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KISYORICAL PERSPECTIVES IN OCOUPATIONAL MEIACINE

Wittenoom, Western Australia: A Modern
industrial Disaster
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GEQGRAPRY

Wittenoom: i mmotely focated in Westorn Australiz™s sonth west, approxi. i
mately 1,600 K by rosd from Perth, approximacly 320 Km from the coast, and .
720 Km from the maithead 8t Meckatharra, '

The rocks expesed in Witenocom Gorge consiss predominaatly of quanics
intezbedded with siliceous or chetty ironrstone, the deposiis of anocidolite being ax-
sociawed with the itonstone. The bands of cricidolite oecur approximataly 25 fewt
apars, with the Towes vebs of croclolite averaging 2 172 inches in Bickness 2nd the
apper rocidolise vein occurring some 200 feet above the bese of she cliffs,

DEPQSIS OF BLUE ASREBTOS

A considerable amouet of fiber was avaifeble in the cliff fazes and ¢ould be
obtained without much difficulty at cutcrops IMines Depastenent of Woa., 19381 :
Enitialy it was coosiderad doubinfial wien the sarmvn wido: of thit velts wowkd permit
tire deposits to be worked economicslly by wndergtound methods, 7
I 1938, 1he. Swie Mining-Engineer wwpartef TMines Departmem of WA, :
1939] that the ¢rocidalite deposits had been warked by 'hand dressing™ oty along
the sredn RYbon b rimerial ctrmaining Tong Hbers n the Jower hopixon. Fhe irorstane
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amount of chirysotlie and amosite imparted from Canade and South Africa (Xu cral.,
1985L ’ .

CAQCIDOLITE PRODUCTION
The Production pf Asbesios

Ia 1937, 14 wns of crocidolite were produend From the Wittenoor area with o
w1al vafuc of £816. 1n the following year, 55 ons valued xt £3,170 were prodused:;
but it 1939 the totad fetf to onty 24 tons, vaiued st £1,903, and in the following two
yeurs just over ont ton was produced. Production mpidly increased from 1943, when
Australia Blue Asbestos Lid, took aver all the lesses xad confined thed aperutions te
Witeenoom Gorge. By 1952, 3,000 tons of trecidolie per annum wae being pro-
duced and by 1957 this had inctmased 0 10,000 1008 per annun |Austrabis Bloe
Asbestos Limited, | 1958}, This fevel of production was sustained until the industey
closeg in $966.

Mining Bractice
Tue mitial minc and mill gperated by Ausvalian Blue Asbestos Lid, {1948}

were situsied in Wittenoomt Gorge. In 1957, & new mint and mill were opened i~

Coloral lorge {ADDP, 135B]. Initiatly, most of the one was won from ihe upper am,
iy order to aliow this » sdvance far encugh ahead of the lower seam for safe
sxtraction of the fatwee. Trie ore was defivered inte 3 bin and thes crushed, ikt ina
coarse crushier and hext @ a fine crusher, after which &t passed w0 an o fimd rosry
drer, The fiber was claaned and packed into jute sacks in 106 3. Joads.

The whole 23 years of mining and mitling was 2 process of tnial and ¢rror, The
mining wehnigus was fied after five or 50 years of zaperimentation by British and
Areican managers, Miling of the ore never reached this point of stability. R was x
simple dry mechanica! process of erushing, grinding, amd aspirating, but prablems
persisted it dust control, ventilation, adequate fiber purity, the exfremely abrasive
host rock which made maintenance & huge task, and in the company™s mining inex-
pedence. The old mill, which operated fram 943 to 1957, was poorly organuzed,
whife the tew mill, which ook owerin 19538, was batver plaaned, with a better Sysiees
of dust contel. However, dust control and fiber purity ematued problems throughou
e Jife of the works, in the mid-1950s, the company experfimented with a wet
extraction method, but noting ¢ame of it. '

et Collextion and Measorement

in the new mill, roroclone dust cotlecting wnits were used for duss collection
fAustralia Blue Asbestos Limited, 1948; Mator, 196K, The dust was satursted with
water in the rotaclones and the sfudge discharged 10 3 pump which delivered itw s
thickening tank. The heavy siudge Setibed out and wis pumped lo wasle, while b
clexs water overfiowed 1 atank, from which it was circafared back through the plage,
The plant was designed on the company™s own gxperience. Canadian and South
Afeicasn plants were examined, bit the condition of the o fit the former and the labor
conditions in the futter were o different thal no direct application of this knowledpe

was passible. The maost efficient types of machinery, based on performance inthe glid

plant in Wittentom Gurge, were instatied in the aow plant in Colonial Gorge.

