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varieties of amphibole, namelf, crocidolite, amosite,

Introduction

It always péys to define "“asbestos', even when it seems
that it is unnecessary to do so because of the sophisticétion
of the audience bging addressed. "Asbestos", is a generic
term for a variety of hydrated silicate minerals which hqve.
one common attribute, ﬁamely. the ability go‘gé é;pééétéd ”
into relatively soft, silky fibers. Although the name is
ordinafily associatéd-with those varieéies which‘havé
technoiogic impoftance, it.is zpplicable to all minerals'
which ﬁit'thg.above description. The term "asbestiform
minerals"'ié'ﬁerhaps most descripéive. ‘

There are tﬁé main classes depending upon their crystal
structure, namely, serpentine and amghiboles.. The sole member

of the serpentine class is chrysotile asbestos which comprises

nearly 95% of world production. There are five asbestiform

anthophyllite, tremolite and actinolite.

The uses of asbestos are many and the physico-chemical

properties  of the different varieties determine their commercial

importance. The medical complications resulting from exposure
to asbestos are also related to the physical and chemical

properties -of this fibrous minerzl species.
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B.

The "Asbestos Diseases" and Other Conditions Associated with
Asbastos Exposure

l.

Benign, non-diszabling conditions

(a) -

Asbestos corns, warts or callosities

Workers handling raw asbastos fiber as i£ arrives
from the mines, often get sglinters in their hands..
These splinters may causa én inflammatory reaction
which eventuaily subsides leaving a hard, thickeﬁed,

raised area of skin with a central core of fibrous

. tissue. There is no information available to in-

dicaté whether this mode of asbﬁstéé nenetrétion

can lead to subsequv"t mallgnant change in dlstant
organs and'skin cancer:has ‘not been recprded as a’
comnlication of asbestog warts. The skin contlnually
rerews itself and th° corns evan ually merely mafk

the spot where fibers once were.

(b) Asbestos Bodies

- In Belfast about one in five.of‘eiaerl§ ﬁén éoming

-~ .

to autonsv had a2 sufficient number of asbestos bodmes
in his 1ungs for these to be detected by exanlnlng
one or two microscopic sect}ons.

Thomsonz, in 1964, reported on investigations
which began in Cape ‘Town, South Africa, in 1960. -
These investigations were intended. to determine the
extent to which tha ordinary urban dweller is exposed
by occupation or environment to the inhalation of

ashestos. Over 25% of the lungs of 500 consecutive
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the bodles were nunerous'and were preSLnably of

‘According to Sellkof;,3_asbestos boales do not annear

autopies on subjects of 15 years and over showed
asbestos bodies by the method used. Thomson started
2 sipilar study ia Miami,,Florida, in 1961 while
exchange professor there. The overall positive
findings Were remarkably similar to those‘in Carce
Towni. In 85% of the positive cases the bodies were
scanty, were nct assoc1ated with pulmonary changes

and were regarded as the resul<: o“ contan;natlcn of N

the urban atmosnhere. In 6% of all the males examlned'-

-occuuatlonal oelgln.

I have classmfled asbestos bodles under beulgn'l

non—dlsabllng condltlons because they are not in-

themaelves lndlcatlve of dlsease. Asbeseos—bod’es areT

encapsulated flbers probably 1nert and indicat ive or

asbestos exposure. The implica ions of LhOﬂSOH s
findings will be discussed later in this paper.

randomly dlsarlbuted among the general nonulatlon of

<.

New York but are, to =23 1mnortant extent, occunatlonally
related.

Asbestos fibersare not all coated and converted
into- bodies. Uncoated fibers may persist For mané'-
vears after exposire to asbestos ceases.? . .
It would eppear that asbestoe bodies contain

inactivated fibers and that the uncoated fibers are the

ones associated with disease causation. Other minsral
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fibers can form similar bodies and ! ome people prefer

the term ferruginous bodies.5 Glas;\fiber, silicon
1

carbide, filamentous aluminum siliczfz and fibrous +talc

' could be confused with coated.asbestc fibers.

Pooley6 has fpund that asbestos it:idies in mesotheliom:
cases from 4 different countries were 3s3sociated with
amphibole exposure and that asbestos bcd ies detaéted

in these lungs were 2all derived from amj:ibole fibers.

The importance of this will become appaf\(t later.

