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-It 2lways pays to eiline “"asbestos", evea whea it seeas
that it is unnecessary to o s$0 beczuse of the sophistication
of the zudience being adéressed. “isbestis", is a generl
sers Sor 2 variesy cf hyirzted silicate minerals whizsh heve
coe cSommon atiribute, namely, the ability to te separated
into relatively sciz, silxy Zfibers. &lthough the rane is

o-iinerily associates with those varieties which have

technologic importance, it is zpplicebie to zll minerals
which Si+ the a2tove éescripzicn. The term “"Esbestiioom
minmerals" is perheps most descrigtive.

~nere are twe main classes depending vgcon thelir coystal

structure, namely, secpentine ané ampghibolies. The scle memser
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£ +the serpentine cless is chrysotile asbestcs which corprises
neacly 95% of werld preduction. There are five asbestifornm
varieties of amphibocle, namely, crocidolite, amosite,
anthophyllite, tremolite and actinolite.
The usesof asbestos zre many and the ghysico-chemical
rcperties'cf the éifferent varieties determine their commercial
importance. The medicazl complicitions resulting from exposure

to asbestos are also related to the physical aré chemical

preperties of this fibrous mineral spzacies.
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B. The "Asbestos Diseases" and Other Conditions 2ssociated with
tsbestos Zxvosure

l. Benign, rorn-éisabling cecnditions

(a) 2sbestes corns, warts or callosities
e e et et e ettt e e e BT D e \om = D

Worskers handling raw asbeszos fiber as it azrrives

the ~ines, often get srlinters in their haxnds.
These splinters may cause an inflasmetory reacticn -
wnich eventually sursides lezvizg 2 hacs, thicxzened,
reisel erza cf skin with a centr-zl core of Sibrecu
tissus. Thsre is 5o informaticn aveilebie t3 in- .

€iczte whethsr this mode 0F aszestcs panetraticn
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can leaé o subsequent maliczn

conplicazien ©f easbesteos warts. The skin coptiss iy
renews Itsell and the corns eventuzlly merely marck

the spot where fibers once were.

(b) 2sbest=s Ecoiies

Ian 2elfast a2bout one in Zive of elderly men coming
to &uvTozsy had a suf=‘c1e“. rutper of astzestos bedies
in his lungs Zfor these £o be cdezected by examining

one oI two microscopic secticns.

(3]

Thomsen™, in 1964, reperteé cn investigations
wrich begzrn irn Care Town, South Africa, ia 1960.
These investigations were intended <o Cetermine the
extent to which the ordinary uvrtan dweller is exposed

F4

by occupetion or environment to the inhalaticn of

asbestos. Over 25% of the luncs of 500 consecutive
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2utopies on subjects of 15 7ears ancd over showed
2sbestos tcdies Ly the method usec. Taomson started
@ similer study in Miami, Florica, in 1961 while
exchange professor there. “he overzll positive
£indings were remarkably similar to those in Cepe
Town. 1In 25% of the Positive cases the sodies were
scaaty, were not aésociated with pulmenary changes
and were regardes as the Tesuit of contzmination ef

e urban atmeszhers. In 6% ol 211 the zales exzmized

tx
the bodies were numerous aré wele presumebly of .
occupaticrnel crigin,

I Reve ciasszified esbestis.tocies under benigm
non=8isztling conériicns Seszuse they a2re not in .

hemselves indicazive of Cisecse, Asbes:asTbcéies ace
éncapsulatei Eibers probadly inert aang indicat:ve cs
asbestcs exposure. The implicétions oI Thomsen's
findings will be €iscussed dater-in this paper. -
Accozding zo Selikcff.3 asbestos bodies So not arpear

ranéealy <dist-ibuted enmcng the general sopulation of
New York but are, to 2n imporzant extens, occupationzlly
related.

Asbestos £ibersare not 211 coated and ccnverted
into bodies. Uncoated fibers may persist for many
Years after exposure to esbescos ceases,?

It would eppear that asbestos‘bodies contain
inactivated fibers and that the uncoated fibers are the

1)

ones associated with disease causation. .Other minerzl
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(c)

£ibers can Zorm similar bodies and some people prefer
X 5 . .
trhe term ferruginous bodies. Glass fidber, silicon

anmentous a2luminun silicate ané £ibrcus tale
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coulé de ccnfused with coated astestos fibers.

O

Pooley hzs found that asbestos bodies irn nesothelicms
cases Srom a4 Cifferent countries were associzted with o

anphibele expcsure &nd thet esbestos bodies Setected

in these lungs were zll cderived from amgihiibele Zibers.

Ployrz’ Blagzues, Plevrzl Firrzeis gnd Pieural Cilsifl =—aticsy
The lungs arz2 invested =¥ & thin layer- of coannective
tissue kxnown as =he pletrs., This membrznie covers tae

tsels in the madline to cover the inner surface ¢ e
chest wall, A potential space exists betweemn
layers.

Inhelazicn o- asbestos c¢ust results in very
. o LTI,
character-istic charnges in the zleura which can be
regaréeé as an index to expostre. Pleural changes may
also occur aiter infections such as preumncaia and
pleurisy, tuberculosis, injury to the chest wall and
exposure tdO commercial talcs.

