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OWTARIO BOYAL COMMISSION OF ASBESTOS
INTRODUCT 10N 10 TEE COMMENTS OF .
AIAZEA OF BEALTE, BOMITONING AND REOVIATONY 1SSURS
Ia the c-. e procesdings bel the Ontarie
Seysl Comaissien oa Eo-nor. - substantial -o‘,_-nn of the
werld's o-v-un- on the bealth effects .aad 'D—.n..a—.‘ ot
bestos have sppearsd. Although thete vers clearly differ-
I.noc ll.o e vitaesses, and slthough many lsswes were -
dewmid still waresclved, comsaisus was resched in impostant

agias that sheuld -.ud. as the sesis for oonoaliﬁon ot s

" retieaal secletal peliay tevard ssbestes:

“e ALl tuman Wealth effscts’ of ssbestos are
dese-colated, ind present-day heslth effects
. age attribetable té high, often uncontrolled..

expesares of the past. ‘ B

" ue  Asbestes exposures.today are orders of magni-
- ’nn-—g"d‘ the hstorical exposures upon

vhich kneviedge of 1.5 effacte 1is based,

" ee TAltheugh the petantisl health sffects of the
»»83-. nvnvo-su“ levels found ia tbe wogkplace -

anmot be deternised dalinitivaly, the
"uunnom:-n:.s evidaace indicates nvonlor-
sz aiajasl, if met E—‘»-—m-..n.. .

~ gvén vative 1  of the heslth’

. affects of neb at lew levels
based on lissas, noa-threshold sssusptions
about The dose-rasponse relaticuship predict
thet prepecly coatrslled ashestas use today

ses $4 -—m_m-. or woll withia accsprable
ﬂco—. occupationsl sishs. .

© ' ee. Oftan expressed feazs abeut ssbestos riske to
’ the genesal pejsletion hava been widely
exsggerated) Ae public Raslth risk need exiec
. . ; trom. tha comtinued propar.use of aoders..

S sacapsuloted and leched-1a sabestas products.

Saved gn these principles. a rational societal policy
towazd asdestos recognizes that the substancs Continues to
secve an isportant role in mazy applications whete it can be
wsed with minlmal or ae risk., At cthe same tise, the evidance
damonstrates chat 4ll uses must de closely acrutinized =3
miniaize Eournus aroo-..unu.

1a otder to assist the Commission in ..!_-n,-.n...n,»uc and

-,qsrv-:..sr. the substantial record chat has been accumu-

lated, ve present this S Y- The Y cavers the
- €ollouing questiona which are cowwn. the oo.'.»-.o,.:

t1) What.is known sdout the diology of asbestos fibegs:
thetc n-ﬁu-v:.:n. their deposition and dispost-
tion-ia body, and the sffect on such (ibets of
the Sody's cleazance and isaune mechanisms?

. (1) What is known sbout the pathogenicity ef asbestos
- ‘tibers and the mechanisms by which they cause
husan disease? -

(1) Uc sibestos fibars dlffer. given varying chemical
nnomo-—n—ou-. sizes and dimeneions, in their
biologic and pathogenic »o»...-.._:\—.nman.ou e e

T TT4) What diseases have been found to be sssoctsted
with asbestos exposure and with vhat dose~response
relationsnips? - . : .

(S) To whit eatent 4o other Zactars, 'rnn»mcnpa—w

.lo..—nu. account for disesss among Asbesioe-~
_ expose? persons? o - T
16) Wbat conclusions cas ressonably ba reacted in

w:enn»an the riske of asdestos exposure at the
-.- lower Javels found ia the verkplace today, and to
- gensrsl population expaosuge? .

Falloving our diécusefion of the expusute ané health
sffects evidence, we suggeat to ‘the Commission a saries of
societal ®assures that appear sppropriate to minisize .

“albestos riské in the future. Thess messurzes (nclude:

R
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~=  Continuing effsrts to employ all ceasonable,
technologically fessibls methods to control
asbestoe fiber saissions in fixed-eits mines
and mille and primary and secondary manufac-
tuzing facilizies and to sonitor through use
Jf the sembrane (ilter method such esissions
to ensuze achievement of acceptably low
expasuces.

-« Emplo t of recommended vork practices im
son-fined wvorkplaces -- such as construction
eites == in order to ellminate excessive
(iber emissions.

== An educatiocnsl labeling scheme for ssbestos-
containing products to esusure their proper
handiing.

