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7 : Harch 12, 1974

Mr. A. A. Cruss
Tue Cape Asbestos Compony Limised
114 Pork Sercot
Lend N1Y &3 Faeotend
yeéo -
Dear Alex:

I apologize fer the delay in responding to your letter of
January 1¢ to Gerry Morman, waich he forwanded tn Eob Merencss
on Jauuary 21. 1 saw tiw corrrsyondence in Eob's office shortly
after he reccived it and told hin I would reply te yeu.

Shertly therezftor I spoke witn Gerry “ornan oa the telephone
and told him I thought yeu had 3 valid puint and that AIA/NA
chould be zuch 2ore circuasncct in cemmenszing en varisticas
in hazard potentizl between various types of fiber.

Unfertunately, th2 corraspondence on this sulject appareutly
then drifted to tae bottax of tie pile and surfaced only
secently. 1 have no excuse other than oy own inefficiency.

As you prohatly know from Stephen Inlzes, I slall bo in the U K.
the weels of March 25 ani April 1. I hope we shall have a chance
to pet toncther te Jdiscuss this and other matters of mutual

SLCTest.

———-e

tSin:creLy.
(sigred) John H. Harsh

l CC: Messrs. N. il levsncss

C. G, Morran
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NORTH AMERICAN ASBESTOS CORPORATION

150 NORTH WACKER DRIVE, CHICAGO, ILLINCIS 60606 « PHOKE: (312) 7268515 » CADLES: NORAMCD, CHICAGD

December 18, 1973

Mr. R. H. Mereness

Asbestos Information Association
1660 1, Street, N..W.

Washington, D.C, 20036

Dear Bob,

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

We believe there have been tendencies in some areas to segregate Blue .
ancd Amosite asbestos into a2 separate category, as opgosed 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 jacts v
as regards Blue and Amosite asbestos. t

J

.

s

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

11

1f you have a2ny questions relative to this matter, piease contact me.

.
3

Sincerely yours,

NORTH AMERICAN ASBESTOS CORPORATION P

’;/"'“f’ D7 Gt

- - . &/ . /‘.'

Vice President/Gelreral Manager 2o
CGMorgan/jc ! —”

encl. .

. . - , .
s 05025 ..
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2,2 Possible Association between Crocidolite snd Mesothelioma

2.2.1. For som¢ time there has been a belicf, though not universally
accepted, that there are greater risks to health from
crocidolite than from other types of asbestos, especially

- chrysotile. This vicw predominated in the U.K. during the

: period when the U.R. Asbestos Regulations 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 1/10th 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 beem in the form of
mattresses, thermal insulation and, especially, sprayed
23ulaticn. For mainly technical reasons, crocidolite was .
little used in the U.K. for A/C pressure pipe mauuldciuiw.

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) is greatest with
czocidolite, less with amosite zad apparently less with
ehrysstile". It alsc statas that “there is evidence that all
commercial types of asbastos except anthephyllite may be
respousible”.

2.2,2. The evidenca upen which these beliefs arc based rests heavily
on the study in South Africa reported by Wagner in i96G. The
. results of further studies associatint crocidolite wich
‘ nmusochelioma (pasticularly {a manufacturing situatioms) are
lass specific but ell of tha significant evidence is reviawed
below.

2.3 Mesothelicma in Asscciation with Crocidclite Minas

2.3,1, Wagoer (1960) (6) imvestigated aa unusuzl frequency of tke rire
tumour, mesothelicma, in the Cape Province ¢f Scuth Africa.
Of 33 cases, 8 had evidaace of asbestosis, but, of the
remaining 25, 24 had & pcobable exposure to croccidolite mesrly
thrcugh resideace from birth or early age in the vizinity of
erccidolite mines is N.W. Cape. Subsequent studias eclarged
this study t5.120 cases, 110 of which were saicd to> have becn
exposed to crocidolite, more than half through liviag in the
vicinity of mines and mills, !

_é ‘

2.3.2, Wagner's is the only cpidemivlogical study whera there is no i
othar type of asbestss than crocidolite known to be present, :
The conditicns prevailing durine the exposure period of his i
scries, cf which he says the average latent interval wes |
40 years, were extremely dusty - in a dry and arid region. :
The exposure level and the duratfon of expusure for the great !
majority of those living in the immediate neighbourhcod, '
pleying and froely woeving 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
femzlc labour accompanied by their children.

