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LPCB HERRING
CHICAGO, OCT. 15, 197
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' Thank you very much for the opportunity to appear in support of

. your regulations controlling the use and production of aébest0§ materi-~

als and spray 1ﬁ§u1ation;

For purposés of igentificétion, my'name is w1lliaﬁ 5; ﬁicholson.
I am AsSiéfahf ?fofessor of Community Medicine at the Moﬁnt.Sinai
School of Medipine of the Cit& University df New York, 'As 8 bhysicist,
I~havevgerved as éoo;dinator of several projécts undertakeq by the
Environmental Sciencés Laboratory of Mount Sinai to evalﬁéte the ef---
fects éf asﬁes%os éxposure. These inclgde %n industrial hygiene re-
search progr#ﬁ deéigped to identify and control asbeétbs hazards in
the insulgtion industfy, the development“of analytical tééhniques for
thé quaptitation‘of‘asbestﬁs in ambient air, apd a study of asbhestos
air pollution in New‘York Cixy‘and throughout the United States. Addi-
tionally, I am engaéed in several epidemiologicai studies of disease'as—
sociated with occupa%?on or environmeqt?l exposures tﬁ.varioug substances.
Two of:these studies invoive the gffecfé of asbestos on defiﬁed popula-
tions, | |

The jusfificatipn is strong for ;ontrolling the usé of asbestos on
‘basis of«thelhealth éffects produced by its use in the past}. The_eyidence
:that heavy o;cupatioﬁal exposuré to asbestos is associted with pulmonary
dﬁéease'qates froﬁ 1500 when massive fibrosis Waé found at pbst mortem

in the lungs of a man who was the last survivor of a group of 10 men who

worked since 1886‘in:the cardihg robm of an égbestos textile mill,

. . .
Cases of '‘asbestos-induced scarring of the lungs, asbestosis, were seen N

with increasing frequency in subsequent years as the use of asbestos in-

creased, However, a hint of additional disease risk from occupational

0
.

asbestos exposure was seen in 1935, Two cases of lung cancer were found

in individuals baving asbesfosis. This portent was grimly verified in
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1a§ér studies. In 1947, the Chief Inspector of Factories in Britain

found lung cancer in 13 per cént of deaths in which asbestosis was

’

present, ’ . i -
To bring us_up to date, 70 years after the_firsf knowledge of as-
bestos disease, and to-complete the picture of occupational risk from

exposure to asbestos, let me present some data obtainéd by Dr, Irving J.

Selikoff, Director of the Environmental Sciences Laboratory, Mount Sinai

School of-ﬁéaicine. He has followed since January 1, 1943 the 632

members ofpt£evNéw York and New Jersey Lgéals of the asbestOS-Workers
union, the ;pfe;pational Association of Heat and'Frost‘Insuiators and
‘ Asbestos Wofkefs. These.men apply the:insulgtion to high temperature

‘pipes and boilers in apartment, office building and individual plants.

Some ©f the matoriol they use contains a small emount of ashestos -~ 7
to 15 per cent, usually, Often it contains none. In comparison to the
factory exposures durlng early decades of thls century, their exposures

are relatively light,

Knowing fﬁeir ages in 1943 and usingAstandard tables, it was poss-

ible to calculate the expected mortality experience of these 632 workers.

v

This was ddhé.by Dr¥, E., Cuyler Hammond, Chief Epidemioclogist of the Ameri-
- ean Cancer Society, and the.fesults, along witﬂ'those actually seen,
are gi;xen in Table I foi- the yeaz;é 1943 th_ro(:'gh 1962..

From all qéuses,_ﬁOBvdeaths wére expécﬁed of those who had worked

20 years. In faét, there were 255. More than 50 men who died should \
not have died. Looking at the table;-we-cén see the causes of these

"exceés]death": 45-died of cancer of tho 1ung, trachea and pleura where

only six or soven wWero oxpoctod 12 diod oI usbcstosis although ncno
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should have died; .three times a&s many died of cancer of the G. I. tract

. as were expected. : ) !

Results ‘of continued observation of the group through June 30, 1971
are shown in Tables II and IIJ, They represent a-catastrophé. Over half
. l .
of the deaths were from some form of cancer or asbestosis. Nearly 40%

_could be termed "occupational" deaths,

; Iﬁ these latter data, special reference should be made to the high.