- ?-omotion of smoking cessation programs among
asbestos-sxposad vorkers.

== Continuing eurveillance and research to
arsver asny of the mors particular, but still
unzesolved, questions concesning asbastos.
Our propasal does f£ot include the government-sandsted
phase-outs or bSans of asbeatas use that Bave been suggested
in some quarters. Such regulatory esteps cansot be justitied
given the entensive evidencs supposrting the fessiblitty of
continued safs use. Apnropriate messures ars nov baing
used, and further msasures could be employed, to control
asbestas fiber emissions. It shruld be the yele af Covern-
mENt TO eREUTe tHAT Such REasurss are employsd vhanever
ssbestes 1a used. Novever, viven the minissl risks vhen
such caanzzels are ueed, the marketplace should be relied
cpon to dec:de whether the cost of such practices is jus-
tified by the necessity of desirability ef ssbestos use.

ONTARLD AOYAL CCIM;SSION CN ASBESTOS
SUMMARY OF THE PHASE II ...H’I“!uu
GUl

GN_BEATR, MONTZCRING ANC RE LATORY [3SVES
TABLE OF conTENTy

EXECUTIVE SUMMARY
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Metural Environment
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ONTARIO RCYAL TCMMISIICN ON ASBESTOS

DIECUTIVE SUMMARY OF THE AIA/MA
SUMBGARY OF IHE PHASE I[ HEARINCS
OM NEALTY, MCHIZORING AND REGULATORY [S3URS
In an ora of lncreasing public concern about careine-
gens, isbestos has oftan been a centsrpiecs of public atten-
tien. Because the adversa haalth effects of asbestos gen-
srally develop cnly tventy or more years after finitisl

P . the corseq of very high occvpational expo-

sures during Warld ¥War i1 and before Lhave become aspparent
only in recent years. The sedlcal consequences of these

very high eccupational P £ee muse, b z, ba distin~

guinned from the related, but distinct, jssce of vhather the
auch lovar asbestas exposure lavels prevalent tadsy pose a
significant risk o either vorkecs or the general populstion.

Censidcration of this issue requires s detailed examination

of the evidence on exposures to and health effects of asbestos.

Asbestas 13 & naturally eccurring sinetal found Ln many
poeres of the world. Through matural processss, 1t spraads
to ambient air and vaters with the result that human exposure
is virtually unaveidable. Although very high occupational
sxpesures ta esbestos occurred in the past, improved con-
trols in modern aanufacturing processes and changes ia the
products in wvhich asbestos is used have vistly reduced

enpesute today., wWithia he past decade, £ost mines and

manutecturing facilities have achieved continued substansial
decreaasos in expusure levels. As a pesult, mouz asbeszos
vorkars expecience exposures vell delow existing governmenial
standards. Almost all products nov markatad smploy ssbest:s
epbedded {3 & matrix that eliminates or substantially liadzs
fiber releass. As a result, little 1ikelihocd af SarmZul
exposure existe. for product éexs. General pcpulition
axposurss tn asbestoe, where they sxist at all, are seve:sl

orders of magnitude lovar than today's wocrkplace sxjosuses.

Libex TYpe

since the associastions betveen high asbestcs exposures
and asbestosis. lung sence: and mesothalioma vers (irst
d.scovered, medical resssrch has concenizased on tryixg Ul
eetablish what size and shape and vhich type asbest:s fiSezs
are most dangerous. Animal teseirch has essentially eezad-
1ished that fibers longer than eight microns and less t2az
one miczon in diameter are tha most pathogenic. CU:istize-
tions among the major fiber types (chrysotile, azosits ard
crocidolive) aze lass cleazly established. AZpazsnely
diverging medical data cosplicates deteraination 3f zelasls
pathogenicity. Although animsl and cissue cultire exges:i-
ssnts tend to demonstrate more disease-causiag pctestial ItT
chrysotils, the human evidance has usually shewn jTeater
disesse. parcticularly mesothslioms, among perscrs ewosed ::

crocidolite and amosite.