=24 Ca1c1f1catﬁor

(c)” Pleural Plécues Pleural Fibrésis and Pled

The lungs are 1nvested by a thln layc* of connectlvn

'tlssue known as the nleura. Thls menbbane\\overs the

outer surface of each lung and is then refili:cted on

——

itself in the midline to cover the inner sui’ace of the

chest wall. -A potential space exists betwéa\ the two
layer&- N B ‘ . - \ .-
Inhalatlon of asbestos dust results in vy
'm;‘l characterlstlc changes in the pleura whlch can\oe
"regarded as an index to exéosure. Pleural chan;es may
"also occur after infections such as prneumonia .agd_
pleurisy, tuberculosis, injury to the chest wali\znd
éxpoéuré.ﬁo commercial talcs.
Pleural plagues are well—definea areas of pleiral
thickening which are found on the domes of the dia};ragm,

Toneo
ong

Lo

along the rib margins 2nd in the gutter which russ
the margin of the vertebral column — the paraverteb:z:l

gutter. These may be recognized on X-rays but often
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'f”eople in a rural community 11v11g in the vic1nxty of

:0f vp to 5% of soil ln ce*taln parts of Bulgarla Wlth

higi rates of pleural ca1c1f1ca Lon, nlght be resoonSLbl

. chntrles. Glbb: has studied the eoxdemﬁology oﬁ

-

are nct seen and are primarily discovered at autopsy.

[leural plaques or pleural thickening may become

._palcified. Pleural calcification has been described by

Kiv{luoto in Finlénd,7 These studies drew attention to

the widesnrasad presence of calcification of the pleura
!

in/ communities exposed to asbestos dust. Kiviluoto

rf.ported on the finding of pleural calcification among

two open cast anthonhylllte asbestos mines. Burllkov V

and Mlchallova recently suggested that th= flbrous

mlneral sepiolite, wnxch is nresent in concentratlons

1
)

.

, .
~ .. ,-'..;.--- N

o
3

'.--'--- L

for non~occunatlonal nleural calcmrlcaglons ln varlous
8

¢

pleural calczflcatlon and Lou.d that pleural cal- -

.
, .
.
|
H ¥

cification among Quabec miners was not due to etnosu:e -

to ch:ysot;le ltself, but tc dusts nroduced durlng

- P e -

mlnlng operatlons. The dlstrlbutlon of cases Wluhln

- the Quebec lnduSury showed that exposure to dusts

responsible for pleural calcmflcatlon occurred malnly
in Thetford Mines and were therefore associzted w1th
local geological form=tlcns. Talc and mica in uhe
Thetford area were considered the most likely agents
respon;ible for pleurzl calcification in Quebec
chrysotile workers.

Are these pleural changes truly benign or should

65
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- they be considered as precursors of malignant changes?

This gquestion cannot yet be answered adequately, but in

i - Gibbs! étudy, persons with definite and suspected pleural
caléification showed no overall excess mecrtality when
compared with all persons employed in the Quebec
asbestos mining and milling industry born between 1891
and 1920. ﬁlmeslo found pleurzal plagues in 25% of cases .
6f mesothelioma studied Sy.him in Belfast. He stated
that whén the exposure was mixed, i.e. to mo;e'tﬂan one

" type. of fiber, the presence of pleural plaques in a
éopulation_seeme& to indicate a level éé éxﬁosure h
capab;e.of p}oduéing.ﬁéso£heliohas; ﬁdgell found éhag

”s#ipyafd workars w;th éleural plagues who had mixed
exéosure to asbestég'(ﬁithoug'evidenée_of pulmonary

. fibrosis) had 2 2.5 timés increased risk of developing
lung;;aﬁcer when compéred'wiéh the geﬁéral_gopulatign.
' Leathartlz’deécribéd the lung’function resul%s in

- .~ 181 =sbestos workers and concluded that'asbgstosis was
.usugll , but not always, associated with lung funqtion‘
defeéts”while éleﬁrai calcification a2lone had no effeckt

13

on lung function. Becklake™ > showed that, while pleu-al

" calcification zlone sppeared to have no adverse effect
on lung function, diffuse pleural thickening was

accompanied by a reduction in certain parameters of

pulmonary function.

Pleural changes have been known to be associatad

with asbestosis for a2 long time, but changing circumstancs:

‘
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_ becauze the underlylng ang dlsease is minimel. There

ney well be scme lnstances where plet..ra1 changes occurs

in industry have reduced duet concentrations in factories
and intermittent exposure elsewhere. The tyvical
2sbestosis is beconing less common and less severe than
it used to be and has become replaced by a very slowly
progressive disease in the lungs, while the well re-
cognized pleural changes are still occuring to the same

extent.’ These pleural changes have become "more obvious"

~ -

in the ahsence of underlying lung dlSease;_

Asbestos Disezses ' . L S e

(=)

..

‘Asbestosis o - " :

Asbestosis is a flb”OS’S or sca*r_“g of the angs

resulting from the inhalation of respiraole asbastos

fibers in high concentrations, usually for a prolongad
period of time. Some authors include the associated
thickening of the visceral pleura- in this definition.