/3
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2.3.3. Subscquent surveys (Sluis~Cremer (32); Vebster, Lyon 1972
(34)) and icvestigations by the South African Bu:cau of Minas
have not produced ovidence of a growth cf cases corresponding
to growth in production anticipated by Wagner. 360 cases have
been reported, 155 with no linown exposure, 117 with definite
industrial or cnvironment exposurc. They have also indicated
that, where there has been a positive exposure to asbestos inm
mining, the majority of cases (83 out of 88 reported since
1956) appear to be confined to the south and central part of
the H.W. Cape crocidolite mining areas.

2.3.4. In Conada, 3 rasearch tecam led by Doctors Corbett and
Alison McDonald, started {n 1967 a study cf 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 erxpcsed to Camadizn chrysctile asbestos. Reports
covering vericus aspects of the syrvey have been and will
continue to be published, but a preogress report issued by .
Dr. Corbett McDomald im 1970 (18) conmveys an impression which
énes Lot sesm t2 have heen rhenyid meterially by suhsequent
TOpOTLI.

The study cf scme 12,000 empl=yces in the Quebec mines 2ad

wills bera between 1890 ond 1920 showed a death rate for lumg
cincer ameng those in the nighest catagory cf dust exposurs

three times greater than that of employecs with minizal

exposure, The eoplcyees in the lowest dust cat2gories apparently
had iittle or no incrcased mortality from asbestos-reiated
discase,

" As far es mesothelicma is concernad, faw cases were found (13).
¢aly 165 cases werc tezorded by pathologicsts im the ontire
country during the pericd 19260 « 1968 and only ir a2 mingrity of
thesc was thcre & definite history of having weried with astestc
(11 definize, 9 prebable). Tenm of these, including 3 cngaged
in mining or milling, would apparently have cnly been a:mosed
te chrysctile asbestos; 10 were invelved with insulition

materials and sc may have been expoded to other types of asbestos.

4
In comparing McDenald's surveys in the Quebec mining aroa with
Wegnar's findirgs in South Africa, it must be runmembered that
climztic and werking conditions were cntircly different.
. Cempariscn is furthar confused by the difficulty cf retzespective
ease finding and diagnesis together with uncertainty cf exposure
bistery in such widely differing locations.

.
2.3.5. Corsiderable efforts have been made to confirm more pesitively
the asscciztion between crocidolite exposure and masothelicma
in the N.W. Capa. The results hzve been inccnclusive. An
extensive suzvey cendusted by tha Pneumoconiosis Roscarch Unis
- threugh-ur the N.W. Cape in 1961/62 ¢id nct reveal new cases,
and after.further extensive rosesrch, Professor 1. Webster
{35) has recently suggested that crocidolite “must be
asscelzted with another factor before malignant change occurs",
2,3.6., There centinues ¢ be difficulty in establishing cenclusive
evidence in this srea. A an cxample of this, experience at
the crecidzlite mine cf Cape Asbestas at Koegos may bo custed,
This i3 prcbably the oldest cemmircially significant ming,
having been worked for BO yoars and with many long sesving
cmployeas, a3 with all South Africam minas, rogular hozlth
chuchs are esmpulsory but, ct tha time of writing, no cases cof
masothelicms have boen notificd to vs as frem former cmployues
aud we are act aware of any.

/4 :
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2.4 Hesothelicma in Ashestos Manufacturine

2.4.1, Newhouse in 1964 (3) undertock the first attempt to investigate
o connection between crocidolite and mesothulicma in a
nanufacturing situatica, Sha looked for a possible connecticn
with exposure to crocidolite asbestes amonj mesothclioma cases
recorded by ¢ hospitzl In Zast London. Of 76 cases, she
establishad that 23 had worked in asbestos facterics, 7 had .
worked in the applicztion of thermal insulation, 10 had
pzcbable cyposurs of on {ndircct mature. 11 others lived
within h-nilc of a lcorge asbestes factery. The remaining
25 had no traccable connectiom with asbestes. Vhile the
positive or probable expcsure was to asbestos of zll types,
it was belicved that in all cases crocidolite could have been
present, Subscquent studies (1968 (9), 1972 (29), 1973
(30)) all relatad to similar industrial exposure.