- death rate from mesothelioma, Twenty-seven cases of this, as yet, in-

" . . . . . .
"curable discase woro sccn, A diffuse cancey of the lining of tho chest

or abdomen, it is so rare that it has yet to be separately classified in
the International Classification of.Causes of Death, Iﬁs occurrence

in ﬁhe‘general ﬁopuiation may be so infrequent as to cause only one death

in 10,000, Here, if was the éause of death in one of every 16 individu-
als, Moreover, in other studies, its appearance‘in-increased_aﬁounté
has always been asséciated with asbestqs exposure, .
Two other aspects of the research-bf boctor Selikoff are important,
The first is the evidence of the long lapsed period between onset of;
asbestos exposure and the incidence of disease, Lung cancer usually
appears between 20 énd 40 years after first exposure to asbeétos; and
.mesofheliom; most often after a»35—year lapsed period,
The second aspect is the strong synergism found betweeﬁ asbestos
fexposure and cigarette smoking in the'incidgnce of lung cancer, By
pcrsonél interview in 1962, the smoking habiﬁs of 370 of the 632 men were
established. By folléwing the mortality exbérience of these 370 men, a-
- special risk of cigarette smoking wasg es%ablished. Ffom January 1, 1963
through February 1, 1971, in 283 men with a'history of cigaretté smoking,

40 lung cancers were observed. Thisg is nearly ten times the number ex-
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peéted in an equbglent‘cigarétte smok;ng popdlation. .In 87 non-smokers,
only.one 1uné cancer was seen, Thus, it is not asbestos alone, or
clgarette smokiﬁg alone, but fﬁe combinatioq of the twé that produced
these grim data. In fact, it is célculated tﬂat'asbeétos Qorkers who
smoke ruh more than 90 times the risk of dying of lung céncer than men

“who neither smoke cigaréttes’nor work with.asbestos.

.These data I»ﬁ;ve presenfed to you were from occupafional exposures
to asbestos. At most, 200,000 men and women in the United States have
such éxpoéureé. ﬁopefully, 70 years after Fhé-first svareness of asbestos:
disease, working_conditions will be improvéd to fﬁducé their risk of dis-
ease, But were this fhe only risk of asbestos exposﬁre; it would not
be germane to the fégulations under considefation here. Unfortunateli,
in recent years‘the.evidence~£as accumulated that the problem of as-
bestos disease has diséeminated from the occupational area into the
general environment;

Evidence is accumulating that mesﬁthelioma is rapidly increasing
among mcn who wqucd.in the vicinity of asbostos application. Recall.
that mesothelioma is virtually nonexistent in people who have had no
exposure to asbestos, In Holland, 22 cases were'found duriné a 6-year
period in‘workers of the de Shelde shipyard. These casés oqcurfed,
'héwevég, not in asbestOS workers, but in m;mbérs of other trades, welders;
Earﬁenteré, or painters, all'cf whom only woxnked in an area where gs—
bestosvinsulatioﬁ-was'applied-or femoved. Similar.datu have appeared
from Great Britain. Here, 80 cases of mesofhelioma were found in &
survey of the material in the pathology Aepgrtments of Sqottish hospitais

and medical schools from the years. 1950 through 1967.. An investigation

of the oécupntional background of these cases #evealed a strong ggsdcintion
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with shipbuilding.or mérine work., Here again; however} the cascs were
not often found in insulators but in other trades working near the
applicntioh or removal of asbéstos. A further disconcefting feature

of the Scottish data is the rapid rise in the rate of occurrence of

imesothelioma; 51 of the 80 cases were seen in the years 1964-67, ap-

proximately 30 yearg after the extensive shipbuilding undertaken during
World War II. ' |

fhe‘spectrﬁm of.diseaSe associated with asbesfos now extends even
to environméﬁtal exposures. In 1960, Wagner{ Sleggs and Marchand des-
cribed 47 casés of mesothelioma found during a fbur-yehr period in the
northern Capetprovince of South Africa, an area with extensive crocido-
1ite agbestos m¥nes: None were seen in the neighboring Transvaal Province
or in 10,000 autopsy cases of workers ﬁho had died ﬁith knoyn exposures
to silica.A O0f the 47 cases,.approximately half were found to have héd
either industrial o?_mining exposures to ashestos, Viftually'all of the
remaining cases were in individuals Qhé simply lived or worked in the
vicinity of the asbestos mines or mills,