- "fhe'donendené (Lower) parts of the lung are

affected first and the process progresses as the years )

"go by,'even after exposure ceases. The dlagnosls of

eébestosis depends on;
(1} history of exposure R N
(2) finding of fine end-inspiratory crackles at
the lung bases on auscultation with a
stethoscope ,
(3) clubbing of the fingers (not an essential
diagnostic sign) - ‘

(¢) X-ray changes
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(5) lung function changes indicative of
restriction of ventilation or impairment

of gas exchange
The ILO U/C International Classification of
Radiographs of Pneumoconijosis (197}) has been developed
for epidemiologic purposes and is descr%ptive, not .
diagnostic. A diagnosis of asSestosis can only be made

by’ examlnlng the worker. the X—ray, the lung function

=

tests and the occupatlonal hlstory. Other resplratory
‘dlseases such as chronlc pronchlels, emphysema, esthma
and eeftaiﬁ’eﬁfonic lung diseases can be mistaken for:
asbestosis. S

. fﬁé severity add éfoéression'gfresﬁesé;eis aooeers

to depend'on ‘the amount of asbestos retalned in the lung.

—

From the.time:symptoms are first noted most’ workers can
continue to work for 10 to 15 years and may live another
'5 to 10 years after finishing work, usually having had.
to reduce the work- load in gradual stages because of .
1ncrea51ng shor*ness of breath- A§bestosms is unnsual
unéer the age of 50. Other condltlons leadlng to the
heceseief for light work and early retlrement may precede
aebestoeie in this age gr oup; As meutiened'earlier[
improving industrial conditions over 'the past 20 years
have resulted in a less severe.form of asbestosis than
was seen in the 1930's, 1940's and 19507s. This disease

process may not appreciably shorten life in present

day circumstances.

ASARCO ELP 0004068
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(b)

;textlle lndustry (Doll 1355). -7fi'x.

the excess nortallty of lung cancer anpears to be ‘a

Ashestaos Cancer

According to Gilson,14 it was zbout fifty years

after the commercial exploitation of asbestos began .

" that lung cancer was first thought to be caused by

the dust (1935), about another ten years before this

was generally thought probable (1945), and a further

‘ten berore it was flnally establlshed 1n the asbestos

e

Lung cancer conpllcates 50—~ 604 of asb=5t051s cases

resultlng xron exposure fo cond;tlons more than 30 to

40 years prev;ously. In some sectlons .of the asbestos

-lndustry the effect of lmorovements ln dust control on )

"dramatlc reductlon oc thls comollcatlon ln oaral"e1 wltH

the reductlon of asbestos;s 1nc1dence. The most str;k—-

'~1ng contrast accordiag to Gllson, is between the low

rlsk in ch*ysotlle miners and nlllers ln Quebec bor1

1between 1891l and 1920 and the hlgh rlsk in the 1n~u l*';-

sulatlon wcrkers where exposures have been to a

"mlxture of chrysoti’e~umd amosxte 1n the U.S.A., or

to these two and croczdollte in the U.X.

Asbestos flbers have a large surface a;ee and
readily‘sllow adsorption'of other materials. Lung
cancers have been blamed on substances adsorbed on
to the fiber such as trace metals, cigarette smoke

and hydrocarbons from other sources. Cigarette smoke

e

S important and the interzction of cigarettes and
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asbhestos exposure has been wall documented by Seliko

Non-smoking asbestos workers rarely get lung cancer.

The typves of lung cancer in smoking asbestos workers
do not differ in their effects from primary lung cancers

The majority of affected individuals
Although lung cancer

in other people.
scme

die within a year of diagnosis.
is - usually assocxatnd with undnrlylng asbest051s,

authorltles belleve that thls is not always the case.
The risk of urematura death from mallgnant chest disease

Ashestosis uéually no longer kills beczuse improved
"ﬁilder“ form of

seems to be confined to those with high dust exposur
4 i L
dust conditions have resulted in a
Less mortality from asbe5t051s occuring after

discase.

lorgor periods of exposure has resul“ d in survival of
wor<=rs through the long latent perlod of lung cancear.

(c) thelioma
The -association between exposure to asbestos and

— diffuse malignant mesothelioma f£irst attracted wide
attention through the publzcatlon of a series of Soutn
African cases by Wagne Sleggs and Marchand (1960).

Subsequent comparisons between cases of this patho-

logically controversizl condition ané control patien
have confirmed a statistically significant association
Wagner et al also showed that neighbor-~

with asbestos
hood or community exposure could be associated with

this malignant tumo
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'spread readily to other narts of the bOG[ and lt k’lls

Copgress on Occunatlopal Health in BrLghton, in 1975._

11

Exposure in soma cases may be of brief duration
and there is a long lapsed period (latent interval)
between first exposure and diagnosis or death. This
lapsed pericd may be from 20 to 40 years or more.
Disease diagnosed today probably hadvits causation in

working conditions which prevailed between 20-40 years

ago, or longer. . .

The tumor affects the nleura, groﬁé élowly, doesn t

MQ

by slowly -compressing the ang and vital structures
assocmated w1th it. Perltoneal tumor is less Cbmmon .

and is similar in its effects. The tumor can occur .
from &bout the agé'of 35 onwards but more than 50% do
not develop until after age 60.. Cigarétte smoking doss

not seem to be a causative factor.