Pleuszl plagues are well-cdefined areas of pleural
thickening which are found on the dcmes of the cdiaphragz,
2lcng the rib margins and in the gutter which runs 2loxng

ki

the marcin of the vertebral column - the paravertebral

gutter. These may be recogrized on X-rays but often



are not seen and are primarily discovered at autopsy.
Pleural plaques or pleural thickening may become

calecified. 2Pleural calcification has been descIibed by
7

.Kivilucto in Finland. mese studies drew attention to

the widespreaé presence of calcificatiorn ¢Z the pleura
in communities exposed to asbestos cust. iviiuoto
ceported oz the £inding of pleural calcification amoag
pecple in 2 ruaral community living in the wigcinity ol
=wo open cast anthoghyllite esbestss mines. 3 aziikov

a=d Michailova recen=ly suggestsé that the IZibzous

countries. Sibes® has stucdied the eridemislogy of
pleural calziZficaticn and found that pleurel cal-
cificaticr among Quebec mirners was not cte IO exposure
to chrysotile itselZ, but to dusts produced curing
mining operaticns. The distribution of cases within
the Quebec industry showed that exposure to cdusts
responsible Zor pleural calcificetion occurred mainly
in Thetforé Mines ané were therefore asscciated with
local geological formetions. Talec arnd mica in the
Thetford area were ccansidereé the most likely agents
responsible for pleuvral calcif ication in Quobec

chrysotile workers.

are these p%eu:al changes truly benign or shouléd

R e



they be consildered as precursors of malignant changes?
This questicn cannot Yet be answered acdeqguately, but in
CGibbs' study, perscns with cefirite and suspected pleural
calcificaticn showeé no overall excess mortality whea

comparced with all persoas erployed in the Guebec
astestos xining aad milling industry bora bet tween 189f.
and 1329. ;-maslo Zound pleurzl plagues in 25% of cases
cf mescthelicma studies Sy him in 3Selfast. Ee stzzesd

tC Zore than oze
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Fcpulaticn seemed +o indiceze a ievel of expcsure
capeZle ¢ preducing rmescthelipmes. Edcge

il f-.igues whc had mixesd

. - - .
S e =l e vmente oy s et T pevee
S..-:. Ceaw AOTNITS N weo .--e\--

EXpIsire IS zcestos (witheout evidence of Puinsnamy
Sibrcsis) hzd 2 2.3 times increased risk cI developing —

: lﬁn§ cencer when ccmpaféd with the general pcpulaticrh.
Leatha:t12 described the lung function results in
181 asbestos workers and concluied that asbestosis was :
usually, but not zlways, assccizted with lung function
defects while Dle"ra‘ calcification alecne had no effect
on lung fraction. ' Becklakel3 shoved that, while pleural :
calcification zlone a2preared to have no adverse effec+
o1 lung Zunction, éiffuse plevral thickening was i
- accompanied by a reduction in certain raremeters of i
rulmonarsy function.
Plevral changes have been known to be associated

with asbestosis for a long time, but changing circumstance.
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in 1ndustsy have reduced dust concentrations in factories

enc intermittent €xposure elsewhere. “~he typical

asbestosis is becoring less common and less severe than

it used tc be and haos become replaced by 2 very slowly
) '~ progressive cGisease in the lungs, while the‘well re-

cgoizecd rleural changes are still occuring <o the same

extent. Thsse pleurel chanczs hzve beccme "rmore chvicus®

Lot ]
A

4
1D
iy
1

Decautse the tndéerly:ing lung disease :is rinizel.

’

w2y well te scme ingzances where pieural changes occur

2. Asbestos Disezces
(2) Z2stbez+cs:ie
&SDestoszis is = Zibresis cr Scarring ¢ the luncs
resuliing S-om <k inrtzlatien of S2EZlrinle ashentes

. C e s e = _ .
==ders in high €lrcentrations, usuzily fo- 2 prolonged

Scme esu+tnors rnclude «he assocrz%a=
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period of
thickening of the Visceral pleura in +his definition.
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2Zfected first and +the Process zrocres

iV go kv, even afser €Xposure ceases. The €izgnosis of

asbestosis cepends on;

(1) history of exoosure

(2) Zinding of £ane end-insrireter Crackles oz
the lung bases on auscultation wish 2
Stethoscope

(3) clubbing of the fingers (not an essential
ciagnos+tic sign)

(3) X-ray changes
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(5) lung functicn changes indicative of
restriction of ventilation Oor impeirment
of gas exchange.

The I10 U/C Internatiornai Classificztion of
Radiographs cf Pneumoconiosis (1971) nas been developed
for epicdemiclogic puiposes anc is descriptive, not
éiagnostic. A ciagrosis of astestosis cen only e maé;
by exatining the wesker, the i-ray, the lung function
tests and the occupational nsi tory. thar = spiretory
€lseases such as chronic brenchitis, emprnysensz, asthms Y
andé certzin ch-onic lung éiseises can za2 ~istzXen for
asbestcsis,

The severity ang PIOgIeéssion ©f astestosis EnDeerss

to &epend on the amcunt of zs:testes retaired in the luag,

Froem the tize symptsms o= Zirst noted most workess ca=
continte to work for i9 to 15 Years and may live snother

5 to 1C year-s after finishing werk, usuzlly naving hadé
= - )

to recduce the work-load in gracual stezges because of
increesing sheortness of breath. Asbestcs:s is unusual
under the age of 50. Other ccnditions leading to the
necessity Zer light WOrK ané eacly retirement may prececde

asbestosis :in this age croup. As mentioned egrlier,

improving incdustr-ial conéitions over the rest 20 vears
have resutlted in a less severe ferm of esbestosis than v

was seen 1in the 1930's, 1946's andg 1950's. This éisecese
brocess may not apereciably shorten 1:ise in presen

day circumstances.