- i -
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E -:n- o- nvooo no..onn- no cowro-i at nou-n o nuvonnno

dsbeeton Joidemiology

The msany o7 idemiology studies of vorkers wizh :.

asbestos ouco...n.- ia the past have confirmed associacions

:»nu -vnunc:-. tung Gancer and mssothelioms and have alsc
-ruae-e -==o-a..u that ¢-3 licele
(13 g« 8 ‘auch .uxon o-vo-..w-

4€ any risk stql}] -a.-n-

Theee stud:ies have also
.los-:o‘ | 2] .nno-n to which -!.r:‘

-ono..n: .on wuch of
‘ Go past A—--o ’

»-vo-no-»-. s avnon»n —-3 oo..b»n»o: thac -u lead no
9-9 ia ics £<§-s .nbaon. ‘Bas onncnnaa
‘-!3- 103 w.o!;..u eaxposed ..a-.w-n-

-nlccn nun—=.»<o;
nu.—- nv!::_n n»-.-. te
nuo-; ‘related to suscained P—S— nu!.-.:.- aid st At ]
wosc-aao n—:—n-u. -:no- is tonn -F:.S- <o ..n._n 13 na:.-
‘...o-o-cn. .<.n. - c<0b plan.c -:.n—ic 5-3- ..on:-u-

1

nrno-wo—. -!3: r.-s. (..»ou -u.-no-- sysptons ~$<- <

id; t. Ve 13 l.x.mc.o.-xn‘: oﬂ‘u .nnﬁo. wheze-po - -t

nnonn nwn.-!.-n- v-cn oiounos .nvo n-u.n»-n l»ﬂ.u- and .

tle esbestosis - .- ~
.3:—5 r. on!:nn-u v.-o& o lnn-oo:n»o:- ‘trom the expo~ .

nn.—tl no.ﬂu. ..o-.rtn:. 40-4 :

levels
u_.udo::boc. ot .Bnuou von:-n..n..u ia :..-n.o:..
. acd nuo S&n.n -n-«.- a.cioaunn-no-

. na..n:..:a-

the non:_.»uc -un..u.ano

of -:-g.n- »n vo’—-cnon- ro.uo ouvo-!- <e -ocon -nn
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IS .Buron- i
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ssbestosis is not signigicant oc
non the ?n..no,

pacional heazn ¢

Zn?e..av greatly nunu-..oa lung n-un-n Sstes have
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evidence

of disease s
48 well as the
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.u:- thit uo‘
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zedicel. evidence . -nvoan: -_Sao-n- .b-a any n.l-:»un n»-w
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C. . such exposure -oc.—-.
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each on S:nv -von:—n-n: non._oos -naoan»na 2. ao-..

n.-vos-o. :
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relationships -- suggest sctrongly that the much lover expe-
suze levels found in i{ndustry today are 80 lov that any
remaining risks are too emall to be detectad.

Central to any assessment of the increased lung cancer
gisk of asbestos is the predominant £ole of ssoking in
deteraining risk. Although there is soms evidence that lung
cancer r.ske are increased for non-smokere, slmost all lung
cancer has occurred among smokers. At today's asbesios expa-
suxe levels, reduction of lung csncer incidence is far merxs
dapendent on termination of smaking than on elimination ox
reduction of asbestos axposure.

Nesothelioms 46 & Fars tumor of the pleural and perito-
neal tissuss. Although often associated vith asbestos
exposuEes. mescthellioma alsec ccsiurs Ila the absence of asbes-
tos exposure. Lika asbestosis and lung cancet, mesothelicas
has been showvn to be Zelated to dose and to have occurred
prisarily among heavily exposed persoms. Its future occur-
Tence among persons exposed at today's occupational levels
ie likely to be quite raze.

Unwacrzanted feaze of mesothelioma cisis to the generasl
population have been generated by scsettered references to
tndividual cases alleqgedly csused by casual expoeures. In-
fact, all the existing evidence suggssts that, on the one
band, thoee cases discovered among wvorker families were
probably due ts quits substantial exposures caused by con-
tact with workclothes and prolonged housshold nununn-:—l!,:..

of tibers, and., oa the other hand, cases whele asbestos
exposures vers in fact casual acre 2ost likely dtizibutable
to the natural background tate for this disease. At today'se
exposurs levals. the mesothelioms risk pcedicted, ever 12
based on conserrative extrapolation models. would Se quite
low.

Although some studies have reported ajiacc:azians bec:een

asbestos expcsure and other forms 3f cancer., the overa..

avidance {s equivecal. The scientific svidence demonst-ates
that such cancers formally occur only after very high e.pc~
sukes and account for & minisal amount of asbestos-geisted

diseans.