Galy one adequate survey of dusiiness was performed M Witlenoom. This wis
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underaken in 1966 i the final year of operation of the plant by en industrial
hygienist PMajor, $968). Fiter jevels highes than 100 Pmi were messtred in many
pasts of the planl, sed subsequently permitted astimates of individual expoture of the
workforee to be made [Amnstrong €t al.. 1988], Mor: recently, soue of the arigioal
cust fitters used by Major in his 1966 survey have boen re-examined {Rogers, 1990),
-and The cneasurements were said o have underestimated the degree of expastre by
““orders of mngniwde.”" Prior to these St Ineasurements, rude konbrerr meadings
dutct been catyied ot &y the incustry and the Mines Depatument of Western Awgtralia.
These readings usually excoedod measaresment Hmits of 1,000 particles per ¢, In
1931, Western Australin having adopied 2 safe dust timir of 176 partictes percc, the
company was wamed repeatedly and the Commissioner of Public Health wro o the
Under Secretary for Mines that the. **hagard from ssbesios is considerably greater than
that from sHics . . . we bave reacon 10 delieve Sl stiention 1o this aspect of stining
operstions §2 Witnzaoomn Ius been iradequate in the past.* In 1955, the Mines
Inspector 1o close the mine. However, the works were nol closed uptil the
company itseif wok the decision in Decetiber 1966,

Econamics of the Industry

The Government reserved alf ground xround the ATA Jeases frorm selection foe
crocidolite mining By others sad provided shipping subsidies 0 the company. bt the
asbesios industry was always economisaly margioal becaise of #ts inability to com.
pete with farpe seads produrees (6 South Aflnce mid Tanada. The company made »
profit for oaly v fow yeurs hetween 1955 and 1960, when it had 2 five-vear expon
contisct with Johns Manville in the 1L.5.A, By the fast year of its operation, it had
acTumulated dosses of $2.5 mitlion. Lador shomages, expecially of skilled Avstraian
iners and wadesmen, were continuous cspecally it the 19603, when the pearby iron
ore industry attraciesd many workers by offering bty wotking conditions. Capitat
<osts also rose, b market prices did ot rise as antichpared,

TOWNSHIP OF WITTENOOM

The origina! setlnment for the molee and mill i Winthoom Gorge was in the
gorge s, shbowm ont TR From Voo mine. As e workiorte grew, Ihe iownship of
Witternoom was ixid it and buill at the entrance to Witenoom Gorge, about 12 Xm,
norh of the mine. 1o 1961, #¢ popuiation of the division, which included Wittenoam

. A3 .ghe own. whare Se-draiizy of peopitresided, Tomisinem of 671 males antt 309

females, At the Hme of closure of thy mine ia 1966, there were 1,468 mules and 424
fornales flurcau of Ceasys Statistics, 19713 The sownship in 5958 contined 51
houses, » generst sore, £2le, Library, cinesea, bikiand room, hoicd, teanis cos, race
eour, ke wed ookl powds, po%t oFe, polive Raton, tosphwal, S
schoot, Catholic scbool, xd kinderpsen, A weekly baby clinie operated and a
oot resided in the Wwa. Single roen weat acimmadated i Iwo-roemed furs, four
tnen fo cack b, and 3 centnd cafeterta was provided for heir use, Later, dorsitory
accoryrextation was alss provided, Howsing, school, hospital, police station, wates
supply, aruf post office were provided by the Governmens, wod all other bulldisgs asd
Arenities weie sompany projects, Thest was a Roman {atholic chirch In the owa-
stiig, and Chareh of England and Methodist cleegy vished wve & vavath, The Wowm-
ship enjoyed 2 regular ait sérvice by the MacRobertson Mitier Airting Company sach
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FABLE K Buraiion of Fanploynmnt of Ausizxiis Biee Athestos -
Lompeny, 15431966

“Frerid of eonployncnt (st % of wock forix
<3 43
36 i
&9 $2
P12 %
> s

Tuesday, Thunday, and Satwday, and by » Pove Station Service aircnf cach
Wednesday, Thursday, and Priday. Layman {3983] has porwayed ¢he town s #ie-

teoiypicat of the usual mining 0wn in only one Tespect: its isclation. s community .