(b)

~sbestos Cancer

.. . 14

according to Gilson,
aZter the cormercial
that lung cancer was first ¢

the Gust (1335), about anoth

exploitation o< asbestos began

it was about fifty years

hought o pe Caused by

€I ter years befcre this

Was cenerally thought probabje (1545), ang a Surther
=
ten defore i+ wzg finally established in the asbestos
text:le lncusstry (Dol2 1255),
Lung cencer cormplicates 35.:(x € &sdsstos-3 Cases
Tesulzing = -

Zrom CXposure +o coniiticns more than 3¢ =o

42 veers TIEviously, Ta SO%2 secticns o= the astestos
: S . P, - - - - - - - - . ~ e -~ "
=7QUSTIIV ths effers < inprovemsnts in CLE contrsl en

the recducz:zn
ing Contracss,
risk in

betweer 189: end l1e2c,

sulaticn wersxers where €exposures

miXsture of
to these twz ang crociceolite

Asbestos

readily allow acsorption ef other mec rialis.

e&ccording <o Gilsorn,

end the Sigh risk :i-

CiZ¥ysotile ang emosite :rn

Zibers have o large

v

chrrscsile miners ana millers in Quebsc Zora

heve been to &

the U.S.2., or

in tke U.K.i

N
surface

cancers have been blamed on Ssubstznces acésorbed on

to the fiber sych as trace metals,
anc hyérocarbons from other sources,

1s important ang the interacticp el

Clgaretie smoke
Cigarcrte smoke

cigarettes ang

- : : | S g B inisgal
e e ——
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asbestos expcsure has been well documented oy Seliko“.ls

Nor-smoking asbestos workers rarely get lung cancer.

The types of lung cancer in sncking asbestios weorkers

€o rot differ in their effec=s <ronm Primery lung cancers
in other pecple. The majorizy of affectes incéividuals
¢ie within 2 year of dieagros:s. Although lung caxnces
is uwsually essociated with urnde- ¥ing aszestosis, scae
authcrities tzlieve that this s rot alweys the czse.
The risk cf zremeture death Zroa rzlignant chest cisease

-
cqwma

seems TO De cznZin2d <e these wish hich dust exzosurs.

b . - b 'Q .o n - am ‘- - - - s - - - - k3 -
~SSestosis usuzlly 2o longer %ills beczuse ixrroved
- - < - e V- ,a~ " T e " =~ 4
cust conditicns heve resultald in Sliler" form 8

Cisezse. Less mertzl:izy frem esbestos:s cceuring alser

- ‘on = o, 4 o % -
Csure nés resulied fin osunmviveal of

rkars through the long latens period of lung cancer.

(c) Masctheliozms

n\

The association between exposure to asbestcs ana
. - . - ‘/
crZfuse malignant mesothelicme first attracted wice
ttention threcugh the publication cf 2 series o Soucth
AZrican cases by Wagner, Slegcs and Marchang (1260).
ﬁ:fguosecuenb comparisons between cases of +his patho-~-

logically cecntroversial condizion and control pezients

have corfirmed a statisticazlly significant essociaticr

(a4
.

wi sbessgi;) Wagner et a2l zlso showed that neighbor-

hood or cormuniiy exposure couid be a@ssociated with

this malignant tumor.

1
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in three

Exposur

in som2 cases may be of

11

brief durat:ion

and there is 2 long lapsed pericd (lateax interwval)

between Zirst exposure and dlagnosis or death.

-

This

lapsed pericc may be from 20 to 40 yeers or more,

Disease ciagncsed todey procadly had its causat

cn I

[ E
33

working concitions which prevailed petween 20~-40 vears

esscclatel with it. FPeritonezl tuams
enc 1s similzar in is eZfects. The

Zrom ebout thi2 age ¢f 35 onwerds nuc

|.l

- 2 A
o until after age £0.

not cave

coesn’t

cf <he bodr ané i< ¥ilis

T e dmemvemdean g
- SeTaCLLres

: -
=5 .28s ccroen

tumc- can occur
- aNw ~
ISre than 30% do (-

cigaretiw smoXing does

nCT secnm TD e a2 ctausative Zector.

ol

Accoriing to a review ¢ <he epicemiclogy cof

- sy

mesothelicm2 ZIrcm estimates of incidence presented b

Aliscn and Ccrbett McDonelé ac the

]

Ccrgress cn Occupeticnal Healik in Srighwon, in 16753,

the incicdence of mesothelial tumcrs is extrermely hich

ituations:

amerg insclators,

ameng those who

work in or live in cities with shipvaris and azmong those

who work i or live in certain cities

plants.