Acdording to a review of'ihe enidem*ology of

ﬂnesothelLOHa from estimates of 1nc1dence presentad by

."Allson and Corbett McDonald 2t the XVIII Inter:nat:.ona1

- IS . . T

the incidence of mesothelial tumors is extremely high

- in three situations: among insulators, zmong those who

work in or live in cities with shipyards and amoné,those
who work in or live in certain cities with large asbestos
plants. I

The most definite association with mesothelioma

is following exposurza to crocidolite fibers from the

Cape Province and Transvaal in South Africa anéd from

ASARCO ELP 0004071
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Western Australia. McDonald and McDonald concluded
that there are indications in most types of exposure

- of a gradient in the mesothelioma inducing potential
of asbestos fiber with crocidolite being the most.
hazardous, amosite less hazardous and chrysotile least

17 has recently demonstratéd that

hazardous. McDonald
cases from the chrysotile mines in Qusbhec, Canada, were
hdue to crocidolite. Crocidclite was used for the
~Canadian army respirators and this &1ber was processed
at the smte of the major Canadlan chrysotlle mlne.

Croc1dollte was SLmlTarly used in gas masks in Brltaln.

The Canadlan gas-mask workers experience exactly

parallels that recently reported by Dr. J. S. P.-uones18

and colleagues of some 1, 600 persons emnlo%ed 1939-45,
on the same process u51ng Australian cr001dollte in
Nottlngham, England. McDonald calculates tHak the risk
of mesothelioma after crocidolite exposure.in the
c1rcums»ances descrlbed would appear to be at least 50
tlmas greater than that associated wlth chrysctile
fproduction.

There is no evidence éhat the general pﬁblic is
at risk of‘developing mesotheliomas from the fibers -
measurable in the ambient air. . Occupational histoéies
are deficient in those studies which have attempted to

correlate environmental measursments with mesothelioma

incidence. The correlations between increasing

B
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utilization of asbestos during and since World War IT
are more reliable, indicating the likelihood of

-

occupational risk rather than public health risk.

C. The Issuss at Stakae

There appear to be three major issues at stake at the present

time, viz:
) (l) Caﬁ asbeséos products'be manufactured safely? . e
If so’ "‘ . ' o . . . ‘ ) '_.,' . .V.-" . _:."_. " .'.'. . ‘

(l) is thare any risk to users’ of asbcsbos-
"qontalplng products‘ana, - ) S

(ii) do.low ievels oft exboéure constitute ‘a
publlc health risk? ’ o UL
>~ (2) Can SLbStltut&S be found for asbestos°

(3) who is govng to provide the answers and vake tho ' ‘.1:

deClSlonS?

LIRS I A A S I I B I B R

1. 'Manufacturinc of Asbestos Pfoducté . N“' -1“ '_,” .

The uses of ashnstos are ryriad. Mzny of the uses .

of'asbestos are probably unnecessary and contlnue becaugn
tradléions dle hard. It cannot be replaced by sulta@le
substitutes as yet in many';reas- .
There is satisfactory evidence .in the world literatur;
to indicate thét asbestosis is a2 dose-response related
disease. There is, furthermore, adeguate evidence that a

dose~reponse also exists for the carcinogenic proverties of

asbestos. The fibrogeniﬁ {ability to produce lung fibrosis)

S TN U mmeT S e g L4 T emainn eerma Seetmm e e v £ e < et e a1 ® § 8 et e e P S mmee £ ¥ emem i oyt
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in-production’since 1970.

14

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 crocidolite, amosite,
chrysotile, tremolite and anthophyllite in the production

of diffuse malignant mesotheliohq of the pleura or peritoneum,
is divided. Although most ob;ervers believe that crocidolite,
pafticﬁlarly that from Australia and the N.W. Cape Province
of South Afrlca, is the most dangﬁrous fiber, tﬁét amosite
holds an 1nbermad1ary position and that chrysotlle éresents
-the least hazard some auvthorities do not accept this thesié. )
Having welghed the ev:.denca presented by both scbools of
thougnt I am of the opinion that croc1dollte has greéter
mesothelioma producing potential than amOSLte or chrysotile
and that its use should be strictly Cdrtailééf““?h the

United Kingdom the use of crocido}ité“héélfirtuéily

disappeared and no raw fiber has been imborte@.o: handled

In reviewing the.literatufe it is Sbfiou; fhgt.advan;es
in the'éontrol of asbestégﬁﬁgnufacture did not'préceed at
the saﬁa pace in tﬁé industrialized world. The Asbestos
Industry Regulations, 1931, which came into.éfféct in thé
United Kingdom in 1933, preceded the rest of the world 5y
aporoximately 40 years {or nore). Although it is difficult,
if not imvpossible, to make connarlsons of working conditions

in different countries for the same type of industry, there

are indications that the health experiences are different

; !
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in such countries due to the time lag between introduction

. ity

of comparable control measures. One group of workers in a
South African factory described by Collins19 in 1967,
worked.in totally uncontrolled conditions. This paper is’
not suitable for statistical analysis, but the description
given by Collins of conditions, in what he calls "an
asbestos refinery", is horrifying. He states "The dust

[R——, P er ses e wemiim e e " i,

_thhln the bulldlng resemblnd a dense fog, and could be.'