wsticgians waee fesc vnd Gegile, s aede proonism chosaciztized by apaby and
inactivity, evidence of class conflict was infrequent- Vitually so chaflenge cxisied 1o
company dominance in a company tawn, The worklorce way aot miftiant 3¢d did not
display much sofidanity or overt class suuggle, i€ Was transieny: jess than one-guacter
stayed for longer than pace year (Table 5. Many of the workers were refugees from a
cepeessed postwar Europe and wem there anty 0 earn sullisizat monsy 10 get & tan
clsewhere. As a result, all organized aclivitics. swch as yade unianism, politicat
actfuism, 30 cotmenanity Qrganizalan, were woak and spondic, Deapitt Y pect
warking conditions, 40 major strkes aocumed, Collective activiem (o femedy priev-
ances was 7ate; i was not uali 1965 thal men living fn the single men's Quanters
pettioned the Heatth Department 1o runedy sheir syb-smnidind Kving conditons. The
one comnrtity organization which did surcive succnssfully was the Catholic church
and conven! sthool. =

Fhe Government of Western Ausiralia assisted in setting up Uy industry by
providing, e houses, as well 25 tranwpact subsidine. 2 tocoumged popit © 2o %0
Wineroom by projecring the town as madeen and 8 model for future deiopment in
remote aress. Wikenoom was presenied s the lazgest infand sowe In, fhe norh of
Stgte, with a stable and Jaw.abiding community and a long and prosperows future,

Taifiogs from the milk, ek in reddus! crocidotise, wese foung 1o0-be idea] for use
about the ownship for paving te roads, parking aneas, aed e like, 20d for reducing
e dast ard raud tn the back-yards of the townghip's hiouses. From the middie 1960s,
the Health Department of Wesiern Austrafis mied to ong e caoyrey ot using
thiese taihings and even proposed o introduce 4 fegulation under the Health Act
banniag their use. The Minister for Mines prefersed 2 course of obtaining 9 com-
prany’s co-operation, but the wse of taitings was ol stopped uatil the snid- 19608, the

"~ ondy eReopeR being & pertited use when incotporsted In conereln and in the

construction of a police station. There was a major ishap witen, in the ke 1960s or
caidy 19705, tie then Goverpment Depatiment of Chvi) Avistion, withom consulting
anybody, used massive amiagnts of 1ailings on the sirpont tamac. A Pubiie Healih
Depanimest knsperior noted in 19732 “'Sweets are scated, butin all eacep one of iwo
Cases have been made with mine tilings. Evideace of unsealed tajlings msy be noted
o the 5iges of the roads. In the carly days, it is obvists that pewuple used tailings 1o
1izke driveways for stheir hoases and some ¢ver used hém 8 gaver garden areas:
Ratge argas covered by the tailings include the front of the Witteaoom Chub, the car
park for the Club. the convettt playground, the vehicle parking sie near the Staw
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sehool, and 1he 0anis cours. The race course is compittely covered by tuilings and
it 3§ interesting fow the fiares have booume putverized and separsied with rain to form
concenrrations in the holows made by Hoof marks,™

YHE WORKFQRCE

Between $943 and 1966, some 500 majes and 500 females worked for Auge
irpfize Bluz Asbomios Lad, ot Wittenoom. The maxitnum work{ores at any ont time
in the 19605 was-about 500. The mine was run mostly on contrsal raves, racher than
wages. Despite this, the company was unable 1o reonir skitled miners in Westem
Austealia becgase Austhalian stiners were not pregred (0 wark continyously in 42
inch stopes. As A consequendce, the company lurned 0 oversess recrutiment of min-
erx. R receuited trgely youhg and woashilled migrant Bibor, mostly frovn Iuzly, and
Brought them 1o Wittnoom on two-yeay contssts, Othess wers itcruited dirsctly off
wigrant ships in Fremantis (e port of FRenth} on sik-month contratts, These men had
no tadition af ine work Or sny idea of the conditions they faced. Masy wer
Ghsmvayedt whes ity saw it Sitwation, Yt they wow reratively powesless: they had
8¢ mancy, po ecoghizad sKilis, no comhon geduion with which 1o defend them-
seives. OF the Joca! Ansiralins who wotked at Winendom, trany wese Rintrant and
quickly moved o4, Work, in the mill was also deered unskilied. # was Beavy, noisy.
dirty, and hot, #nd fow worked there &t fonp. Many laft fuc home 2 voon 28 vy
coniracis had been Ruilifind and some left sooner, Those who witt forced to 59y in
Witenoom moved to the mine at the fipst Opportunity. Most of the mill workers had
hetavy laboting 1005 at difforent points in e milling proctss where they provided »
back-up for an inedequaie mechanical prooess. At the end af e milling process, the
bapkers were doing e job widely regarded a3 the most intolerable in the milk.
Workers pesponded o these Opprissive working conditions by leaving the job. Turn-
avel in the mill wis pootinions. What was fourd 16 be sicst ittolorable was the
amkreat of dust,