2.6.2. The further study by Newhouse (1972 (29)) of & group of 716
' vomen copleyed between 1936 and 1942 revealed 1l mesothelial
tumours; over 40% cf those in tha cohort hud worked in toxtile
processing departments and 107 in mattross making., Crocidolite
and chrysotile were largely used in the fcrmer and amosita in

24di0lia to tha2se ip mattpess rmoliizg,

2,403, In eaother susvey (30) of over 4,500 mole workers in an asbestos
factery making textiles, insul:stica products of varicus kinds,
Jedintiags acd brake lizings, Dr. Newhouse reported that there
was no excass mortality among those whe worked in jobs where
exposure was low cr moderate, though where work cntailcd heavy
cxpesure, thore was a significant excess from cancer of luag and
pleurs, in some cases whera tota!l poriod of employment had been
less thzn two years. Occupations iz thase categories included
insulation manufsctuse, textiles, fibra opening and
disinteogroting, mattress makirg, asbestss store and cust and

. waste csllectica,

2,44, Dz, Newhcuse's work as a whole reprosents a very thorough ctudy
of the effact upan workpeople and those liviang in the vicinity,
of conditions in an ashestos factory wnere, it i3 now recalised,
there was insufficicnt contzol of asbestcs 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 - frequently cn the scme machines - and it is )
certainly asot pessible to pinpciat specific :vpes of asbestos
dust to vhich particular workess were exposed, For this

. reason, Dr. ilevhouse's work cannot ba used a2s a meaas of
assessing relative huzards of different kinds of asbestos.

2.4,5. Dr. Gilsea (31) refors to nina zases of mesctheliomz in a
’ group of wworkers employed in tha assembly of crseidolite

asbastos filter pads in gas masis during the wer. Information
cencerning the asbertos centent of these filters is nov
imprecise but the nature of the process was such as ts generate

. cppreciable and possible heavy dust clouds in the immediate
breathing zona of the cperatives. Dr. Gilson also quotes
informaticn frem Dr. Lewinschn thet a group of mesotheliomas
were discovered ameng men working in a factery in the
0id-20's whore possible heavy erpesure to erocidolite occurred.

2.4,6. Crocidolita has boer used for as least fifry years throughzut
the rld {a thz manufacture of asbestas cemens, which accounts
for the lazgest use ¢f asbestes, but two passible cases enly
have been roperced from this scctor of industry.  Ancther
use has bien 2s reinfirecment in plastics (c.g. battery boxcs).
Ho cases of mesotiiclirma are knewn te have oczurred in this

cenneeticn,
/5 ;
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2.5 lHesothaliema in Baval Doeckyards ond ether Shipvards

Harzies' (7) (22) studies of pleural mescthelioman amang
werkers in UK naval dockyards, indicated expesure to all types

. of asbestcs., Heaviest concentrations rocorded were in
stripping sprayed asbestos, ncermsliy crocidelite which, up to
that time, had beon used in very large quantities for insulaticn
in naval vessels.

This was possibly the first study to recognise the very severe
exposurcs to asbestos dust that occurred when asbestos
insulation was strippad within confined speoces cn ships.

Dust lcvels exceceding 1,000 fibres/ml were recordad at some
points.  Subsequant work has confirmed this znd the
relstionship between incidenca cf mesothelioma in the country
(U.X.) as a whola and areas where shipbuilding and shin repair

work has becn carried out has been {llustrated oa & map by
Wagner (36).

2.6 Corwents cn the Zvidence Concerning Crocidelite

2.6.1. The only evidence based upon exposure to crocidolite alone
is lhei Jupplied in Wogner's nroc....  Subseqwent work has
not cenfirced the conclusions that were at cns time dtawn
from Wagnar's findings.

2.6.2. Other expcsures that ars qusted in this connecticn have been
botk mixad and heavy. Ho conclusions regarding the specific

comtributicn of a particular type of asbestos can therefcre
be crawn.

2.5.3, There is no evidenca of mescthalionma in asscciation with the
use cf crocidolite whare the form ¢f product or mnature of use
has not resulted in excessive dust. The idez thzt only
minamal exposure is necessary to posduce mesothalicma has
developed by suspicicn and there are no facts to substantiate
this idea.

2.6.4. A detziled study of cases of mesothclicms asscciated with
exposure to asbestss throughcut the world (excluding miuxng)
(see Appendix A), which prempts the abcve reservaticnms,
indicates that, of 763 reported casas, 664 are said to ba
definitaly sssociated with occupaticnal e:posure., (Most of
thesc studies ar2, of ccurse, cf groups of workars in 4 \
occupaticns vhere on expesurce tc asbestos dust is expeszted, !