'seen escaplng lnto the atmosphere through the entrance.

“JEts of dust escaned llke steaﬂ £from raults 1n the con—

R ductlon systems’ between mills and cyclones, and dust lay

tthk on every beam and nrOJectlng surfacc.,
The lnsulatmon workars of the Unlted Statas are ner

gﬂ the best studied and most widely quoted groups in present

.nedical literature due to the prolific publication of results

by the Envzronmental Sclences Department at Mounc Slnal

Posnital in New Vork-' Chrysotlle asbestos mlners and n;l’ers
in Quebec bave been ‘equally well studied by McDonald. 9

NlcholsonZI demonstrates quxte clearly the proolens whlch )
ex1st in attnmptabg to deflne dust exnosures ror Lr;ulatlon.

_.workers where adequate dust measurements are lacklng, while
McDonald has beesn able to uti;ize information provide& by
the asbestos mining industry to derive é meaningful "Dust
Index” for chrysotile miners in.Quebes-

The best documented study o asbestos workers (textiles)

withAregard to medical and dust-measurement data is that of

"

the British Occupational Hyglere Society's Sub-Committee on

ASARCO ELP 0004075
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Asbestos Standards which was.publishéd in 1968 and recommended
a.cumulativé standard of 100 fiber/cc years for chrysotile
asbestos.22 In 1970 NIOSH reported that records of du;t
concentrations between 1930 and 1967 in one asbestos textile

o . .
factory, and betweén 1948 and 1968 in another, were assembled
in the Pennsylvania Department of Health. In a report
vresented at the Western Industrial Eealth Conferenqé by
Howard ayer, it was disclosed that, using lung function as
the most sensitive indicator of asbestos health effect, it’
. 2rpears thet cumulative exposures below S50 fiber/cclyears cause
noc redué;ion in FVC, and exposures greater than 200.fiber/cc
years_are‘usually associated with redugtion in- FVC. If this
cumulative e#posure waera spread over 30 years, this would mean -
that concentratioﬁs-less tﬁén 1.5 to 2 fibers/cc would cause
no reduction in FVC; and that concentrations greate; than
7 fibers/cc would usually lead to a reduction in FVC.és well
. as X-ray Ehanges in 10% or more oflworkers, .

The .present standard in the'U.S.A., and most of the
world, is 2 fibers/cc and is based on the BOHS Standard for
chryéotiié,' In the United Kingdom and certéin'other countries
crociddlité is dealt with more stringently Secéuse of its
association with mesothelioma. In October 1975 OSHA proposed
2 tightening of the standard to 0.5 fibers/cc and in Decemger
1975 NIOSH recommended that it be 0.1 fiber/cc.

. The argument regarding the adequacy '‘of the standard is
cependent upon the "no safe threshold for a2 carcinogeh" theory.

here is qualitative evidence that the 1931 Asbestos Incdustrzy

-

~
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Regulations in the U.K. had the effect of markedly reducing.
the incidence of asbestosis and similarly reducing the excess

deaths from lung cancer in the same factory studied by the

BOHS.23 Some regidual effect is still being seen in this

factory because dust levels were still relatively high in
many areas until very recently. Bearing in mind that the

BOES Standard was not published until 1968, that new Asbestos

Regulations were not made in the United Kingdom until 1969
and that the 2 fibers/cc standard was ﬂof officially applied

there until 1970, it is obvious that no conclusions can as

-

yet be drawn with regard to the level. of risk still'atﬁached.

to working in conditions in total compliapce.ﬁitﬁ this standard.
Haviqg attempted to review the mein issues regarding

asgestos manufacture, the answer to the gquestion posed is

obvioﬁsly, that we do not know for sure, but the-evidence

is pointing towards the conclusion that, when adequaéeiy

controlled the risk of asbestosis and lung cancer can be

reduced to virtually nil. Dr. Roach24.has.suuued.up the

-

situation as follows: IR

"A problem arises when it is appreciated that there is
no exposure which can be said to be absolutely free of
risk. There is no single threshold exposurs held in
common by everyone. There is, consequently, this
"gradually increasing risk in relation to exposurs. Tne
application of dust control to meet a2 TLV, an MAC, MiX
value, ‘or other similar hygiene standard will limit and
control the risk but is unlikely to reducs it to zero.
It has to be remembered that asbestos is very widely
used and brings real benefits to the comaunity at large.
A standard could be made so stringsnt that the cost of
dust control is prohibitive, that the productica and
use of asbestos ceasss to be economic, production and
use is discontinued and the associated benefits are
lost. Tne benafits gainesd by reducing the risk of
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asbestosis through reducing air contaminant exposure
have to be weighed against the possible loss of direct
and indirect benefits to the community from the use of
the material.®

He goes on later to remark:

"The air quality attained in industry in different
countries does differ and, no doubt, will continue to
differ. A wealthy country can afford to spend more
money on air-contaminant control. Also, a country

very conscious of the slightest risks to which its
workers may be exposed through their occupation may be
expected to have different standards from one which is
not, where other health risks may be so much the griater.