D1, 1.C. McNulty heoates . Wines Madical (Vficer in 1957 and s dewiied
his sxpetience visiting Winenoom personally: *“Ow amival § was met by a cinttpany
official af s airport and ke o & tour Of thie mine and mill, § folt at the Hme that
it was the dirtiest mine and mili § had evet seemn, afihough [ had no occupationad heahth
watning. Bul by that time { hud vislied many soiface and underground workings fe the
eastrrn. gnidfelds. Thee were clwnps of asbasios il over the: Hoor and- sefaces of
e il and ane's clothing wes rapidly seiled by contett with any Sulece, Sunbeams
shawed heavy dust parteles and visibitity was sduced In sOme areas. Aftor crushing,
at the exit of the underground mine bigh up ot the face of the gorge, the okt on A
et P bl eazied the top sory of the mitl, “Tixe fiber was heavily sdeixed with nxk
and Cpickers™™ stooped over the belt, manuiily removing she Jarger pieces of rock.
Thiz was a very dusty area, As the belr movedd down Suough the vasions fevels of the
i, smalier rocks were removed, fiber was Froesd, and then dischanged from a hopper
and bagged. Every operstion in the wikl s associated with dust, even the hosse
keeping, Sweeping up the floors was done dry and vaised a groat deal of dust. ‘The
men 8t the bagging plant simply staod aver open Bags, which were filied from a

chute. The floor was hetvily contaminaed with clumps of asbestos and you pottld see .

it i the men's clothing. haiT, everywher. At somp $tage, either this yexr of subse.
queatly who ¥ was present, Zhe bagzers wore respiratars, but ditse wepe of 2 ety
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simpie, belf-face cartridge Hpe, During ty visit, the maximum tempersture sarely
Aropped below 1OF mad it was obviously impossible 4o seasanably heavy watk
B1G bowrs 3 day wearing such ¢ tespinator, They were obviowsly ill-fisting aad
incffective anyway, The dust was extracied from the milf and simply porired out
abavs, (o laned 1o 1w back 1o de Tilt anb sff offices. A mines mspecior reported
dust fevels in tie air Measuind o the fawn ounide the staff offices would be snac-
sSpable in an underground mine. The dust eaerged ot the ssitte fevel as g mats
etitraned (o the undergrotiad workings, and dust in the wir cptening ted boen measund
& beivroen 206 and 300 panticies por cubic centimeter, # fevel whicl; was sbove what
wanld I weonpted in e pold wining indusiry. The undiground workings were aiso
faiety pootly ventiated and bumid, The vock was panticulady hard, had & bigh frec
silica content, water was not very cvident, and there was cbyiously & serious silicosis
fisk. Apant from 2 gencral shomage of waier, management fiad difficulty with dasmp
fiber and, in fact, Hmited the use of water 218 this contributed 1 the generat gustiness
ql whe wire avd md.*- Cowside the mill, the waste maleriat, We willngs, and he
marerial colected in the dust cawacior sysiem weee simply dumped from happess
onto the Back of tucke in 2 cloud of dust and the trucks then driven up to the gotee
ovér raadwarys laid with tastings 10 dump the ore. Vehicle aoveament owee she roads
saised a great deal of dust. Akdine pilots cltiened they homed in on Wittenoom fror
congideadie distakes by Wenafying e blur haze on the horfron.™

Expostre Stgndaryy and Reguistions

in the United Kingdost, official action 10 ¢anirel caposure 3¢ ashastos was
initiated in 190, based on & FH28 929 sudly of Merewather apd Price (Morewsthar,
19307, which stowed Hat sstesiosis was an industiaf Gisease and conciuded thut
there was no substituic for dust control at source, 'The Asbesios Repulations (1931}
were invaduced and 2 schefe for compensation of workers developing asbesvasic
wWas insititesE,