. This cbviously weights the sample heavily.) Of these, 230

are pesitively stated to have cccurred where chrysotile and
crocidolita and/or amosita has been in use; 4in 361 cases,
no details of .the type of asbescos are given but it is
apparent from the gereral rafcrcases to the type cf exposure
that more then one type was likaly to have been prosert.

Further scrutiny of the occupaticns rocorded in these studies
also indicates that cf thuse listed as occupationally exposed,
directly or indireztly, 553 wers engoged in or in close association
with insulation wocrk, either on land installations or ship repair
and construction. The remsining cases werc also associated

with menufacturiang processes such as textile manufacture, {
mattress making an¢ cther insulaticn marufscture, where dust
concentrations werc kncwn 2 hava been heavy,

/6
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3. AHOSITE
3.1 General

As indicated in Table I, amnaite asbestos also contains
epproximately 50% silica, with zbout 407, of ferrcus cixide.
Its choracteristic is the springiness of tne fibres and the !
high bulk vclume przduced whes processed. It is also

highly resistant to corrosion. Thesa choranteristics made '
amosite fibre the preforred material focr heat insulation

spplicctions and consequently the most frveguently usec by

insulation workers, The prefcorence for amosite-based c- !
thermal insulation material spresd te mest industrial countries,

and such materials were used in groatly increasad quantitics

from the mid~1940's to tha late 1950's. Chrysotile asbestos

was ¢lso used in this field as the reinforeing fibre in

calcium silicata section and 85% wmagaesia.

3.1.2. Amositc has come under particulas scrutiny in the United Staies
because of its exteasive use a5 an insulatiag material duzing
and zfter the war years.

3.1.3.  Amosite hss not been cssociated with mesothelisme to the
extent that -has crocicolita ana this p-ooabiy rasuits {.om -
the 3lmost completc absenca of any histecy of mesothelicma in
the NHorthera Transvaal, tha2 only area in which amosite i3
mined. The questica to be decided is wictier 2xposure to
amcsite invclves z greoater hazard than epcsuz2 to chrysotile
so far as asbestosis and lung cancer are ccacerned.

3.2 Aoosite and Insulaticn Workers

+»2.1. Tha extensive investigaticns of Dr. Selikcff end hi:s
co-workers are well unocwn and no alttezpt is mage to sumrasize
these in this memorandum. The impcrtant peiat Zcr prosent
censideration is thac the weorkars ugon whose history the
investig:tions are basad were involved in *he therm=al
iosulation industry. There are o scetors of this, the fizst
being conzerned with marufscturs cf produsts snd tha second
being concerned with the fitting and stripping of insulaticn . ‘
on site. .

- |
3.2.2, For a period during and immedfately aftzr the last war, a |
nucher of factories in the United States and Eurcspe were :
involved in the manufacture of preformez insulzting blocks, !

pipe secticns and mattrasses. In the United States, these
- materials were largely based aither upon carysotile asbestos

in the form of “357% magnesin™ (comtaaning 15% of ashestos)

or upon amcsite in the form of "Unibas:oe” (containing

80 « 1007 of ssbastes). It is now clear that conditions in

many of these factories were very bad by today's standards.
The products were it graat demand during the waz, parviicularly i
by the U.S. navy. Hours were long and salety stendards wese
relaxed in the interests cf odtaining vital watezizls in tima

cf war, Dust conczentrations wnre endoubtadly heavy and the
hezlth of many workpeople iias suffercd in conscquence of this,

3.2.3, Similar conditions have spplied §n the sector of the industry
concerned with the fitting and strizping cf insulation cither
in the form of mouldad piwees or es sazaved fivze. In the
United Kingdem, such werk was nct subject to cencrel by tho
U.K. Asbastos Industry Beguistisns 1931, ond cust measuromont
(Harries 1968 (7)) siicwed that even with caleium silicate
insutwmtion containing only 157 asbestos, tegsther with asbestes

/7
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rcpe, cleth ond plastic mixes, mcan concentraticas in the
general atmcsprere ia boiler roums where lagging was taking
Place vuiw 3200 filous/ul,  Souwe iacivieouwcel op2raticns
concerned with {itting insulaticn give average breathing zone
samples as 256 fidres/ml, none was less thaa 43,1,
i
In operaticns particularly essociatad with erocidolite,
Harries' quotes mean concentrations of over 300 fibres/ml at
the place of work, while in adjccent aress and passageways
tws or three decks away frem the work sitc, ¢~»n concontrotions
in excess of 30 fibros/ml and 23 much as 177 fibres/ml were '
reccrded. . It is clear that men in occupaticns in no way |
connccted with the asbescos work, and whose occupaticn would be
#éssumed normally net to cxpese them to asbestcs dust, would .
... - have been cxpesaed to conceatrations wiich would be censidered
- very heavy in an asbeatss factory.