Tne benefits to the community from the use of inexpensive
ashbestos products have in some measure to be weighed in
the balance against the bensfits to the health of the
.werkers that would acerus by reducing asbestos dust
exposure.™ : . .

The further comments of Dr. Roach are of interest and I quote:

"To derlve hygiene standards for a2z air contaminant which
previde a known degres of protection agzinst a health
hazard, it is necessary to have 2 body of data showing

the amount of air contaminznt to which people are exposed
and the corresponding effecis or lack of them in the people.
It is also necessary to have 2 grasp of ths consequences

to industry and users of limiting and controlling emissions
of the contamipnant, Our present information is very
ipprecise, particularly in terzs of the practical
consaquences of specific hygiene standards. In developing
recoazendations for a hygiens standard, the British Occupational
Hysisne Society Sub-committes found that knowledge of the’
relationship between exposurs and risk was not the greatest
area of uncertainty. A nuch core difficult and contentious
problen was to decide on what, in fact, was an acceptable
level of dust control.

More information is neseded, for éxample, on the expensse

of dust control. Uhere this is done by ventilation it is
imnortant to know what is the npinimum amount and what kind
of local exhaust ventilztion and dilution ventilation is
necessary to achieve a given dagree of a2ir cleanliness in a .
work place, since costs tend to clicb as the cub2 of the

air flow.

Rzsearch is needed to deterzins the balancs between local.,

and general ventilation which produces a specified dzagree
of control at minicun cost, By sstting down the capital
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cost, Installation cost, running and maintenance costs,
it becomess possible to grasp more firmly the consequences
of adopting particular hygiene standards. This kind of
inforrcation is needed throughout the field of asbestos
dust control so as to be able to weighi up the coats of
achieving high air cleanlipess.

This does not reducs the choice of an air quality standard
to a mathematical equation, nor does it avoid the need

to exercise wise judgzent in the choice of standard.
However, the judgmant can become a little less

arbitrary than at present.”

The second question posed under the above heading is in .

regard to the risk to users of asbestos containing nrdducts.

Asbestos is used throughoub lndus ry and untll recnntly,

outside of the manufacturing industry, users too& Few, 1f

any precautions. Because asbestosis is dose—relatad no
immediate health hazard was apparent from this cause in users
of asbestos products. The'exception‘ts this rule is in the
insulation industry whers'the upsurge of cases becama‘marked
in the late 1950's and early,lQGO's, probébly as a result.of
the increase in asbestos ‘usage under noof conditions during
World War II.. The process of soraylng asbestos onto girders
of high-rise bulldlngs, spraying asbsstos ‘on the interior of
bu11d1ngs for heat and sound lnsulatlon and the extensive use
of this process in naval ship-building programs was probaoly
cne of the most haza*dous uses ever. Mechanical operations
such ss the sawing, drilling or a2brading of asbestos prcdﬁcés
will create dust and power tools create more dust than hanrnd
tools. The guantity of dust produced will also depend on the

amount of asbestos in the product and the nature of other

components. Most demolition processes, where asbestos-based
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products are being removed, are likely to give off considerable
amounts of dust.

It has been shown that brief éxposure to crocidolite
asbestos can result in development of mesothelioma. Userxs
of asbestos products are usually exposed_intermitténtly and
éccumulate a smaller dose of dust ;n the same period of time
aé wo;kers continuously exposed in manufacture of asbestos
prcducts. Mescthelioma mey occur in the absence of asbestosis.

Mesothelioma has occurred in plumbers, carpenters, electricians,

»

or others'usiﬁg asbestos. It has also been reporﬁed in -
persons who have lived in clcse proximity to .crocidolite mines
ané mills and factorieé or building sites a2t which crocidolite
asbestos was used. From 21l the epidemiological surveys there
are between 5-30% of cases of mesothelioma in which no
evidance of exposurs to asbestos can be found. It ha; be=an
shown that nearly everyone who lives in an urban community has
“somz aﬂphigole asbestos fibers in their luags. '

There_hés been'a‘great deal of controvasrsy as to whether

. e .. SR . .
asbestos braks-linings constitute a2 health risk in terms of
exposurs’ of brake service mechanics. The epidemiological

survéfs cdnéucted on this population have hezn carried ouk
very recenﬁly by the Selikoff group, and no other epidemiological
evicéence is available as yet. There appears to be some evicence
of radiologic changés'in brake-service mechanics in the group

25 '

stucdied by S=21ikof:f but no evidence of frank disease.

At the Annual American Industrial Hygiene Conference last
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month, NIOSH presented data showing that the use of proper wor}
practices would reduce the asbestos exposure of brake service
mechanics to an extremely low level.. (Approximately 1/20th of
the presently permissible 0OSHA level.) NIOSH will shortly issue
a technical bulletin outlining acceptable work practices. The
recommended work practices will be almost identical to in-

structions provided by Raybestos-Manhattan to all friqtion

‘material customers for the past 2-1/2 years.