‘The first teconunendations for ashestos sxposuee contp) in the United States
wetn e in 1938 {Erenseen, 1938}, foltowing 8 study of 543 cmgroyecs in four
asbeatns iextile plants. The reommended ait conoentration of § mppef, as dewermined
by the impinges wrhnigue sad cosnted by light microscapy, was esublished. I
1946, (e American Conference of Gavernmental Indvstsial Hygienists adopied 5
mppef as & threshold fimit value. in New South Wales, the “‘Drension Standard™
fam e U.S. Had beon adopied by e Heahh Depargnest o G measureinént of
asbesios in indusey by 1938, The same standard was adopted in tegutations in
Victoga in 1945. in 1956, the asbesios mdmwmdwimadanmmm
ah0-Health Act In Victoris, Hence, I the tesponsible iastrumentalities in Westem
Ausibia, nowledge of the hsrmfil effects of asbestos ead the need g0 control
a¥pasure exigied draing the time that the Wikenoom m&usuy Was operating.

The National Health and Medical Research Councit in Australia recommended
an eaposuee level of 5 appel (30 frml for all asbestos in 1964, reduced s 13 4 wppe!
€12 (it} ie 1999, 4 f/zal in 1973, and 2 (7enl for chrysotile and aracsize and 8. mt
for erocidolite in 1974, However, Westera Ausieatia did ot legislate on asberios uniit
the: Fauarics wad Shope At i 1973, Rexonsiphisy for health and safely in the
rifing industey was the stantory responsibility of the Mines Dapariment, and it was
jeabous of the interfaresce by the Public Health Degartment. In velution (W the indusery
& Wingnoosry, thacetore, e fegistinive resirictions were ever imposef. None of the
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published descriptions of eformation available during the 19505 was considersd very
relevant 1¢ what was 1aking place at Wineaoom, The Bierstry discuzsed ashestosis
s & discase which oacurred afier very lengihy expopers and et (he veny SADIE ot
s progeession that occurred after the vary shart But Intense exgriures 3t Witlenoom.

THE INCIDENCE OF DISEASE

The youth of the workfores {(37% weore Jess thas X verrs of age when fist
employed and only 16% were agexd 40 or more) s had an imporiam effoct on the
subsequent iocidence of asbestos-related discases, as many have sirvived 40 experiv
ence Qic onset of diseases with # long fatent period. In 1946, thie Wisenoots Mine
Manager wrole (o his heed oflice describing the first known asbeslosis caso-wa Tan
; eatied Df Hils, 1980} In e same year, the Mines Depatiment Inspector

5 deseribed he dust conditicas at Wittenoom a5 “@okfic.’” Twe your, luer, Di. Baie
1 Seint, the yiag doctor for the Pifbare, but ftmerly from Newcastie-onfyne, where
e had acquired 2 knowiedge of poctpational kung diseases, informed the Witiepoom
Mine mgnsgerest that asbesios wis extrmmely dangerous and that men exposed
; <ol cantratt chest diseade within ik by, 3¢ WO Lo the Prbiic Healis De-
i partmeny in Penth predicting that the Winenoom Mine would produce “‘the fichest und
mast ethal cases of ashestosis in the word's litertyre. ' ‘
in 1961, the first ¢ases of mesothelioma was detesiad atnong ex-Wikenogm
: workers IMeNulty, 1962]. By 1967, numerous tases of ashestosts had been described
¢ amorig Wittetsoom woykers {Eider, 1967] and Tse Jocal couneit was also warperd that
. the tots of ashestos wailings being spread around the sownship 10 control the read dust
and rkd could threaten even tonrists,

Mautatity in the workiorce of Winenoow: has been siudind subsequently Hobbs
et 2l., 1980; Ammstrong ¢ a., 1888). Based on two diffarent sssumplions ws i the .
vital yatus of subjects Jost 1o follow up sandardized monality matios (SMR) have
bt taiaiartd. The o asumed al those Jost 20 foliow up were stil} slive upaape
85, whereas {he second ctisored aubjocts at Bt date they were fast knows to be ative.
Among the 8,505 men who were stoployed i the mining and milling of crocidotine :
al Witkenoom betwesn 1943 and 1966, the SMR for at) causes of death a3 of Pe-
oember 1980 was §.96-1.5). There was & Strtiszically significant excess akmber of
deaths from cancer, seppiasms of the rraches, bronchus, and luag (SAMR 1.60~2.645,
and pooplasoos of the stomach (SMR 1.36-1.96); 32 deatly wome xxued Fooim malip 4
nant tesolhsliona. Excess monatity also goupeed from respiratony diseases, pasic- 3
wlatdy prevmoconiosis {SMR 15,3-25.%); infectons, particulanly fubesculosis {SMR ¢
2,724,097, temal disordees, paricuiarly wicoholism (SMR 3,164 87); digestive kK
discases, paticulardy peptic wesration (SMR 1.98.-2.46) and cinbosis of the Tiver
SMR 7.33-3.944; and fories s poisunitgs, pamcu‘aﬁy nhEtransport aocidents
(SMR 1,62-2.26}. “The startality from pocwmoconiosit xnd Bom malignant mesothe-
ikt andd the exCess fivin mapiralory canoets, dut nol from stonach neoplasms, was
- deprodent o G since fhst expasure bo erocidolite and on cunulative exposure,