The most definite association wi

1s following exposure to crocidolite

Cspe Province and'Transvaal irn South

with large asbecstos
th mesothelioma
fipers from the

sIrica and from

L R e R T e 4 7= o
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Western Australiia, McDonalcd ang McDonalg concluded
thet there are indications in most tYpes of exposure
of & gracient in the mesothelionma -n_uc1ng Potential
©f asbestos ¢ fiber with Crocicolite being the nost
haza:dous,.amosite less hazardous anc chrysotile ’eas“
hazaréous. McDoraldl7 hes recently cemcnstrated taet
Céses frox zhe chrysotile ~ires in Quedec, Carzdes wera
cte to Crocidolite. Crocidolite was tsed for the
Canadiap €Iy ressirztors eng <tris fibeé wWa8s Dprocessed
& the site of the majcr Caradian Carysotile Tine.
Crocicdeli-e W&S eimilarie wsel in gag Wasks ip Srit=iz,

The Canzéiarn ¢ €as-Task worie-s eXzerience ezacs

€n The sane ~ocess using ~Atlstralian Crocidolite ir
thting.az, fnglang. MecDonzlg calculztes thas the risk
of Imesothelioma as “ter Crocidolite €XPcsure in +he
ci:cumstances desc:ibed_wouli eppear to be at least 50
times creater than thet associateg with chrysocile
Procucticn.

There is no evidence thas tre gener-al Puklic :s
et risk ¢ dcvelop*ng Lesothelicmag from the fibers

measurable in +the ambient air. Occupationa} histories

re deficient ip those Studies which have attempted tg
correlate eavironmenta) meastrements with mesothelionms

incicdence. The Correlationsg betweern increasing

I A PR £ > 2
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utilizaticn of asbestos during and siace Worlé Wer II
are more reliable, indicating the likelihood of

occupationzl risk rather than public hezlth risx.

C. The Issues 2%t Stake

There appear tc be three major issues at stzke at the present
(1) Can asbestcs products be menuiectured saleliy?

(i) is there any risk to users oI astestos-
centeining products ang,
(ii) éo low levels cf exposure constitise 2
zsutlic health sisk? o
(2) Can substizutes be found for estestos?

(3) who is going to provide the answerss acn

!
1t
¢l
o
[4
23
o

- decisicens?
'Y EEENRENE I I I A B A B A B B B B B B BN R A J
1., Mencvfacturing cf tcsbestes Prccuckts

~

The uses o asbestos are myriad. Meny ¢ the uses

L ama e
of asbhbestos are probably unrnecessary and continue beczause v
—— ————— e ot

-~

traditions die hard. It cannot be replaceé Ty suitakle

substitutes as vet in many areas.

There is satisZfactory evidence in the worlid literature
to indicate that asbestosis is z dose-respcnse related
disease. There is, furthermore, adequate evidence that a
dASe-reponse 2lso exists for the carcinogenic p;oparties of

asbestos. The fibrogenic (ability to procduce lung fibrosis)
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effect and the carcinogenic (cancer producing) effect of
asbestos appear to.be similar for all varieties in commercial
use. The scientific opinion with regard to the proposed
gradation of effect attributed to crocicdolite, amosize,
. chrysotile, tremolite and anthophyllite in the producticn
‘zf €iffuse melignant mesothelioma of the Pleura or peritoneum,
is divided. &2lthouch rost observers believe that crocidolite,
particularly that Zrem Austrzlia and +re N.W. Cepe 2rcvince
of South ~Zricz, is the mos= Gangerous fiber, that amcsite
holds an intermediaryv positicn ani that carysotile rresents
the least hazari, some authorities &o not accept this thes:is.
Having weighed the evidence presented by beth schoois c¢=
thought, I am ¢ the orizicn thet c:oéidoli:e has grzatzer
mesothelioma producing pctential than amosite o= chrvsczile
and that its use shoulé be strictly curtailed. In *he
United Kingdem the use of creccicolite has virtually
disappeared and no raw fiber has been importeé or handled
in productiocn since 1979.
In reviewing the literature it is obvious thas advances
in the control of asbestos menufacture &id not proceec a:
the same pace in the industrialized world.( The Asbestos
Iﬂdustry Regulatiens, 1931, which came into effect in the ; -
’////Gnited Kingdom in 1933, preceded the rest of the worlcé by
approximately 40 vears (or more).} Although it is difficule,
if not impossible, to make comparisons of working cecndéiticns

in different countries for the same type of industry, there

are indications that the health experiences are different

T e A T RO (R -~
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Asbestos Standards which was published in 1968 and recommended
@ cunmulative standarc of 100 £iber/cc years for chrysotile
asbestos.22 In 1970 NIOSH reported that records of dust
ccncentrations between 1930 and 1967 :in cne asbestos textile
factory, and betweer 194€ and 1962 in another, were assemblead
in the Pennsylvaniz Department of Health. In a report -
presented at the vestern Indusirial H=zlzth Conference oy
fHoward 2yer, it was discliosed that, using lung function es

the most sensitive indicator cf esteszos health sffecz, it

eppears that cumuletive exposures ceicw 30 Ziber/cc yeer-s ceuse

no recuction Iin IVC, and expcsures gr2ater thaen 200 fizer/cc

T e o

. ~ e - - - aA - “a . -~ 3 -
wnulative sxposure were sgread over 30 veoss, this wound necn
-~ - - - - - - S - “ & %~
ThET concenTrItisns -ess then 1.5 - < :1be:s/c~ woulC cauvse

haan XX SO

no reducticn in IVC; and that CONCLNTIETILCOS greater than

e wsas wmaee

7 fibers/cc would usually lead to a reduction in

'y
<
0
ne
1]
&
{0
}.4
’_l

as X-rey changes in 10% or more of workers.

