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7 ) Hareh 12, 1974 

Mr. A. A, Cruss . 
Tie Cape Asbestos Compony Lizmitcd : 
114 Park Sircet 
Lend W1Y 45 Fasiznd 

y2¢'o - 
Dear Alex: 

I apologize for the delay in responding te your letter of 
Jaznuary 1& to Gerry liorgan, waich he forwarded tn Bob Hereness 
on January 21. 1 saw tiw corresrondense in Eoo's office sliortly 
after he reccived it and told him I would reply te yeu. 

Shertly thereaftor I spoke witn Gerry Yornan on the telephone 
and told him I thought weu had 3 valid puint and chat AIAZNA 
should be zuch 2ore circwaspect in cemmenzing en variaticas 
in Lazard potentizl between variocus types of fiber. 

Unfertunately, th2 corraspondenae on this subject apparently 
then drifted to tas botran of tie pile and surfaced only 
roceatly. I have no excuse other than ey cwn incfficiency. 

As you prohatly know from Steplien Hnlaes, I sbkall be in the UK. 
the weels of Harch 25 ani April 1. 1 hope we shall have a chance 
to g2 toscther to discuss this and other mazters of mutual 
Sserest. 
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t Sinccrely, 

{signed) John 1. Harsh 

CC: Hessrs. R. il leveness 
C. G, Morpan 
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NORTH AMERICAN ASBESTOS CORPORATION 

150 NORTH WACKER DRIVE, CHICAGO, ILLINOIS GOB06 « PHONE: (312) 7268515 » CADLES: NORAMCD, CHICAGO 

December 18, 1973 

Mr. R. H. Mereness 
Asbestos Information Association 
1660 L Street, N..W. 
Washington, D.C, 20036 

Dear Bob, 

During my recent visit to your offices you will reczll our discussicn per- 
taining to a position paper which Cape Asbestos asked permission to 
suomit to the AIA/MA. We are enclosing copies of the document as 
received teday. 

We belisve there have been tendencies in some areas to segregate Blue 
anc Amosite asbestos into & separate category, as opposed to Chrysotile. 
when related to health hazards. From tnis point of view, it wouid appear 
that Cape has endeavored to fairly and fully present all the known ifacts 
as regards Blue and Arnosite asbestos. 

These documents are for your files and information, and may be zirculated 
to all members of the AIA/NA should you sc desire. In the event you 
believe they would serve a useful purpuse, copies raay be distributed to 
selected people in OSHA. i 

1f you have zny questions relative to this matter, piease contact me. 

Sincerely yours, 

NORTH AMERICAN ASBESTOS CORPORATION 

”~ X ; P /L, Y- T e e 

Vice President/Geieral Manager 

CGMorgan/je 
enci. 
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Possible Association between Crocidolite :nd Mesothelioma 

For som¢ time there has been a belief, though not universally 
accepted, that there are greater risks to health from 
crocidolite than from other types of asbestos, especially 
chrysocile. This vicw predominated in the UJK. during the 
period when the U.K. Asbestos Rogulations were being formulated 
and led to the inclusion of discriminatory provisions regarding 
the use of crocidolite., When the subsequent interpretive 
docunent establishing working guides for safe levels of 
exposurc was prepared, this also included a separate standard 
for crocidolita based, it was admitted, on zm entircly 
arbitrary assumption that 1/l10th of the normal standard would 
ensure ample protection, At that time, the results of 
Harries' detailed and thorough investigations werc not 
available and, as far as the U.X. was concorned, the principal 
end limited use of crocidolite asbestos had been in the form of 
mattresses, thermal insulation and, especially, sprayed 
izsulaticn. TFor wmainly technical reasons, crocidolite was . 
little used in the U.K. for A/C pressurez pipe mauuiaciusw. 

The report of the Advisory Committee on Asbestos Cancers to 
the Director of the Intarmational Agency for Cancer Research 
(Lyon 1972) said "The risk (of mesothelioma) {s greatest with 
czocidolite, less with amosite cnd apparently less with 
chrysotile". It alsc states that "there is evidence that all 
commercial types of asbastos except anthcphyllite may be 
tespousible”. 