Confirmation of the possibilit& of environmental Esbeétos—associated

disease "soon appeared. Newhouse and Thompson reviewed all mesothelioma

~cases at the London ﬂospital. They corroborated the close association

with asbestos, 31 ‘of the 76 cases having had dqcumented occupational

.exposure.“'Of the remainder, 11 had»lived, dgcades before, within one-half

mile of an asbestos factory. ‘A similar distribution of cases was found by
Licben and Pistawka in Pennsylvania, One 1ﬁsidious form of indirect M

ashestos exposure is that of families of asbestos workers. In the previ-

ously mentioned studies, 9 .of the London mesotheliomas were in family

members, as Were 3 of the 46 Pennsylvenis cases.
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Upfértunafely, thése data on the incidence of meéothelioma from
environmental or indifect occupationai exposﬁre to asbestos are severely
limited. The eéposures in question took place beginniﬁg 20, 30, 40 or
more years ago. No knowledge exist; of the aséociated asbestos dust->
exposure levels. Thus, we have no dose~response Jnformation on low-
level asbestos exposure., We only have knowledge of a potential risk of
cancer, at exposures much beloﬁ occupational ones, Obviéusly, additional
research and continued surveillance are highly desirable,

L;t'us now turn to specifié items in y?ur-regulations. Firstly; tLe
general requirements of Section 2 are excellent, barticularly'with regard
to responsibility ard education. WeAfind a great préblem to be the
ignorance of a poténtial hazard amoﬁg margiﬁél users of aébestos. Such
ignorance can easily result in lax procedureé. )

Secondly, the banging of asbestos in spray 'insulation is éntirely
appropriate. In New York Ciéy we have found this to be a major contribq;
tor to ambient air asbestos levels. For the past 10 &ears,,during which
spray fireproofing came to be extensively used, it was ﬁot uncommon to
see extensive snonalls of'ésbestos-bontaining material over widespreaq
areas of New York and other metropolitan centers; In some cases, the

.

fireproofing was even done with no attempt to enclose tﬁévsp?ay area by
tnrbnglins or othor means. o . | . ' _ .
To vorin that such firépfoofing'oporntions woro o significont
source o£ respirable asbestos fiber, air sampling: was conducted in lower
Manhattan about construction sit&;wheﬁaextensivé spraying of asbestos-
containing- fireproofing was taking placé; This work Qas_done by oﬁr
Laboratorj in conjunction with thq“Dephrtment.of Air Resources of New York

City. The results demonstrated that spray fireproofing can indeed con-
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tribute Signifi¢antIy to asbestos air pollﬁtibn. . ’
Up to % mile away, levels exceeding 0.1 microg}ams per cubic meter
weré observed: which exceeds_By 100 times backgrouna levels found in urban
areas distant from construction.éites. Whiie 0.1 microgfams may aﬁpear"
-to be a small amount, it could represent more than 10 million minute
fibers of asbestos, Moreover; the large clumps of asbestos-containing

material covering the sideﬁélk_serve as a continuing gpufce to.be dispersed
by passersby. .
_ As I mentioned earlier,Alacking a do§¢&response felationship, we
cannot state that environméntal exposure levels from this practice are
certain to produce disease. However; it is hard tb imagine féctory_
emissions? even 40Ayears ago, being more ‘excessive. Since the extensive
spraying of asbestos~containing fireproofiﬁg material hashoply exis@ed
in the construction-industry for thg last 10 years, disease Qause& b;
the expésﬁre resulting fr;ﬁ this ﬁractice‘is 10 or 20 years away., pr;
ever, continuing the uncontrolled spraying ﬁractices of the past decade
"in the face of the_mounting evidence of risk to all metropolitan residents
would be playing asbestoé'rouletfé with the lives of;millions of people.
This method of fire protection for high,?ise buildings presents an

additional, continuing risk to the occupants of those.buildings. Often,

r side of the fldor

'

the gbace between tho falso room celling and the unde
gbove, which has been sprﬁjed with asbostss,‘serves'us o rcturn»plénum

for the air ;upply_system. After filtration, inadequate to remer most as-
bestos fibers tﬁat may have eroded into the éir stream, this return air is
recirculated throughout the building, 'The magni tude §f this prﬁblem.has
yet to be defined., Until receqtlx;in New York City., we have no£ beép

\ .

allowed to snalyze the air in buildings that has been in direct contact

R
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with aébéstos-containing insulation,
Finally, this spray procedure leaves a iegacy of potentiai risk to
future generati;ns. The lifetime of modern office buiidings is short _
and fhe procedures for the safe future demoiition of buildings that could
contain more than 100 tons of asbestos as fireproinng have yet to be
devloped. ~Pe£haps these procedures will be found and pe?haps they will

be followed but we have no sdch assurance at this time.