[1§]

Tre present stancderd in the U.S.ih., andé most o the
world, is 2 Zibers/cc and is based on the BOHS Stande=g for
chrysotile. ZIn the United Kingdom cond certain other ccunatries
crocidolite is cealt with mere strin icently because of jits
assoclation wWith mescthelicma. In Cctober 1975 OSHA Droposecd

tightening ¢ the stezndard to 0.5 fibers/cc and in Decermber

7]

1976 NIOS: reccrmencded that it be 0.1 £iber/cc.
The argument recerding the adeq iuz2cy of the standar-@ is
dependent uporn the "no cafe threshold for 3 carcirogen” theory.

There is qualitative evidence that the 1931 Asbestos Industry

.
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Regulations in the U.X. had the effec: of rmarkedly reducing
the incidence of asbestosis and similarly reducing +he excess
deaths from lung cancer in the same factory studied by the
BOHS.23 Some resicduel effect is still being seer in thi

factory because Cust levels were still relatively high in
many areas until very recently. Bearing in mind that the
BOES Stencderd wes not published until 1968, that rew Asz2stos
Regulaticons were no:t made in the United Ringéecm until 1955

anc that the 2 firars/cc stznéard was rot oZficially epglied

/ - . - - - - . 3 - -
" there until 1970, it is cbvious that no conclusierns s2n &S

yet be drawn with -egard to the level of risk still at=ached e
T0 werXking in cenditions in tozal compliznce wizh this stancerd.

asbestos manufacture, zthe answer £o =he guestich zos2i is

[ =
.

cbviously, that we &5 not kacw for sure, Sut the evigsnce

is pointing towarlis ¢he conclusion <ha%, when acezuazely
ccntrolied the risX of asbestosis and lung cancer can be

. . . “- . - 24 -
recucead t©o virtuailiwr nil, Hr, Recach has summzé v the
situation as follows:

"& prcblenm arises when it is appreciated that there is
RC exposure which can be said o be absoluteiy Irec o
risk. There is no single threshold exposure npeld in
ccxzmen by everyene. There is, conseguently, thi
gracually increzsing risk in relaticn to exposure, The
application of cusct ccntrol to me LV MAZ

at 2 TLV, an MAZ, MiE
rzlue, or other sirmilar hygiene st

Ll
-

enderd will limie zad
ccatrol the risk but is tnlikely to reduce it tC zero.
I has to de rezexbered that asbestcs is very wicely

usec and brings real tenefits to the cozxunity at laorge,
A standard cculd be rmade so siringent that the 295t ¢f
dust control Is prohibitive, that the procucticn and

use of achestos ceases to be econczis, productica.an
use is discecntinued and the associzted benefits are
lost. The benefits gained by recducing the risk of

e “‘H“‘ﬂf“‘Wf”H””‘W:H”gfﬁ ﬁ:‘;’:”%




asbestosis throuzh recucing air centazinant exposurs
have to be weizred against the pessidle loss ¢f direct
and indirect benefits o the cozzunity from the uze of
the cateriail,"
He goes on later %to remark:
"Tne air quality atiained in indusiry in different
) ccuniries does Ciffer znd, no doucd, Will centirue to

ciller. & wezl:iny eouniry can afford to spend zcre -
&%ney c¢n alr-sintanminant control. risc, a ccuntry
very conscious of tne siightest risks $o whien its
Wcrkers za2y te exnpssed shrcugh their oceupaticn z2y be
expeclec to hzve Zifferant standards: frsa one which is
L, Where other & th rlsiks zzy Se so zuch Sae greater.

tae Ssmzunity froz the use of inexgensive
3 fNave In scoe me:sure 0 be weizaed in
Inst the Denmefits iz the health of the

<iZ acorue by recusing asbeszcs cuss
expesure, "

The Zurther cecmmsnis ¢ D Roezh &rz of interes:t and = gaczte:

‘ "70 derive nygisne staniazrds for - & eccnta=inans wnich
FrCvice 2 Xnown segree ©f srctectiasn gszinst a heglishk
hazard, 1P i: nesessary o nove a STy of 2ata sheowing
the amount of lir eoniaminant oz unnan pecpie are expcsesd
and the cerrespzncing effests o Lick of inexz In the pesple.
It is 2lss necesszry o _have 2.grasg o the consequences

. o0 iacusiry anc users ¢f -iziting and conirelling emiseians
el tne contazinzni., Sur rFreseat Inrorzation is very
izprecise, pariicilarly in terzs 27 =he practical
consequences ¢l specilic nysiene standardés. Ia develogin:s
Teccrzencailins Ior a hygiens stanszrd, the Sritian Cecupaticnzl
fygiene Scciety Sud-commitiee found that knowliedse of the
relzticazhip betwsen expesure and risk was not the greates:
area ¢l unceriziniy. A much more fifficult and Scntentious
preblien was teo decide on wdas, in fact, was an acceptable

level of dust ccnirol,

Mcre inforzation is needed, Jor exzzple, con the expense

o dust contrcl., Whore this is dore by ventilaticn it is
szpertont o know what Is the minizus amsust and what king
2f leezl exhauct ventildaticn and diliuticn ventilation is
Lecescarny e achilieve a given degree of air cleanliness in a
WCIK place, since ccesis tend to clizdb az the cube ¢f the