The evideoca upen which these beliefs arc based rests heavily 
on the study in South Africa reported by Wagner in 1960, The 
raesults of further studies associatinc crocidolite wich 
mesothelioma (pasticularly {n manufacturing situatioms) are 
less specific but ell of the significant evidence is reviewed 
below. 

Mesothelicma in Assceiation with Crocidclite Minas 

Wagner (1960) (6) investigated az unusuzl frequency of the rzre 
tumour, mesothelicma, in the Cape Province ¢f Scuth Africa. i 
Of 33 cases, 8 had evideace of asbestosis, but, of the - 
remaining 25, 24 had & pcobable exposure to croccidolite mestly 
threugh resideace from birth or early age in the vizinity of 
eroccidolita mines io N.W. Cape. Subsequent studias eclarged 
thiz study ©0.120 cases, 110 of which were saic¢ &5 have becn 
arposed to crocidolite, more than half through living in tle 
vicinity of mines and mills. 

Wagner's is the only cpidemivlogical study where there is no 
othar type of asbestos than crocidolite known to be present, 
The conditicns prevailing during the cxposure pericd of his 
scries, cof which he says the average latent interval wes 
40 years, wera extremely dusty - in a dry and arid region. 
The exposure level and the duration of exposure for the great 
majority of those living in the irmediate neighbourhcod, 
playing and freely woving about the tailing dumps and stockpile 
arcas, would have been considerable in those days. Hand 
cobbing (freeing fibres frum the rock capping) was done by 
femzle labour accompanied by their children. 
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Subsequent surveys (Sluis~Cromer (32); Uebster, Lyca 1972 
(34)) and ievestigations by the South African Burcau of lMines 
have not produced avidence of a growth of cases corresponding 
to growth in production anticipated by Wagner, 360 cases have 
been roported, 155 with no Linown exposure, L17 with definite . 
industrial or cnvironmeat exposurc. They have also indicated 
that, where there has been a positive erxposure to asbestos in 
mining, the majority of cases (83 out of 88 reported since 
1956) appear to be confined to the scuth and central part of 
the N.W. Cape crocidolite mining areas. 

In Canada, s research toam' led by Doctors Corbett and 
Alison McDonald, started in 1967 a study of the health cf 
workers in the Quebee zsbestos mines and mills, with the 
primary purpose of assessing what risk of lung canccr there might 
be in persons exposed to Canadizn chrysctile asbestos, Reports 
covering vericus aspects of the surzvey have been and will 
continue to be published, but a progress report issued by 
Dr. Corbett McDonald in 1970 (18) comveys an impression which 
ez .ol seem to hove heen chanyid Zelerially by subsequent 
Teports,. 

The study of scme 12,000 emplsyces in the Quebec mines aad 
wmills bera between 1890 and 1920 showed a death rate for lumg 
cincer z=cng those iz the highest catagory cf dust expesurs 
three times greater than that of employecs with minizal 
exposure. The emplcyces in the lowest dust catagoriee apparently 
had little or no increasaed mortality from asbestss-reiated 
discase, 

" As far es mesothelicma is concerned, fow cases were found (13), 
¢nly 165 cases werc rezordad by pathologizts in the ontize 
eountry during the pecicd 1260 - 1968 and only in 2 mingrity of 
these was there = definite history of having werked with astestcs 
(11 definite, 9 prcbable). Ten of these, including 3 engaged 
in nmining or milling, would apparently have cnly beea oa:mosed 
to chrysctile asbestos; 10 were inveived with insulition 
materizls and sc may have been exposed to othor types of asbestss. 

] 

In comparing McDenald®s surveys in the Quebec mining 2roa with 
Wagnor's findings in South Africa, it must be tumembered that 
climctic and werking conditions were entirely different. 
Cempaziscn is furthar confused by the difficulty cf retzospective 
casc finding and diagnesis together with uncertainty cf exposure 
bistery in such widely differing locations. 