Taere was no ncrrase in mortality from laryngeal capgeer {SMR $.68-1.09) o other
neopirsms,

As & result of she crocidolite Industry I Westers Ausiratta, the jncidencs of
sradignany mesothelioma Ras beett grmaler In this strie than in aif oter waes of
Australiz sinee tho mid-1960s [Musk ¢t at., $989) wnd i ono of the highest In tp
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world §de Klerk and Armmsirong. $99]. Pleurs! masotheliomas have sccounied fof
neatly $0% of alf cases of mesothclioina in Ausealia, Up fo the end of 1986, 12 of
P4 casey of wufigrase stesodielioms bave been described as periteaeat in dit Wie-
toom workforet cohors {de Kierk ot »l., 1%8%).

Ag i other studies, tusy cancer iicidence has appoared 10 increase Hncardy with
commeimive Sapasum 10 crocidofite e Kink of 83, £9800} SmoXing and crocidelite
exposure have scted independensly asd honve, mankiplicatively, in the production of
leng crer in 8 subgraup of the Winenoom fuhott in whom smoking Mformation
was obtained dy maited questionnaire {de Kierk ¢ al.. 1991].

| OHOREUNTY FROM msmé&wmmmas

A study of the prevakence of saGographic abnormality in the Wittenoom work -
farce as af 198G shawed Ty undiagnosed mdiopriphic thangts cttnpatible with Yoz
presence of ashestosis (smalf irvepielar shadows of profusion 1/0 or gredter on the H.LO
seale} were t i spproximnately £5% of the werkforce, especially thox more
Heavily exprasd o veocidohive [Cooksorn ¢ al.. 15k6a}.

The Witkénoom cohor hiss alsa permmitted an saamination of the naturad history
of ashestosis and of henign pleucs] disease 10 be conducied, The comse of pulmonary
asbesesis and S determinants wem examined in 28¢ applicants for ¢compensation
from the Witieaoom workforcs. Seefal chest Xorys, prcryesd over mare ihsn theee
gecades, were graded sepatately by two obronvsty wocouding 16 dve 1980 HAO Cles-
sification of Radiographis of Pacutoooniozss withqut krowledge of #xposuse histe—
&S or compensation dedstls. In §36 subjocts wiose median durstion of exposure was
37 montts, eadiographic atbesosts appeaced borween $-34 years afeer ining expo-
seee and, usuaily, progressed continnously. Toral exposure w asbestos and e fiom
first exposure fo the appearance of definite radingraphic asbesiosis were sighiflicunt
Seinrtninants of ¥ mic of progression in profusion of small opacities. Asbesiosis in
these subjects waially appeared 10 be progresiive, even 30 years after exposure had
endedt {Cookson £1 4., £986h), No effect of suioking on the Incidence of asbestais
(3% measured by @ suecessiul claim for compenssiion) can B¢ démonstrated in the
Wittenoom workforce fde Kiork ¢f al,, 1993).