Research is neeced to determina the bz
and general ventiilation whica produces
of eentrcl at minimum cost. By sestin

lance between lecez:
3 specilied degree
down the czpital

14}
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" of this_process in rnaval ship-building_g
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'

cost, installaticn ccst, running and zaintenance c:3ts,
it becomes possible Lo ;rasp zore firzly the cinzeguences

of adoptina particular hygiene standards. This kiad cf
inforzasion is needed throughcut the field of astestcs
dust contrcl so a2s to te atle to weigha up the cosis of
achieving high z2ir cleanliness,

This does not recuce the cheice of an air gualiity stancand
$o0 2 mathezatical egquation, nor does 4T avoid .n- neec

in the chcice of stancers.
less

T0 exercise wise juigment
Ecwever, :pe Judgment can become & -~ittle
arditrary chan at gresent.”

guestion poseé uncéer the e-ove nealing &

regaré to the risk tTo users oI asbestos ccontaining grosusis.

00-5-.1 apd—1

tz:GLG'TOL- -es wam o -e’-vol --.!’

Asbestos is used incdustry and

tsicde c¢Z the menufactusing

insulacicn

-
M detel ol
-es -

the increase in astestos usace £oor ccnéizicns curin

/—'\
world War IZ.
hamnaenn
cf high-rise zuildings,

am———

The process cf spraying asbestos onto gis

Spraying asbestos € the interior o

—

buildings Zcr hezt and sound insulaticn 2nd the extensive use

programs—was—probably

ore of the most hazardous uses ever. Mechsnicel cperztions
. \.\.
such as the sawing, drilling cr abrading of asbesctos products

\.-—

mere cust _than han

will create cust and power tools creat
— .
The guentity of dust produced will also cepend cn the

tOOls':_,.
amount of asbestos in the product and the neture ¢f other

Most cenolltlo processes, where &sbestos-based

l’ )
,,o_t‘,v/ 7 7 . / '/ / ’l’

components.

) 2n -




Products are beins re:
—— \

amounts of dust, .

It has peen Showr: that bries €xXdosure to Crocicolite ,—

accunmulate Smaller gose of dust jipn the sagze reriod cs time

45 workers continucusly exX3zosed ia |_aulactyure o< asZestos
Producss, Meso:helioma W2Y occur in the @dsence o= asbes:csis.
Mesothelicma Les Selurred i plumbe:s, carpea:érs, elec::icia:s.
etc., whso were €X20sed :ia The vici:i:y e insulaticn wWorkers

O others Using 2sZestos, It hes alsg been ~eplrted in

Perscas who have iivegd :a close Prexizisy <o CIScicdol:ce mines

eévidence o= €xXdosure ¢q asbestcs can Se foungd, It has been

shown that nearly eéveryone who lives iq ah usbapn Comaunity has
some Qmphiboie asbestpg fibers jin their lungs.

There has been sT2&t ceal of ccn::oversy 2s to wheéhe:
asbestos b:ake-linings Constitute 4 hezlsh risx i: terms o=
eXxposure o= braxe Sexrvice Mmecharnics, The epidemiolcgical
Strveys cencucted on this'population have been Carried oyt
very recently by the Selikoff Sroup, an2 no other epidemiological
is evailable @S yet. There ePPears to pe Sone evidence
of radiologic changes ip brake-service fmechanics jp the group
Studied by Selikoff£25 but NO evidence of frank disease, '

~ L

At the Annual American ToAen
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month, NICSH presented data showing that the use cf Proper work
practices wculd reduce the asbestos exposure of brzke service
mechanics to an extremely low level. (Apsroximately 1/20¢h of
the presently permissidble OSHA level.) NIOSH will shortly issue
¢ technical bulletin outlining 2cceptablie work practices. The
recommended Work practices will be ezlmos:t identical to in-
structicns previded Ty Raybestcs-Marhattan to a1l Ssictien
rpeterial customers Ior the past 2-1/2 yeass.

There is cdvicusiy scme risk attached to the ts2 of cerzain

asdbestes contaizing zcoducts, buc many give ofZ no éust azns

cthers, cxnce incorpcrated in machiner + €CTC., never eglin see
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the light ©

:“//,/ tse of astestos and mazerials csnseining Sx and <he Sust tewvels

stould always bde bulcw the mimimem resuized. The main o
S ————

industrial use of @sdestos is in do-it-vourseis teridang
materials. There ares 2lso some dcmestic producss which cenctain
asbestos, such as scme electrical appliances. Thece is
negligible risk oI fibers beinc dispersed f-om Gcmestic predusts
ia normal use srovicded they are in good cenditicna.

el

: To prevent the nisuse c¢f asbestos products warniing labels
_/////;hould always be zffixed and work practices advise%z:}

In answer to the third question it shculd suifice to say
that there is no publiished epidemiological evidence to support
the hypothesis of a possible danger to the general Fudblic.