Considerable efforts have been made to confirm more pesitively 
the asscciztion bhetwien crocidolite exposure and masothelicma 
in the N.W. Cape. The results hzve been inccuclusive, hn 
extensive survey cendusted by the Pneumoconiosis Roscarch Unit 
threugh-us the NV, Capa in 1961/62 ¢id nct reveal new cases, 
and after.further extenmsive resesrch, Professor I. Webster 
{35) has recently suggested that crocidolite “must be 
ssscelated with another factor before malignant change occurs", 

There ceontinues t3 bo difficulty in ostablishing cenclusive 
evidence in this area, A2 an cxample of this, experience at 
the crecideolite mine cf Cape Asbestss at Koegzs may bo qusted, 
This i3 prebably the oldest cemmercially significint ming, 
having been worked £or B0 years and wilh many long sesving 
emploveas, a5 with all South African mines, rogular hezlth 
chichi are esmpulsory but, ot tha time of writing, no cases cof 
misothelicms hove boen notificd to us as frem former cmployces 
aud wo are net aware of any. 
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Hesotheliema in Ashestas Manufacturine 

Newhouse ia 1964 (3) undertock the first attempt to investigate 
8 conncectian between crocidolite and musothulicma in a 
nanufacturing situaticn, Sha looked for a possible connecticn 
with exposure to crocidolite asbestes amonj mesothclioma cases 
recorded by ¢ hospitsl In Zast London. Of 76 cases, she . 
established that 23 had worked in asbestos facterics, 7 had 
worked in the gpplication of thermal insulacion, 10 had 

rebable ciposurs of an indircct nature. 11 others lived 
within 4-mile of a lzrge ssbestes facteory. The remaining 
25 had nc trzceable connection with asbestes. Vhile the 
positive or probable expesure was to asbestos of zll types, 
it was belicved that in all cases crocidolite could have been 
present, Subscauent studies (1968 (9), 1972 (29), 1973 
(30)) all relstad to similar industrial exposure, 

The further study by Newhouse (1972 (29)) of 2 group of 716 
women copleyed between 1936 and 1942 revealed 1l mesothelial 
tumours; over 407 cf those in tha cohost bud worked in textile 
processing departments and 107 in mattross making., Crocidolite 
snd chrysotile were largely used in the fcrmer and amosita in 
24daiiia to these ip mattress moliizg, 

In caother susvey (30) of over 4,500 male workers in an asbestos 
factery moking textiles, inmsul:stica products of varicus kinds, 
jeinziags acd brake lizings, Dr. Newhouse reported that there 
was no excess mortality among those whe worked in jobs where 
exposure was low cr roderate, though where work cntailcd heavy 
cxpesure, thore was a significant excess from cancer of luag and 
pleurs, in scme cases wher: tota! period of employsment had been 
less than two years. Occupations iz thase categories included 
inmsulation manufzcture, textiles, fibre opening and 
disintocgrzting, mattress makirg, asbestss ctore and cust and 
waste csllectica, 

Dr. Hewhcuse's work as a whole represents a very thorough ctudy 
of the effect upon workpeople and those living in the vicinity, 
of ccnditions in an asbestos factory where, it i3 now realised, 
there was insufficicnt contzol of asbestes dust in earlier 
years and particularly for a period during and immediately 
following the last war. All types of asbastos were used in 
this factery - freoquently con the szwe machines - apd it is 
certainly oot pessiblc to pinpcint specific trpes of asbestss 
dust to which particular worke:zs were exposed, For this 
reason, Dr. ilewhouse's work cannot be used as a meaas of 
assessing relative hozards of different kinds of asbestos. 