Minor benign picursf thickening, a5 abserved o, ghain chwest tagiogaphs of e
Wittenoom workers, hay bean shows to freqguently progress in extent along the lataral
chest wall, bt progression beyond 5t in thickness is ess coman {de Klerk ¢1a).,
192%¢c]. Pleural plagues ware X stem 1o progiess beyomd vneir anial Mickness or
extent. The anset of plewral thickening in the Windnodm workiorce incgzasnd coa

- Aireathy fromrthe fime oF Tirst sxposure and also incressed fightly with age. There

w3 evilence tht the Jovet of Wl cumtalvy eapotune o srocidolite was diretly
elated s the rate of onset of pleural thickening fn e period botween S and i3 years
aficr exposure 30 Crocidolite, The rate of progression of established pleusal thickeaing,
whs geeaest in sebjects who fist developed thickening soon siter first exposure. nd
the relative fte of progression decreased slowdy with time from ik signs of thick-
enwreg. there beiog no evidence of any pragmssion move than 15 years afizr ohnen, In
the Wittenoom workforce. the vite of diffase pieural thickening it refation to pleurat
plagques has been groater thar in other asbestosexpased cohors wiwkre the incidence
of makignan, mesatbelionss (s Wower (HMerds) ens Mok, 19501

Asbtsios-related discases, especially matignant msesothefioma, have afso been
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observed in warkess involved is the Isanspan of Witktenoom crocidotite by wad 1o
Paint Sampson of Port Hestand, and by sea to Fremantle and beyond [Annstrong
al., 1984).

PREDICTIONS FOR FUTURE DISEASE

Predictions have bees made of the futre incidenct of matignant mesothelioma,
bronchogenic careinoma, and asbestosis In the Witiesoormn warkforoe ysing statisticad
models to it the Wcideace of these diseases 1o Decormber 1986 1 age, durstion and

. inwensity of exposure, Ume Kince Dirst axposure, sad other expasie-roiated vatiables

ide Klezk 2 wi., $98%a]. The numbet of new cases of matignant smesotheliontz in the
cohort of £,505 reales and 410 feainles i cxpecied 1o sise to 1 peak of over 20 tases
per year by the yeae 2340, with an expested 1tal number of ap to 700 sases hetween

1987 ’nd 2020, A iotaf of abowt 3,000 daaths from afl causes is expectod duting the

same period. Ndw cases of Hung cancer sad asbestosls ars expected (o continue attheir
current rates of 3hout 8 and 1Y cascs per year, respectively, defore deciining aftes the
year 2000, eading 1o totads of around 200 cases of hung cancer and 450 cases of
asbestosis by the year 2020, :

COMPENSATION AND LIYIGATION

As a msult of its fieavy depondenca on the mining industry, initially gold
waning,, the Suate 2 Wesesn Avsuralin Yas bod n Jorg experience with toe occirrence
of preaunacnniesis and the heed for comprasaton of affected workess, This need was
Eirst addeessed in the Workers Compensation Act in 1925, which was subsequently
revised to include mesothelioma in 1970 and lung canett with heavy asbestos expo-
sure in 1984, 1o date, 389 cases of asbestasis, |16 wases of mesothelioma, and 159
cases of Jung cancer altrdbuted 1o asbestos expusire among workers formedy em-
ployed by Austratian Blue Asbestos Lid. have filed. Modelsd on die Brhtish system
of compensation. & nea-advexsasial decksion on cligibtlity ks made by 2 encdical panet
which, scconding 0 fegisiation, consists of fhe Mines Medical Officer &or the Stae,
& physician from e Parth Chest Chinle, and » resphstory physician, who sit joindy
aad examine alt applicants 1o determine the presence of 8 dust-related disease and e
degroe of disability which resuits from this discase. The decision of the panct is
binding o6 the workers” compemation inswrers.

Suseessfut civil Higation bas beek moch mwe stowly achieved, The first ms-

-sxhatiomn case & st hotding congsy OTABA weturet i 7977, R the patiear

died before his case aume © count. The seoond sttempt was made by a Sivyearold
wrnan who had beet employed in an office ot the mine sile and who bad developed
malignant pleural mesothelioma i 1979, The judpe 0 this cwse considered that
aegligence had tot octurred, tan “sad missdventure.” The parient died » few bours
after oy appeal was to be beard and the cuse: did ot proaend further.

No Buthey Gl Wigation wes underukon for Mvothes ten years, Daing 4y
time, the previously foose soctal seswork of ex-Witteooom people bocasie cohesively
organized as the Asbestos Diseasey Society of Westers Austealia, The fiist asbesionis
case was monned by an inter-Swe Inw firmy which specialized in personal injurics.
The plaingif In tis case was 2 et who kad worked a2 Witlerwsom fof $ix menths.