The biologiczl effects of asbestcs have glways menifested

"themselves in indivicduals or groups of individuals exposed

to dust concentrations many’ orders of magnitude greater tharn
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levels measurable in the generzl envircnmeat. One xajecr area

of concern is the ingesticn o fiters I-om water carried in
asbestos cemeat pipes or from the £iltratizsn of wines, beers,
spirits, beverages, etc., through chrysot:le astestoes £ilters.
This concern arises mainly because of the cemonstration of an
excess incidence of gastro-intestinel cancer in certein heavily —
exposed asbestos insulzticn workers and heesvily exposed textile
werkers., It is intereszing .“at the textile workxers s:uéiei‘by
the BOHS Co nct exhilkiz a similar excess mosstality Z-onm GI cancer.

ontinued tihis

0N

If the use oI chrysctile asbestos Ziltess is &is
would be 2 retrograde step. The ingestion of chrysc:ile zskestcs
end other types ¢f fikers in experimerntzl animels hes failed T
procuce mesothelicmes. som human evifesnce, only pecsle wath &
severe exgtsur2 td asbestoes Sust have contrected persitcnezl )
mesothelicmes and these tumors heve net Tezn feund in eny of
the asbgstos rining areas except those minaing crocicdoliste, in

site o the very heavy cdust exposure especizlly in those

exposed to chryvsotile.

asbestos Substitutes

The major health problem asscciated with asbestos exposure
is mesothelioma. As has been stated esarlier in this paper,
asbestosis can be contreclled and lung cancer agpears amenacle
to similar controls, but because the latent period betweer

first exposure and diagnosis of mesothelicmz is long, and this
malignant tumor's association with asbestos exgosutre is a recent
"discovery, suvfficient time has not yer elapsed to determine the

level of dust capable of producing this response. Some evidence

o e e v - e 4
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has emerged that mesothelioma is dose related, Sut nore time is
needed to cdetermine this dose. The gracation oI ellect previously
discussed becomes important in the context of prevextion. The
reasons. for this gradation of effécts ere of importance and may

‘determine the feasibility of using other Zibrous materials as .

substitutes for esbesctcs. =
Tne thecry Cevelicped by Tim :e1125 cen expizin the gradations

=2 biologic petentuel o the vzricus tvypec 2% zstestos. EHe

suggests that leng Ifibers are zreferent:izally depssiied in the

respirztery Sroncaicles at bifurcations and thet +this may exglaia

why Zibrosis teands To be essociatad first with sespirazosy

tronchiclaes end with lcng Zibers., He also suggests thet the

characserisctic “"regtilinear" shere ¢ am;ﬁ;bole $izsce compared

TO tThe “gurly" morzholiogy ¢ chrysctile fibers, allows th

amghiboles TO penzirité to Ceurzas zarts cf the lung mcre efiicoexntly

than chrysotile fibers. A reascnable theory has thus been nreposed
€0 explain the reasc:n Zcor the development o mescilelicmes. It
is based utpcn the ebiiity of cerctain types of Iidb2r to penstrace
deeper into the lung then others and to reach th2 pleuvral cavizy
Ty cirect penecreticr.

Substitutes for asbestos are deing scucght alzthough for most
purposes rcne have been founé as yet., Cther firrous minerals

ace being Trieé amecng them glass Zibers znd minersal wools.
Animal experiments indicate that if such Zibers werz2 cepatble

of reaching the pleura, i.e. had the same phv icel charazcteristics
as amphibole asbestos fibers, they could produce mesothelicmes.

The available evidence depends upon the implantaticn into the
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Pleur-al cavity by spen surgical techniques, of the various
materiais tesceg to date. Both in Europe ang in the Unitea
States ericemiological Studies have failed thus far o demorstza:
any'ca:ciaogen;c dazaré o workers iz the Sa&n~m2ce Sineral f£ive-
indﬁstry. This :s5 Ziels o= very azzive ~€seazch an¢ shouié
hopefully Provide answers in the nezr Suture which weulg drevens

€ Tepetition c= the asbestos tragecy.

{a) Scientss:a Coims

"is leag es nere is A2y airtorne acbestss cuss - he work
eavironzens, thers zzy e 8332 szall rige os healzxr, jisv N
thelass €XPOsUr: oo ;- Serlzin limiss S3L.De tolerazies Son
& lilletice wilthous in:u::;:g incue rigpe, v’ {&cazz)2-

Talth this ::s:::rar;:g sigitre o snedsguzze Klowiedze o
Plsk, tilezefines 2XpsEure i:fcr:::ic:, inl limised
enlorcezen: oo eXosiing levals celltre vl one ray well
&8sk of wass valua & JLV 2a fo- &sdesics, or for any
Carcincszn.  Smecie $u2h materials be Sanned frop uvse

*Tensively used in smdeemeo
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in all forms? y; b
for insulatizn, eaa inzlugich 4n Plastics zps other
srocucis, for rei:f:rc;ng kighestpress Zaterials, a- present,
rearly 1 =2lkicn tors are used an Ualle in ena Unised Szazes,
For scze tSes, as in braye li:inss, it is Sifficwls 3o fiad
& replacexenz, Stli=tal decisicn to dan the use el
asbestes woule Crezie serious, if no: izs:r:ona:able,
difficultjies, Foreover, ye weuld sTtill fzee cenrsl
Froblexs posev Sy the iarge quantities o asbestos in

current use., Qoun ealy recourse at this tizs i3 to limie
huzan €Xposures o acbestos and other s$izilaply fecosized
carcinogans to the 1 W253 peszidle leveis, wity existins
technolegy,

k]
)
°
3
)
-

3

In the case el a3desice, a TLY c&n serve 3 pPurpose:
Eeccgni:ins that it is, in fact, a Rign Lizizasion Value,
however ili-gafineg that risk 2ight be, 2% can serve o
mzndate aSslezentatisg of availadle technolosy and rule