Dr. Gilsen (31) refers to nina sases of mesctheliomz in a 
group of workers employed in the essembly =f crsecidolite 
asbastos filter pads in ges masla during the wvor. infermation 
cencerning the asbesrtos centent of these filters {3 now 
imprecise but the nsture of tha process was such as to genarate 
sppreciable and possible heavy dust clouds in the immodiate 
breathing zona of the cperatives. Dr. Gilson also quetes 
informaticn frem Dr. Lewinschn that a group of mesotheliomas 
were discovared among men working in a factery in the 
mid-20's whore possible heavy crpesure to erccidolits occurred, 

Croclidolita has beoen used for at least fifty years throughsut 
the werld {a thz manufacture of asbestas cement, which 2ccounts 
for tha largest use ¢f asbestos, but twe passible cose3 enly 
have been reperced {rom this scctor of industry. Ancther 
use has boen as reinforeement in plastics (c.g. battery boxes). 
He cases of mesothulierma are known te have oczurred in this 
cenneeticn, ’ 
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Hesothalicma in Baval Doekyards -oad cther Shipvards 

Harzies' (7) (22) studies of pleural masctheliomas agmng 
workers in UK naval dockyards, indicated expesure to all types 
of asbestes. Heaviest concentrations roccrded were in 
stripping sprayed asbestos, normally crocidelite which, up to 
that time, had bean used in very large quantities for inmsulaticn 
in naval vessels. 

This was possibly the first study to recognise the very severe 
exposurcs to asbestes dust that occurred when asbestos 
insulation was stripped within confined spoces on ships. 
Dust lcvels exceeding 1,000 fibres/ml were recorded at some 
points., Subsequent work has confirmed this znd the 
relationship between incidencae ¢f mesothelioma in the country 
(U.&.) as a whola and areas whare shipbuilding and ship cepair 

% has been carried out has been {llustrated om a map by 
wagnet (36). 

Corpents cn the Zvidence Concerning Crocidelite 

The only evidenca based upon exposure to crocidolite alone 
is el Jupplied in Wogner's proo... Subseowent work has 
not ccflfirzcd the conclusions that wers at ona time drawu 
from Wagnar'’s findings. 

Other expcsures that arz qusted in this connecticn have been 
botk mixad and heavy. Mo ccaclusioas regarding the specific 
contributicn of a perticular type of asbestos can therefcre 
be drawn. 

There is no evidenca of mescthalioma in assceiation with the 
use cf crocidolite whare the form of product or nature of use 
has not rasulted in excessive dusi. The ides thzt only 
minimal exposure is necessary to produce Mmesothalicms has 
developed by suspicicn and there are no facts to substantiase 
this idea. 

A detziled study of cases of mesothclicma asseciated with 
exposure to asbestos throughcut the world (excluding mining) 
(sce Appendix A}, which prempts the abcve reservaticns, 
indicates that, of 763 reported cases, 664 are said to be 
definitely associated with occupaticnal e:posure. (Most of 
these studies ar2, of ccurse, cf groups of workars in 
occcupaticns vhere =n expesure tc asbestos dust is expezted, 
This cbviously weights the sample hesvily.) Of these, 290 
are pesitively stated to have cccurred where chrysotile and 
crocidolita and/or amosita has been in use; in 361 cases, 
no details of .the type of zsbestas are givan but it is 
apparent from the gereral rafcrceuzes to the type ¢f exposure 
that mora then one type wos likaly to have been proszert. 

Further scrutiny of the occupaticns recorded in these studies 
also indicates that cf thuse listed as occupationally exposed, 
directly or indirecstly, 553 wers engaged in or in close association 
with insulation work, either on land installations or ship repair 
and ‘construction. The remsining cascs were also associated 
with manufacturing processes such as textile manufacture, 
materess making 20¢ cther insulatien manufacture, where dust 
concentrations werc kncwn to hava been heavy, 
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Genernl 

As indicated in Table I, amnaite asbestes slso contains 
epproximately 50% silica, with zbout 407, of forreus coxide. 
Its chorzeteoristic is the springiness of tne fibres ond the 
high bulk vclume produced when processed. It is also 
highly resistant to corrosion. Thesa charanteristics made 
amosite fibre the preforred material for heat insulation 
cpplicztions and consequently the mast fveguently used by 
insulation workers., The prefcrence for amosite-based 
thermsl insulation material spresd to mest industrial countries, 
and such materials were used in groatly increased quaatitias 
from the mid-~1940's to tha late 1950's. Chrysotile asbestos 
was 2lso used in this field as the reinforeing fibre in 
calcium silicata section and E5% magnaesia. 