3.2.4. Such concentrations are alsc likely to a2pply to such
occurrences of asbestos related disessc in sreas cf shipyard
repair and ccastructicn reportad by McEwan (19), Stumphius
(11), Boklig (21) and others.

Selileoff has suggested (28) that average dust conceatratisns

to which Amezican insulation engineers had oeen expescd woeuid :
have been low, He bases this cn some measurcments of varicus
operations ccrmoaly performed by these men guoting levels frem

0.3 to C.4 fitres/ml., He refers to similar results in anotner
survey with higher levels noted during sprayimg; “averagz

lavel of 21l cperaticnms spproximated 6 fibres/ml”. le

further assumes that, since observaticns in 1556% shewed that

asvestes materizcls constituted iess than half of insulating

matetials then used, the time weighted average of exposure

would be uader 3 £ibras/el,

The levels of dust coneantrations qucted for such cperaticus
bear no relation to those meticulsusly observed and rreasured
in the United Kingdem, ndtably by Harries and H.li., Fzctocoy
Inssecterate, Ia the same poper Seliksff himself szrees that
the cffect ¢f peait exposures may be comsiderable, ane that ten
minutes of hard work in am atmesprere of 100 fibres/ml ooy
ovarshddew the bizlogical effect of the rest of th2 working
day in envircnmental concentraticas of L fibre/ml. This would
agree witd porsomal observation of those who have practical
experiecce of fitting and stripping preformed inmsulaticn and
asbestos spray worl. Cnder ccnditicns prevailing im the
past, the nature of the werk made it inevitable that there was
frequont but irregular exposure to very high ccncertraticns

of dust -~ at the moment of bucaking awsy an old scction of
lagging, for ccample. The TLV used in the UK. based cn

the reccmmendations of the 8.0.H.S. Standards ol Hygiene fer
Chrysotile Asbestos Dust (32) fully racegmise the

sigeificance ¢f pezk axpesures and qualifies the average ¢f

2 fibres/ml cver four hours te the extent that excess abeve

12 fibres/ml for eny ten minute period is unacccptable.

[ COLICLUSIC!S
4.l Apart from tha study by Wagner, which subsoquent surveys suggcsﬂ !

have not Lacn repeated cn the same seale in other crecidolite
wining arces, there are very feuw casas of mosstheliemz <hern
the cause can be sail with certainty to.rolate exclusively to \ :
crocidolite exposure. ) ;

<
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6,2 Cascs of mesothelicma -veported throuziout the worle where an
occupational cxposuze to asbestos, uwsually boti amphibole =nd
chrysotile, is dofinitc or rossible, havae iavariably occurred
where concentrations have been vary hoavy - puch htavier than
have occurzed in U.X. manufactuzing industry for very many years.

4.3 Although there continues to de lack of satisfactory evidencs, .
the suggestion is still occasionzlly made that mesothelicnma
can be associated wish short durstion of exposure. It is

. _acknowledzed that mesctiielioma is tnt always caused by asbestos
. -and in the absence of an cccupational history, there is a
temptation to =tiribuce a perticular case to some slight and
often unspecificd erposure in the past. Recent work
(Mawhouse (20}) indicates mesothelioma iz dose related and it
is balieved that whare asbestos is involved - and hare azzin
the type of asbestos cannot usually be specified with certainty =-
2 ‘high degree of exposure took place, pn.sibly many vears 3go !
and in tae e2azly years of life.