Unfortunately, safe procedures developed for the spray application

I Lo ) . : :
. of asbestos-containing materials have not been followed either voluntarily
; v . N

or under control regulations by contractors. Because of £his'fa;1ure
and because alternative procedures or materials are'availaﬁle, éction
banniﬁg this use of asbestos is indeed approﬁriate.

Moreover, because of uncertain knowledge of thé ﬁealth‘effects 9f ex-
posure to mineral fibérs other than asbestios, it is entircl} aﬁpropriate
that strict control be exeréised over qther spraying of guch substitqté
materials, While some forms of "mineraIFWool"and other minéral fibers
have been in ure since the 1930s there are still no defihitive studies
on exposed populations that would, at this time, provide assurance that
respirable mineral fibers, other than asbestos,.are biologically inert in
humans. In the absence of such assurace, caution is wﬁrrépted and I
sqppo?t, in its entirety, Section 3 6f your regﬁlutions. ' ’

On the other items, in Seétion 4, you might wiéh to add a qualifying
4§tatement that when there is potential release of asbestos to the air,

a specizl enclosure shall be used, Mény asbesfos products used in.coﬁ—
structinn can be installed with no releéée of fiber, Agbestos-viﬁyl'floor

tile is one example, In fact, withAproper procedures, even .asbestos

cement can be applied with minimal release of fiber,
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:>by,similar means.

-~

.1 cannot emphasize too strongly the need for stringent controls

.. during demolition. Those listed here may not be adequate and close sur-

véillance Shoui?zbe ma;ntnined fo verify £he;r adequacj. For example, I
am‘not sure that any gsbestos should be transpdrted vi; chuées to trucks,
It is hafd to imaéine that the debris would be conletely wetted,

In reIerénce to Seétidh 5 A, 1 would iike to raise;some of the problems
assoc;%ed wiéh air ﬁonitoring which .may be severe. In ahb{ent air samples,
it is difficplt; andnoften-impossible, t§ identify asbesfos fibers by
opticél miéfo%copi alone. There are many b}refringent fibers with a simi-
iar appearaﬁcé, _Even tﬁe sampling of stacksrcontaining onlf ésbestos
has its ﬁfoblems; Suchvsampling does not evaluate any émissions from
Window?, room exhausts or uncontrolled sources. Moreover, the use of
optical micro;copivcan misestimate actual concentrafions, even assuming
accurate counting éf all fibefs longer than 5 microns. Often as many as
100 times ﬁore fibe;é shorter than 5 m;crons may be pfésent."If those
counted were a constant fraction of thé total present, this would be.no
problem. Howéyqr, spch is not the case. In different uses of chrysotile

we have found the ratio of the number of fibers longer than 5 microns to

the total number to vary from 1/250 to 1/20, . Since bag

" houses have a size dependent efficiency, the results obtained by optical

'hﬁalysis may be misleading and not comparable to.other samples analyzed

- [ T . }
Tﬁe only waj_to accurately asses environmental exposures is by
electron microscopy. Here, however, an anaiysis may cost $200 - $300

and be very time-consuming.v You may wish to consider procedural controls

with the requirement of no visible emissions of asbestos from any building

or site.. If the facility inspected questions the judgement of an Ilnspector

-ihey could pay for adeqhaté air -analysis by electron microscopy.
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1 éntlose in Téble 1v daka from our work.aﬁalyziné samples of ambient
: ai; from nearby 50 U, S, cities.' These data show that a background of
some asbestos fipef is found iﬁ all cities, but occasioﬁal pqaks appear,
From this-occasional occﬁnence and irom the fiﬁér size éistribution on high .
samples, it appearé that the gontribution of some épecific source is
important in these high ievels,

Fi;xally, one -comme'nt on tﬁe proposed ban of asbestos. in brake
linings after:}Q?S. fhe problem here is there is a deartb of informaﬁion;
We have soméidery preliminary ithfmation that asbestos air ievels near
sites of exténéivé braking may be 3 times higher fhan Backgroﬁnd. Since
wind condi?iods’are highly variable, much more analysis 6f_fhis question
is-required. Ali oﬁr data really show is that brakes are not as obvious
a problem as asbeétOS—cpntaining fireprboofing sprayAin New York City.
) PerhapsAyou'may-wish to quahiy 7 B by the words hUnless evidence of
",

snrdty ig demonstrated tho usc of asbostos....