-He had bad an open hatg biopsy peformed for diagnostic purposes wn yeurs cardics -
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which had confirmed the preseace of diffuse interitial pulmonary Girosts, His was
ihe Jongest running civil fitigarion case in the histary of the Westera Ausicalian
Supreme Court to that fime, I was heard by » singhe judge who 3id not appear to
comprebend she complexities of medical evidence and found that T plaintff did not
have an asbestns-cavsed ditease, The defense had questionsd ewery pisce of exposure
hisiary and tnedical evidence, sven that which was ot impontant (o wsistiishing that
diffuse putmonary Hbrosis was #of present éince this was conclusively sfiows by the
open biopsy). The judge then comiuded that the conditlon was instead ““idiopathic
pubmonary fibrosts,™ persuaded by the pavtity of asbesios bodies in the fung ssue
andd espite The exposyre Ristory, The so-catied “four dog defense™ (Bradeur, 1986}
was used and slmost sucoceded. The exposure bistory was questioned {we don't own
3 dog). The <use of the men's disabiiity was dispured; he had sirvay disesse from
smoking (W own a dog, but ancothey dog bit #im). The plaintiff dould have worn a
mask {he knew the dog was dangerous). If be had digease, e was nal disabled (e
dog bit him, bt Qign™t Bt Bien), Subseguont appeai o this case, however, held the
an 0 have asbediosis, and the company (0 have dédn regligent. During these
pioceedings., & further case of inescibolioms was heard by judge snd jury in the State
of Victoria, The phaintiff was swarded Asicatian 3426 508 by wiay of sonpinssion
and Austraiian $25,000 punitive damages apriost b ex-employer for ‘‘sookiess
indifference (o the safoty of its workers. ™ I Western Austealia, £he nexi cage kept the
coutt sitting for 13§ gays when (WO patients with mesthelioma {one of whom died
curing the proceadings) wete eltitiety sucoessist with Whedr elaims, Sirce ther, the
cnployer has endeavored © seqls eses out of coust. Hp ta June 30, 1990, 3 fotaf of
336 caser had been setled, No case of lung cancer has ye been gonchided it the
court,

THE TOWNSPEOPLE

i1 has Deen extivpated that at feast a furcher § 00 pecple Hived in the sownship
of Wineooam (many &s childeen}, but did sot watk in he mining,. m,llw,g, Ot Wans-
port of asbesios. These people ar¢ currently i subjocts of a fusther formal cohon
mortality studly [Hanses ¢tal, | 1991], as at feast 15 cases of matipnant mesothelfioma
have been recorded among thee in the Wesiorn Ausynlisn Cancer Registyy.

FUTURE INTERVENTIONS

The previous worklone of Wikenoom hias been shawn (o be a group which is
#6 incteased risk of develaping asbestos-indeced matigruncies, paticulariy lung can-
cer ad maligoant pleucal mesvthelionsa. Broatse of this tisk, Btervention in fhe fomm
of dictaty supplemeniation with vitamin A preparations has beea initimed in the
eX-workess and ex-residents of the (awnship, This propet will exptore two guesiions
ansing from pidemiological and luboratory evidence of the value of beta canatene or
retino? in prevendng the onset of malignancey. in te workforce cohios, bera cantiene
33 me daily will be compared with retinol 25,000 waits daily 1o dadtming if ont agem
is supertor 10 the other. AS A result of knowlkedge of the ottcome of subjects who do
Ak 18k part in e projett. @ comparison group of subjetls who rEoeive supplemen.
tary vitartun A nacither form will be available o sarvt 85 2 comparison grotp, it &5
estinared that suffivient events witl have oceurred afiet five years 10 Gemonstiate i
one Form of vitumin A is more effective than the other, and if acither faem 5 better
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that 7o Seetieraion. Sk the tohon of maresidens, BeRa cemiepe 30 mg is bemg

compared with beix carowne .75 mg to determine whether o not dcﬁwcncy i
causative of whether farge smounis are peeventive,

CONCLUSION

Witithoom has been described as Australia’s gmn-cvcr industrial disastey, *

Controversy st} suerounds the future of the township of Witisnooen and sitonton has
wrned 1o the eradaemenal 14US W pezpie Exposcd 10 crocidolite wha have Thad
there or who have epcounicred Wittenoom crocidodite elsewhere, There stif] pomaing
great cokern for the future of the people who worket in Wincnoons. This concern
¢xtends 1o current workers in the IRy o industry in the Pilbars yegion of the St
in whom nadwertent exposute 10 cidolie Seposie appeads possitic dering mimisg
operations, and cenpinly for workers engaged in the reinovat and disposal of e vast
srantiies of Bullding produsts containing Wittenoom crocidoline.
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