out the gza: fraziicn of WOrk processes in which availznjle
*echnolesy z:ls to keep up wich the majeor FOrilicn of the
indus:ry. More, however, is recuipred than the cpecificztien
of 2 nusher” The Specificaticn o werk praciices arg
8rLgineering cosirots O7fers an essential Suppiezsnt to a
nuzerical TLV i the latter 13 used at all., Applfenesam
—_——=as .L]
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of many eccncnically and technically feasitble procedurs
can reduce exposure to levels much below existing nuxer
values. These snculd be pandated. Moreover, sush pres
can be specilied with joint government-unicn-zanagezsnt
cocperation and can de =zonitored much more readily than
can dust concentrations. TLVs and work-practice s:tancar-d

should be reviewed freguently with a view to achieving

continued redusiicn in werker exposures. 3ihe specificzsisn

of 2 propesed TLV can serve as a2 stimulus for she gevelcpzaat

of new eagineering-ccntrol methods or to rule cut =arginal -
processes inat cannct de controlled, As new eagineering

developzents evolve, the lowering of a ziniza2l) standard

can be underiaken zizng with the specificatica of

additicnal protective work procedures.

F3

cures

-
-
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72 2 lizited =xten:, :his1has saren place in the zstesiss
incustry." (ilicnolszn).e-

)

"hreshold and Iose responss are cnly wWo oF the Sooponanse
in decisicnexakiing in envircnzental contrel znd resulzzica.
-0 acdliticn to s2ientifis data, with 21l of iig presans
lizitations, pusiic nezlth responsibilicy zust inmssrpsrite
"orudence” a2s a fzIitrs in judgment., This inveoxes susn
iecgues @s Meost/denslit ratise" and “risit", ag resenily
reviewed by Taik. The oost/den2fic retic, &t sest an
lusive zttainment, zust olezrly delimezte the M"oost o2
whez" and "oenelll o wncao," The guantizative 23ntr-isucian
S Shis eguation must wirtuzlly be entirely corives frcz
g€ata on m2n. The gonlept of "risk" - thz summzticn ¢f
threshold ancd cese respinse - when applied to peoulasicon,
is indispensably Sul nct exclusively bSasec on nuz=an as
well as cn experizental data, Laberatery contributicn 2
"risk" encozpasses th2 entirely tenadble consept cf thresnsid
-~
34

2s well &s cose reszoase when 2ddressec to the subject
the conference: _th2 hazards ol environzental ggents

=zn." (Xotin).
Trade Unicns

"Ip the pzst, risk assesszent has deen largaly the dezain

of acadezic, industiri:zi, and goveracent scientists who have
ustally wzited as lecng &s peossitle o share their inferzztion
This €iscussicn will rccus on the need for

b v

3 *
rick assosszantl to Pe 2 process centinually going on a2t oW
levels, Federal and locel,

The need fer Federal invelvezent in the standard-setiing

srocess is obvious, wiih tasks including carcinogenic risk
assesspent itselil, staniard-seiting, enforcezent, znd when
necessary, further msdilicaticns if workers are not beins
adequately protected. Tne need for worker involvezert has

only more recently been recognized. During this Federzl
standard-setting process the involvement of werkers or their

L e
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representatives is critical to the design of an adequate
stancdard, =cnitoring, aad medical surveillance. Once set,
workers oust have an active and inforaed role at the docal 8
level in assuring that the stancard is enforced." (Wolle).

- Led %Y

"Io reiterate, the most difficult decisions to be mace ty
gcvernzent wilil nzst : vific in nature, Socizl a=2
zoral decicsicns will Se zmade that czn chanzel and shape 3he
Cevelop=zeat ¢f cur caontrel technology, which itself will
s o

become 2 zajor deterzizmant ¢f our fusture welfare, In tnis
process, ladsr's 2sniridution is unigue,

s )

klone among Azericz: pudblics, the worker is zcst exposed

0 envircnzentel insult beth in the cozounity and in the

shop, while teing zosTt vulneradle $o the eacnosic sonsegusnces
ef contrsl. 2 an:z zis instizutisns are of necessity,
therefore, in 2 positizn of farsel ocjeciivity. Thus ris

i3 a ericica: veise ts ce heeded,

The participatizn of srganized lzbsr ie mos gutocatioc., a
Pesitive elffzrt zust e z=de, zn effor:s I oc2li "positive
pudlic advoczsyr.” This is an esseatiz’ sovernzenst
respeonsiblility, imveliving the public in cecisicn-zaxking
precesses sucth a: tis z3sesszent of eavirsnzental risk."

tSzzuels).

Governmant =ng :=s l-encies

"Zeszuse th2 Fedzral government has poovices fop 2 Nasionzi
Cenzer Pl2n under tne l2adersizp of the Dirsster of o
Kational Cancer Inmstitusa, it zust Ye this Federal ageazy
thal provides cverzil lsadershiy for a5 effective integrzted
naticnal presrz- reventicn and contrcl of occupaticnal

respensitility fer research ans

o3
<t
0
(¢ "~y <

training zan wirk

K only tO the ceiriment of the worker., <The
i!C1 cannot retrez: Srsz its responsibility to provide
resulatery agencies with infor=ation concerning risk of
eéxpi3ure to specilic chexizsal, physicel, and Parasitic
agents dezonsirzied o iacduce tumors." (Lassiter-0sza) .30
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