There is obviously some risk attached to the use of car‘aln
asbestos contaxnlng products, but many Give off no dust and

others, once incorporzated in machinery, etc., never again ses

-

4

the light of day. Great cars should always be taken in the

use of ashestos and materials containing it and the dust leval

should always be below the minimum required. The méin non;
industrial use of asbestos is in do-it-yourself buildivg
materials. There are also some donestlc products whlch ccn;a-h
asbestos, sucn a% some electrical applzances. There is
negligible risk of fibers beingfdisﬁerse@ from domestic products
in norﬁél use nrovidéd they are-iﬁ good condition. .

To preveut the misuse of asb=stos DIOQUC»S warnlng 7abels

shou_d always be afflxed and work practices advised.

In answer to the third guestion it should suffice to say
that there is no nubllshed eblaemlologlcal eVLdence to supvort
the hypothesis of a possible danger to the general public.

The biological effeéts of asbestos have always manifested
themselves in individuals or groups of individuals exposed

to dust concentrations many orders of magnitude greater than
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levels measurable in the general environment. One major area

of concern is the ingestion of fibers from water carried in
asbestos cement pipes or from the filtration of wines, beers,
spirits, beverages, etc., thréugh chrysotile asbestos filters.
This concern arises mainly beczuse of the demonstratién of an
excess incidence of gastro-intestinal cancer in certain heavily
exposed asbestos insulation workers and hea?ilf exposed textile
workers. It is interesting that the textile workers studied by
the BOHS do not exhibit a similar excess mortali?y from GI cancer.
If the use of'chrysotile asbestos filters is discontinﬁéd this
would be a.retrograde step. The ingestion of chrysotile asbestos
and other typss of fibers in expsrimental animals ﬁés iaile& to
produce resotheliomas. From human evidence, only people with a
severe exposure to asbestos dust have contracted peritoneal
meéotheliomas and these tumors have not been found in ény of

the asbeétos.mining areas except those mining crocidolite, in
spite of the very heayy dust exposure especially in ?hpse

exposed to chrysotile.- . LT

Asbestos Substitutes

The major health nroblem 2ssociated with asbestos exposure

is ﬁesotbellom . As has bean stated earlzer in this paper,
asbestosis czn be controlled gnd lung cancer appears amenable
to similar controls, but becaus= the latent period betwas

first exposure and diagnosis o= ra=sothelioma is long, and this
malignant tumor's association with asbestos‘exﬁosure is a recent

discovery, suifficient time has not yet elapsed to determine the

level of dust capable of producing this response. Som2 evidanrs
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has emerged that mesothelioma is dose related, but more time is
needed to determine this dose. The gradation of effect previously
discussed becomes important in the context of prevention. The
reasons for this gradation of effects are of importance and : ey
determine the feasibility of using other fibrous materials as
substitutes for asbestos. |

The theory developed by Timbre1126 can explain the gradations

in biologic potential of the variocus types of asbastos., He

" suggests that long fibers are preferehtially deposited in the

_ respiratory bronchloles at bl*vrcat’o ns and that this’ nay explain

why fibrosis tends to be assocmated first w1eh resp;rato*y
bronchioles and with long fibers. Ee aleo suggests that the
characteristic "rectilinear" shape of amphibole fioers comparad .
to the "curlyJ morphology  of chrysotile.fibers, allows the

amphiboles to penatrate to deeper parts of the lung more efficisntl:

than chrysotile fibers. A reasonable theory has thus besn proposed

h

to explaiﬁ the reason for the developmant of mesotheliomas. It

is based upon the =2bility of certain types of £iber to penetrate

deeper into the lung than others and to reach the.pleurél cavity

"ea T

Substloutes for asbestos are belng sought although for most

purposes none have been found as yet. Other flbrous minerals

are being tried among them glass flbers and n_neral wools.

‘Animal experiments indicate that if such fibers were ‘capable

of reaching the pleura, i.e. had the same physical characteristics

as zmphibole asbestos fibers, they could produce mesotheliomas.

The available evidence depends upon the implantation into ths
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materials tested to date. Both in Europe and in the United

States epidemiological studies have fziled thus far to demonstrat?
any carcinogenic hazar& to workers in the man-made mineral fiber
industry. This is a field of very active research and should

hopefully provide answers in the near future which would prevent

a repetition of the asbestos tragady.