Amosite has come under particular scrutiny in the United State 
because of its exteasive use 35 an insulating materizl during 
and 2fter the war ycars, 

Azosite hos not been cssociated with mosotheliome to the 
extent that-has crocicolits ana thi:z poooabiy raesuits {.owm 
the almost completec absence of any histocy of mesothelicma in 
the Horthera Transvaal, thaz only srea ia which amosiiec i3 
mined. The questica to be decided is wictier aposure to 
amcsite invclvas = grester hazzrd than ercsuse2 to chrysotile 
so far as asbestosis and lumg cancer are ccaceraed. 

Amosite a2nd Iasulaticn Workers 

Tha extensive investigaticns cf Dr. Selikeff snd hi:z 
co-workers are well /mown end no alttezpt is mege €3 sumraTize 
these in this memorandum. The impcrtant peulat Zcr prosen: 
censideration is thac the weoziers upon whose history the 
investig:tions are basad were iZnvolved in the thermal 
fnsulation industry. There 2ze tio scctors of this, the fizg 
being concerned with macufaccurs of produsts snd tha second 
being ceoncerued with the fitting and strippirg of insulaticn 
on site. 

For a pariod during and immedi{ately eftcr the last war, a 
number of factories in the United Statos and Eurcspe were 
involved in the manufacture of preformad insulating blocks, 
pipe secticns and maitiasses. Ia the United States, these 
waterials were largely based aither upon carysotile asbestas 
in tha form cf 357 magnesin” (comtainirg 15% of ashestos) 
or upon amesite ia the form of "Unideszos" (eonteining 
80 ~ 1007 of csbestes). It is now clear that conditiomns in 
maty of these factories were very bad by teday's standards. 
The products were in graat demand durzing the swar, paviicularly 
by the U.S. navy. Hours were long and salety stenderds were 
reloxed in the interesss of odtaining vital waterials in tima 
¢f war, Dust cencentrations wnre endoubtadly heavy and the 
health of many workpeople s suffrrcd in conseguence of this, 

Similar conditions have spplied in the sector =f the industry 
concerned with the fitting and sirisping cf ifnsulation cither 
in the form of moulded pivces or os soraved fidvra, In the 
United Kingdem, such werk was nst subiect %o senivel by the 
UK. Asbostos Industry Reguistiszns 1931, ond dust measurcmant 
(lizrrics 1968 (7)) sicwed thzt even with coaleium silicate 

3 

t 

insuiwmtion containing only 157, asLestos, tcgsther with acbestes 
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repe, cleth end plestic mixes, mcan concentraticas in the 
general ztmesphere in boiler rovms where lagging was taking 
place veae 3240 filius/ml, Sowe ialiviewel operaticas 
concerned with {itting insulaticn give average breathing zone 
samples as 256 fibres/ml, none was less thaa 43.1. 

In ~peraticns particularly essociatad with crocidolite, 
Harries' quotes mean concentrations of over 300 fibres/ml at 
the place of work, while in adjscent aress and passageways 
two or three decks sway frem the work sitc, ¢~an concentrotions 
in excess of 30 fibros/ml and 23 euch as 177 fibres/ml were 
recorded. . It is clear that men in occupaticns in no way 
connected with the asbescos work, and whose occupaticn would be 
gssumed normally net to cxpese them to asbestecs dust, wculd 

-heve been cxpesad to conceatrations which would be censidered 
very heavy in an asbestss factory. 

Such concentratisns are alsc likely to apply to such 
ococurrences ¢f asbestos related disessc in zreas of shipvard 
repair and censtructicn reported by McEwan (19), Stumphius 
(11), Boklig (21) aad others. 