4,4 Crocidolite and acosite fibzes. by their nature, have tended

tn *~ the mosr favoured fcr usz in thermal insulatien,
pazticulizly during the waz yeass and years of ruwunsisuctlon
after the war. The various diseasas associated with asbestes
use ar2 clearly mostly found ia a:eas wvhere such work has
been concentrated (‘agner (33)). h2 iacidencs of ths various
discases are therefers more likely :e be asvociated with tha
excessive concentrations and relativaly uncenmtrolled workizp

) conditiens, wheathar cf ch:y:stile or amphibtoles, than with the
type ~£f ashastos, There does mot seam to be any evidunze
that where sucis high concentratiens aza pravented or do not
ericse, that there is any greatar rishk of asbestos-rciates disease
with cac kind of ssbesics thea with arocher.

I VA €
e Desazher 14572 /%
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TABLE 1

Physical and Physico-Chemical Properties of the Asbestos Minerals

Property N

Amosite Crocidolite Chrysotiie ’
Colour Ash Gray Blue White i
M3ttt Fibre Lenyth . 31070 mm. .. 31070 mm, 110 40 mm, !
Fibe2 Diameter (micron) [*ARTR 01w 00tw” ]
Crysial System Manochn:c -. Morcchimic Monochnie and '
e WL e AR A .« -+ -. Ontnorhombic . T

Ceeurrance T .77 7 Banged wonstones ~ - Banced wonsiones Serpentines -

Qzucal Prooerues

Biaxial positive

. exuacton garatel

Biamal positive
o T e,

i extinction parailet

Biaxial positve
extincuun paralis!

: o
Refracuve index . 1.657-1 533 .. 1.6835-1.698 .1.50-1.55 .
. .. non-pleochroic s pleochroic non-pleochroic N
Sceatfic Gravity 3.2-345 . 3.37 . 255 : {
Haoress {(Maens tsale) . 8.5-60 _~ aC 2.5-4.0 . .l
Szeciic Heat k-2al/gm/°C 0.123 0.201 G.268 ]
Tensiiz Strength ke/em 2 25.C00 35.000 31.000 :
Yoynas Meduius kg/em? 1.65« 10 1.9 x10* 1.85 x 10 I
ket coustance: ) A
% reeadual sirength at 200°C 109 100 100 ‘
409°C 37 a8 100 i
600°C 7 - 38 16 {
. Fu: snpoimt °C 1,300 . 1.000 1.500 N
Sufrze Charge . negauve = negaive positive ’
:,; . ‘:; 3
T - " TABLE II -
. Chemical Compositions ol the Asbestos Minerals
<l (Typreal data) : o
A Amosite Crocidolite Chrysotile
S, sthea 49.7 50.¢ 38.9
Fad, lgrrous oxrle 397 205 20 .
72,0 . ferc once uoce 1745 1.6 L
A Q. alumina Q4 — 3.1 .
< CaC. calowr omidy 1.0 1.5 0.9 ;
HgQ. meanes,um oxade 64 1.0 400 ,
MU manganese oxde 0.2 0.05 0.1
N3, sodun ovce 0.1 6.2 01
.0 rotassum oude 08 0.2 0.2
Vi water 1.3 20 12.6
T carbon dowle 0.1 0.2 0%
w0 1000 1000
filfing
/10
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ALTEIDIX A

808953

Titlinge  lNumber Definite  lumber Exposure Expusure  Fiposure  Exposure
ranhy of associat= kneum arrriliata T I associate- associste
el cases ion with  exposed ed or ificd as vd with ed vith
repurt=  asbastes to assumad te type insulat- mznufacte
ol occupat-  asbestos to ion/ ure
jonal chrysct- shipyard
exposure ile or work
amphiboles
1 * 42 32 10 32 32
2 6 6 - 6 6
3 76 30 36 30 7 23
PR 95 95 A g5 95
3 % 6 6 6 6
3 23 23 23 23
10 = 52 52 52 52 i
11 21 21 o e 21 2
1w 1S 12 "3 Bl 12
15 11§ 11% 119 119
15 29 29 29 29
17 3 - 3
19 80 49 49 49
20 6 s 1 s 5
2 55 55 55 33 17
23 25 , 25 25 25
24 40 b 33 s 25 33
25 15 ' 15 15 r
2 * 7 7 7
27 s 5 ¢ 5
25 = 23 23 23 23
2 -1 - u 1 11
30 9 9 L)) 9
763 664 58 290 362 552 111
— B (13)
“etes % These scrice cover other cancers, inclusive of mescthelizma
& Little possibility of crocidelite exposure
B ZExposurc s2id to be likoely to erocidolite
€ Exposure said to be mest’ likely to amosite
Dzcumber 1973 /1L
0955
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