3. Who is going to decide?

{(2) Scientific Ovinion

"As long as there is any .2zirborne asbestos dust in the work
environment, there ray be some scall risk to health, UNever-
theless exposure up to certain limits can be tolerated for -
a lifetize without incurring undue risks." (Roagh)2

_ "With this discouraging picture of inadequate knowledge of -
, risk, ill-defined exposure information, and limited
enforcament of existing levels before us, one may well
ask of what value a TLV is for asbestos, cr for any
carcinogen. Should such materials be banned from use -
in all forms? Asbestos is extensively used in industry
for insulation, for inclusion in plastics and other-
products, for reinforcing high-stress materials. At present,
nearly 1 million tons are used annually in the United States.
For some uses, 2s in brake linings, it is difficult to find
2 replacement. A societal decision to ban the use of
a2sbéstos wouwld create serious, if not insurzountabls,
difficulties. Moreover, we would still face control
problems posed by the large quantities of asbestos in
current use. Our only recourse at this time is to limit
human exposures to asbestos zand other similarly recognized
carcinogens to the lowest possible levels, with existing
technology.

.
W

4 In the case of asbestos, a2 TLV can serve-a purpose: .
- Recognizing that it is, in fact, a Risk Limitation Valuse,

however ill-defined that risk night be, it cz2n serve to

candate implecentation of available tecunology and rule

out the small fraction of work processes in which available
technology f2ils to keep up with the major portion of the
industry. PMore, howaver, is requirad than the specification

of a number, The specification of work practices aad "’
. . enginesring controls offers an essentizl supplazent to a
numerical TLV if the latter is usad at all. Applicatica ..
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of many economically and technically feasible procsdures

can reduce exposure to levels much below existing numerical
values. These should be mandated. Moresover, such procedures
can be specified with Joint government-union-management
cooperation and can be monitored much more readily than

can dust concentrations. TLVs and work-practice standards
should be reviewed frequantly with a2 view to achieving
continued reduction in worker exposures. The specification
of a proposed TLV can serve as a stimulus for the development
of new engineering-control methods or to rule out marginal
processes that cannot be controlled. As new enginsering
developments evolve, the lowering of a minimel standard

can be undertaken along with the specification of

additional protective work procedures. .

To a limited extent, this has taken place in the asbestos
industry. " (Nicholson).3L

"Threshold and dose respdnses are only®two of ths cozponents
in decisicn-making in environmental control arnd regulation.
In addition to scientific data, with all of its present
limitations, public health responsibility must incorporate
"srudence® as a factor in judgzent. This invokas such
issves as "cost/benefit ratios” and "risk’, as recently
reviewvad by Falk., The cost/benefit ratio, at best an
elusive attainment, must clearly delinsate the "cost to -
whom' and “benefit to whom." The quantitative contribution

to this equation nust virtually be entirely derived from

data on man. The concepht of '"risk" - the summation of

threshold and dose response - when applied to population,

is indispensably but not exclusively based on human as

well as on experimental data. Laboratory contribution to

nrisk™ encompasses the entirely tenable concept of threshold

as well as dose response when addressed to the subject of

the conference: the hazards of enviroamsntal agents to

men." "(Kotin).27 _ - : S

.

B " A

Trade Unionsg .-

."In-the past, risk assessment has been largeiy the dozmain

of academic, industrial, and government scientists who have
usually waited as long aa possible to share their information
with workers. This discussion will focus on the need for
risk asseasment to be a procsss continually going on at two
lavels, Federzal and loczl,

The need for Federal involvement in the standard-setting
process is obvious, with tasks ineluding carcinogenic risk
assesscent itself, standard-setting, enforcement, and when
neceasary, further modifications if workers are not being
adequately protected. The need for worker involveament has
only more recently been recognized. During this Fedsral
standard-setting process the involvezent of worksrs or their

P
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representatives is critical to the design of an adequate
standard, =monitoring, and medical surveillance. Once set,
workers nust have an active and informad role at the local
"level in assuring that the standard is enforced." ('.-Iolfe).2

"To reiterate, the most difficult decisions to be rade by
governzent will not be scientific in nature. Social and
coral decisions will be made that can channel and shape the
development of our control technology, which itself will
become a major determinant of our future welfare, In this
process, labor!s contribution is unique.

Alone among American publics, the worker is most exposed

to environmental. insult both.in the community and in the
shop, whils baing most vulnerable to the economic consequences
of control. He and his institutions are of necessity,
therefore, in a position of foreced objectivity.  Thus his

is a critical voice to be heeded. )

Tne participation of orgenized labor is not automatic. A
positive effort must be made, an effort I call "positive
public advocacy." This is an essential government
responsibility, involving the public in decision-meking
processes such as the assessment of environmental risk."
(Samuels) .29 . .

(c) Covernmsni and its Agencies

"Baczuse the Federal govarncent has providad for =z National
Cancer Plan under the leadership of the Director of the’
Mz2tional Cancer Institute, it must be this Federal agency
that provides overall laadership for an effective integrated
national program for prevention and control of coccupational
cancer. A splintering of responsibility for research and
training czn work only to the detriment of the worker. The
NCI .cannot retreat from its responsibility to -provide

- .regulatory agencies with information concerning risk of
exposure to specific chemical, physical, and parasitic
a2gents dsconstrated to induce timgw:a."™ (Lassiter-OSHA).
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