Selikaff hzs suggested (28) that average dust concentrations 
td> which Amezican insulation engineers had oeen exposcd wouid ) 
have been low, He bases this cn some measurements of varicus 
operations ccrmonly performed by these men guoting levels frem 
0.3 to C.4 fibzos/ml. He refers to similar results in anotner 
survey with higher levels noted during spraying; “averag: 
lavel of 2ll cperaticns approximated 6§ fibres/ml”. le 
further essumas that, since observaticns in 155% shewed that 
asbestes materizls constituted i2ss than half of insulating 
matecials then used, the time weighted average of exposure 
would be uader 3 £ibraos/ml, 

The levels of dust conecantrations gqucted for such cperations 
bear no relation to those meticulsusly observed aad measurec 
in the United Kiagdom, ndtably by Harries ang H,l. Fectocoy 
Inszecterate, Ia the same poper Seliksff himself sgraes that 
the cffect cf peaiz exposures may be comsiderable, anc that ten 
winutes of hard work in 2n atmcsprera of 100 fibresiml may 
ovatshddew the bizlogical effect of the rest of thz working 
day in envircnmental concentrations of L fibre/ml. This would 
agree with parsonal observation of those who have practical 
expericcce of fitting and stripping preformed insulaticn and 
asbestos spray werl. Condor ccaditicns prevailing im the 
past, the nature of the werk made it inevitable that there was 
frequont but irregular exposure to very high ccncentraticns 
of dust ~ at the moment of breaking awsy an old scetion of 
legping, for ecample. The TLV used in the U.K. based e 
the reccmmendations of the 8.0.H.S. Stancdards of Hygiena fer 
Chrysotile asbestss Dust (32) fully racegnise the 
sigeificance ¢f peck expesures and qusliffes the average of 
2 {ibres/ml cver four hours te the extent that excess abeve 
12 fidbres/ml for say ten minute period is unacccptable. 

COLCLUSIC:S 

Apart from tha study by Wagner, which subscquent surveys suggcsfl 
have nmot Lacn repeated en the same seale in other crocidolite : 
wining arces, there are very feuw cases of mascthelicms whern 
the cause can be s2ild with certainty to.rolate exclusively to » s \ crocidalite exposure. ) 
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6,2 Cascs of mesothelicma 'veported througiiout tha vorle where am 
occupational cxposure te asdestss, uzually botir amphibole ond 
chrysohile, i3 dofinite or rossible, have iavariably occurred 
where concentrations have been vary heavy - ouch hsavier than 
have occurzed in U.R. manuiacturing industry for very many years. 

4,3 Althoush there continues to ba lack of sacisfactory evidence, . 
the suggestion is still occasionsliy made that mesothelicma 
can be associated with short durztion of exposure. It is 

acknowledzed that mesctielioma is ot aluvays caused by asbestos 
-and in the absence of an cccupational history, there is a 
temptation to a2tiribuce a perticular case co sonme slizht and 
often unspecificd exposure in the past. Recent worlk 
(Nawhouse (20)) indicates mesothelioma is dose related and it 
is balieved that where asbestos is involved - and here azcin 
the type of asbestos cannot usually be specified with certainty =- 
2 ‘high degree of exposure took place, po-sibly many vears ago 
and in tae 2azly years of life. 

&,4 Crocidolice and acosite fibres, by their nature, have tended 
tn *~ the most favoured fcr usz ic thermal insulatienm, 
pazticulszly during the war years and years of rvwumsiauctlon 
after the was. The various disezsas associated with asbestes 
use ar2 clearly mostly found in areas where such work has 
been concentrated (Vazner (33)). Tha iacidencz of tha various 
discases arc therefers more likely to be associated with tha 
excessive concantrations and relativaly uncemtroliod workizg 
conditions, whethar cf chrysstile or amphiboles, than with the 
type <f asbestos. Therc does not seas to be any evidence 
that where sucii high conceatratiens aza pravented or do not 
&zise, that there is any greazer risk of asbestos-rciates disease 
with cnc kind of ssbestcs thea with arciher. 

