-specific to use in so important a decument. If thie kind of
recent evidence is available, it surely deserves a few lines of
description.

in line & of the third paragraph on page 4, Section
VI, it ig pointed ocut that "it is necessary to make recommendation
based on available studies and data”. Items 1, 2, 3 and 4 which:
immediatery follow that paragraph state clearly to me that no
adequate or valid studies or data are available. One has a right
to wonder why the above guoted phrase is used in view of the sub-
SOGUENYT BLRLENRNTS. '

From what is presented in this document I get the
strong impression if not actwal convigtion, thar the decision to
go to 2 fibers per cc is essentially an opinion and rather arbit-
rary in nature. If this is, indeed, the sitsation, why not frankly
gay so? I would rhink this kind of frankness better than trying
to buttress the choice of 2 fibers per ©c by stretching scant
data and by non s¢ientific extrapelations. I get the added
impression that gince the British set the standard at 2 fiders
per c¢u, we should too, Perhaps we should, but if we envisage a
thirty year rather than a fifty year life work cycie and use
personal samplers for monitoring, we would be setting our kind
of 2 fibers per c¢ lower than that of the British by almost 100%.
An added remark is made in t¢he document 0 the effect that
achieving these levels is possible from the standpeint ¢of engineering
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techniques. I don't doubt that for & moment, but I am not at
all certain that it is possible to reach these levels in a
manney that is feasible economically.

What are the “considerations™ that indicate the
neei for a safety factor as stated in the last paragraph of page
5, Section VI? If the TWA must be lowered by two and one-haif
times as a "safety factor" -« why is the “peak® kept the same as
it was before? Is there evidence that the peak exposure is so
much less hazardous than the THA?

- The requirements with respect o medical surveil~
iance set forth on page 3 of Section I, are undouptedly desirable.
It should be pointed out, however, that there hay been little
experience with this kind of requirement in circumstances whereg'
the reguirements might have to he met on such a broad sgsle ang
undex such varied circumstances. Poes this recommendation wean
that everyplace where asbestos fibers might be released intoc the
ambient air, no matter how intermittent or tyrivial, it will be
necessary to have evidence deveioped to show that the average
exposures are less than one fiber per ¢¢ and peaks below 5 fibers
per ¢e? T doubt if that 14 the intent and 1 wonder 5if some way
might be found to ¢larify this, There will also be a great deal
of difficulty in obtaining some of the desired ohservations on
sueh a broad scale, anag thig, oo, makes it desirable to limit
such obhservations to those populations where it is truly meaning-
ful.

T wondey also abhout the starement thag medical
surveillance is “required”. Perhaps "recommended"would be a better
term at the outset of such a program. It is difficuls to know
what to do with the information Once i€ is obtained. Who is te
be notified, who is to keep the records, how long .showld the

£iims. be Stored, what about~priviieged ifformation, et¢. Many of

these things will come up and perhaps should be given some atten-
tion before such a strong recommendastion is made.

I trust that it will be understoeod that I have

referred to those things which I think deserve further consideration

and that my reaction to this document is not totally negative.
Quite the contrary, there are many places where ¥ am in full
agreement with what is said, but to detail these would at least
dousble the length of this already too long reply 40 your letter.
The comments made and the guestions raised by me shouid be con-
strued as the kind of reflection a person of some knowiedge in the
field might have to this document. I do not have the responsibi-
lity of setting this standard -- though I am fully cognizant of the
great responsibility borne by those who will have to do so, and of
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the enormous difficuliies posed by having tc arrive at some
£irnal judgement. I have considered it my vole €0 help in.
making the optimum cheice and also in presenting that choice
in the most supportable manner possible.

It should be clear that I don’t believe a strong
case, on scientific grounds, has been made for the choice of 2
fibers per c¢c TWA, with a 10 fiber peak. Taking inteo consideration

the anticipated work 1life of the USA citizen and the methods of

monitoring the fiber concentration in the air, I believe & gtandard
of 4 or B fibers per cc would be more realistic., If stringently
enforced, theé actual exposure would be substantially less than
that since no process ¢an be carried out deliherately at a
predetermined. ie¢vel of fibers in the air. If a standard is set,
the eoperator must introduce a "gafety factor" in order to be
reaspnably certain of compliance. WThus, a standard of 2 becomes
an agtual operating standard if 1 + 0.5 and a standard of 5 becomes
mere nearly 3+i. I think this wouid prevent an excess of hronchow
geni¢ cancer and the devalopment of a meaningful degree of fiLYOGSiB.
In my opinion a standard relating reliably to mesothelioma cannot
be set at this time, and to say that it can would be misleading.

A standard of 4 or 5 fibersg per ¢c¢ TWA, would, if stringentiy
enforced, produce an environment far less dusty than that to which
workers have been expesed in the past, including those occupations
where mesothelioma has been reported in excess, and I woulgd
anticipate that this level also wowld prevent mesothelioma.

With best wishes, .

Sincerkly yours, CUS““““
_-wrsggl,-u.-n.

Head, Medical Researth
Division

GWR/ b~
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