In summary, your regulations in general ere oxcellent, your intent

is proper, and I am pleased to support you.
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Table I

i
Observed and Expected Numbexr of Deaths
Among 632 Asbestos VWorkers Exposed to .
Asbestos Dust 20 Years or Longer, Y943-1962 ... a
' . T ~ Years : ‘
. AN T e ‘Total,
- - .. 1943~ 1948~ " 1953- 1958~ 1943~
Cousc of Decath ST 1947 1952 1957 . 1962 1962
Total, -all caﬁscs...i........ EEE : » . "
Obscrved (asbestos workers) 28 54 85 '. 88 - 255 L
Expected - (US whito males).. . 39.7 50.8 56,6 - 54.4  203.5
L. .- . :
" Total cancer, all sites...... : St

Observed (asbestos workers) 13 T .26 39 95 .

Expected (US white males... . 8.7 . 8.1 13.0 " 9,7 - 36.5
Cancer of lung and pleura,... » o . - - S

Observed (asbestos workers) . 6 . 8 - 13 18 - 45

Expcctcd (Us white males).. : 0.8 1.4 2,0 2,4 6.6
Cancer of stomach, colon and - " L . B
{I‘OC'UHT\........-..-.......-- N . . ] ’ P -

Obscrved (asbestos workers) L 4 AT ST, A U SR 29

Lxpected (US white males).. 2.0 2.6 - .,2.6 2.3 9.4
Cancer of all other sites -com-

bined...;.....-.............

Observed (asbestos workers) - * 3 "5 6 7 - §

Expected (US white males).. °.2,9 4,2 .8.4 5.0 -20.5
ASbeS‘FOSiS'--.ooo-oocnuﬂ'ooo-- K Y .

Observed (asbestos workers) 0 1 a 7 . .12 7
Death rates as reported annually by the U,S. National Office of vital "~ )
Statistics., A i’ive year average is given here for cach period. oot ‘

Death rates inglude cancer of lung, bronchus, pleoura, mediastinum and
trachca, assigned to international list code No. 47b-f prior to 1949
and to I\o. 160-164 thereafter. ' AR _ _
. - :$ D . ‘
- ‘.._ . . » ) et
L. < o g .
1] B R
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’ Table 11 . |
‘ . i
’ Ehnoctcd and obscrvcd deaths anmong 370 asbcstos .
insulaulon workers, Jaa, 1, 1963 - Jhne 30, 1971, -
Mo .
B o= . IR Obsérved  Bxpocted ’
= ) o e ‘doaths death 5%
Po%al cancer (all sites) . ; 92 f.f_%:;s.l,. -
ancef‘of lung, pleura, trachea, bronchus : 47 . U4l
" Xung tancer .43 + -t
MR . PN . LI . ) : -..'..'. :
) " Pleural mesothelioma - . PR S S
- . _ Peritoneal mesothelioma . 19.' el
Cancer 0¢ stomacn, colon and rectum 12 3.0
Cancez a‘l other sites ' 14 . *7.6
“asbestosis - s . .oy o o.oa 200 o %
et i ’ STt ' T . Cld.
e A1l other causes T ) ' < B, 63.5 - -
: 'h'.' ’ .' N . ) ,.\ ) : -
Total deaths.® i 2163 .78.6 g
. ., .. ..
. " %Expzeted deaths are based upon age -specific rates for U.S.
e oo white malcs in 1967, Snoking habits are disre n'arded
+United :States data not available but flgure shouid be only - )
s slightly lcss tnan 4.5,
: v C PR
’dﬂlvcd Statos data not available %ut theso are raro causes . )
oz death 1n general ponulatlon. ’ A
“.‘é : ¢
. , . l‘\ ~
. . - . :‘..
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Table I1II

Mortality experience of 632 members of 1AHFIAW, locals 12 and 32
*  January 1, 1943 to June 30, 1971 ’ B -

Cause of Death 4 B Number  Per Cent i
Lung cancer : 85 20.0
Pleural mesothélioma .-~ . 7 - 1.6
Peritoneal mesothelioma - 20 l 4.8
Gastro-intestinal cancer | . .40 - 9.3
All other qanéers ‘ - 36 . 8.4
. Total cancer = 188 B ‘
Asbestosis ' SRR 32 - 7.7
. All other causes ' 205 48 .2
” ‘ ‘ 425 100.0
Table IV ‘ ;

Asbestos Alr Levels in United States Citieg

Analysis of 187 Quarterly Composite Samples

Asbestos Air Levels Number of Samples
(10~2 grams/m3) With Given Vaule
0.0-0.9 : - 61
1.0-4.9 i63
5.0-9.9 L 1é BN
10..0-19.9 . 8 |
{'20-49 - 2
50-99 . - . _' - 1

-
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