RO T Gl 
1l Desamver 1472 /% 

S/o077 
. (i) 
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TABLE 1 

Physical and Physnco Chemncal Properties of the Asbestos Minerals 
Property 

Colour 
Maturt Fipre Length 
Fibre Diameter (micron) 
Crystal System 

Ceeurrance ) 
Qzucal Prooerues 

Amosite 
Ash Grey 
310 70 mm. 

T 0101 
Monochn c 

canaed uo-lstones - 
Braxial positive 
. exuction paraliel 

Crocidolite 
Blue 

.. 3t 70 mm, 
010 

. Morcchime 
PRI RS . 

Banceg wonsiones 
Biaxial positive 

or =%, e, 
exunclion paraile! 

Chrysotile 
White 
110 40 mm, 
00tw1Y 
Monochnic and 

-. Grtnorhombie 
Serpentines 
Biaxial posiive 

exuncuun paratis! 

Refracuve index L 1B57-1533 .. 1.683-1.6%8 .1.50-1.55 
© .7 . non-pleochroic ' picochroic non-pleochroic 

Scecific Grawity 3.2-345 337 . 255 
Haroress {Mans scale) . 55=60 _~ AL 2.5-40 
Szectfic Heat k-2al/gm/°C 0.193 T 0.20t 0.268 
Tenmiz Suength kofem ? 25.650 35.000 31.000 
Younas Mogduius kg/em 2 1.65 < 10° 1.9 x 10 1.85 x 10 
ke reustance: ) . 
% readual sirength at 200°C 103 100 100 

46o°C 37 a8 100 
600°C 7 i8 16 

Fuson oot °C 1.100 . 1.000 1.500 
Sulize Charge . negauve - negauve positive 

T - " TABLE II - 
te 

. 

Chemtcal Compositions of the Ae.bes*toe Minerals 
(T/ptcal dala) 

S, shea 
Ead lerrous oxrle 
F4,3 . femnc omce 
A Q. alurming 

« G, catewr uminy 
»igQ. maanes,um oxade 
MaQ manganese oxde 
NI sodmn ovice 
. 0 rotusum oade 
ik water 

i, 2arbon dowde 

Amosite Crocidalite Chrysotile 
49.7 50.¢ 38.9 
39.7 20.5 20 
Uace 1745 1.6 

a4 — 33 
1.2 1.5 0.9 
C4 10 400 
0.2 0.05 0.1 
01 6.2 01 
+1] 02 0.2 
1.3 20 12.6 
0.1 0.2 0% 

w0 1000 1000 
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ALTEUDIX A 

808953 

Titlinge Humoer Definite llumber Sxposure Lxpusure Exposgrc Ezpv:?:c 
raphy of assoziat- kneum nrredilata BOSNCr &550c1at- associnte 

rel, cases ion with cxposed cd or ificd as ed writh ed with 
report= asbastes to assumad te type insulat- mzpufact- 

ed occcupat- asbestos to ion/ ure 
jonal chrysct- shipyard 
exposure ile or vork 

amphiboles 

1 e 42 a2 10 32 32 

2 6 6 - 6 6 
3 76 30 3% 30 ? 23 

P 95 95 C Aoy 95 
5 £ 6 6 6 6 

3 23 23 23 23 

10 = 52 52 52 52 ] 

11 2L 21 E 3 | 2 

14 15 12 3 Bl 12 
15 115 11% 119 119 

1$ 29 29 29 29 

217 3 - 3 

19 80 49 49 49 

20 6 5 1 s 5 
ral 55 55 55 33 17 

23 25 . 25 25 25 

24 4 ' 35 5 25 33 2 
25 15 ' 15 ‘ 15 15 

P4 * 7 7 7 

27 = S 5 ¢ 5 5 
258 % 23 23 23 23 

2 -1 - n 1 11 
30 9 9 3 %) 9 

763 664 55 290 361 552 111 
— B (13) 

Geten % These scrice cover other cancers, inclusive of mescthelicma 

i Little possibility of crocidelite exposure 

8 Zxposurc szid te be likely to crocidolite 

€ Exposure said to be most’ likely to amosite 

D2cirber 1973 /1t 
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