Bish Eatrseolation

Sectuse asbestos related disesses typiecally take more
than 20 years to become manifest, no groups of vorkers exis:
wpo have been atudied for long enough to provide documentes
avidarice of the tisk, {f any. at current low exposure levela.
Bovever, using risk sxtrapolation methods, it 1a possitls %o
set upper limits on the magnitude of such cisxn.

All humen activities, including sapleymenc. tnvolve
sisk. Man accepts cisks every day, aften withcuT cecogai-
21ng their magnitude. Many studles have quanti’ied commcnly

accepted risks In order to plece {n context the rieks pcsed

by use of substances such as asbes3os. nce zisxs ags

Flaced in such a context, Tatiora. societal Jecliaicrs caz te

Published by AsbestosClaims.Law
asbestosclaims.law/library/20986/10

Asbestos Information Association trial exhibit AIA-85: Kirkland & Ellis (Edward W. Warren, Timothy S. Hardy) for A...

ACL Doc 20986 - Page 10 of 189


https://asbestosclaims.law/library/20986/10

nads about the eflicacy of risk reduction seasutes. 13
order to Bake SUCH assesssents, it is necessary to project
the asbestaos dose-Cesponse felationship teo the low So-...no
levals pravaleat in current asbastos use.

Dose~tesponss relaticrshigs for -vo-.«o..no-nna diseases
bave Beed found te Be linesr st these high dosan for vhich
‘:pn-— dsta axtst. It bas thus oamou been suggested that

s liness no—-r»op-r—- will continue oo loves doses. - Such
lioesr extrapolations, . though. v:o sot -been ono»:n-:n
- demonstrated and l-n,m»;o—n cvarstate tiska at lov exposure

n‘o‘q.o-.‘ Thele wse nvﬁ sete & ‘wpper :t: on' potential

B VL P

- o-un:u nu vu&.—anr.- ?wx- u—-w- l.- -an-nlw!-nnaa-

on --n onoo-:n- a’oﬂa the -n..ﬁ.n u-..enn- no:uonn!. ’

«. on?-ﬂ. ao -ousﬂ‘ﬂ gq..?.— 'nio-en- ‘nen:oc have v.;-

Iob. -o- .cvo.ne- .an.n qevonn- by. Ors. snoon-: t.»:. ’
-..2.:.... -s.v..... “ang Barry; :n...:n..n. And Dewent. 1%
»-xnﬂl E—n o!.s—.. ‘it nvo vnp..s sinb non uunurwwh—c-ﬂ-ﬂ )
‘fay 1..8 !.n be S_..vn >E§.... most of these cokoita’ _
it-.o- 3: E-::- lo-..n-_n :. vgnpop‘- .—an ::on- ,,

‘o’-: .lnr [ voa. uos. - uosinn-».l s .nccna. lapa- .

., —aa?n 9—:-.5- non nsnn'n noc..:ao-d vcu.vo-o.

. -nli:i ot qann.an ouvo.n-i ‘Asvels.

’u-o central ts vi»nﬁu‘ nnw-nn q-wu is . an E.no«- .
" Under the tvo n-von-\n-

.. .n-anoup that v»n«-:- in wost to-«ona nstions, sverage

ounnncno poaon- 3—— v.—o.. B-n -n-!.pnn anise’ for mas

P .- s em  me e e e e o«
. . % h

R T

‘‘‘‘‘‘‘

wotkers. Indead, other than ¢or the relatively omall nusbex
of vorkers in simeg snd ailitng and primary and -.-oouos
manufacturing, most occupational .nua-...n- to asbestos axe
Fn-,nl,»nn.an. and, when recosmended Vork peractices sxe -
anployed, bb E For such workers, AvVeTrage sxposutes
are thus many times lover than the tvo a»-..n standasd.
Asong 9- entisa wurker uo!-.—.n»o- in nﬁu.- or the United
states, therelfore, only a fev c-oe-nn ..on-n. age Likeiy to
have _.pn.nnlo oug-cn.- ot l.wa ‘than 10 n—vonéo-n-_ -eqn
:ou.iu- ..:- voco -:-n»- é-nu- vo..nc 1S E.v.u.-..uu
»vv—u»ﬂa ounn-vo—-n»o: to the v-a -c-:.v-o o-n- .

E .:S—n-n- -that the curzent -.n-n to- ssbastos ..on_..n- : "

..»c_pn cS n!.oo en n»-r- faced 3-4 n-n vn -o-n .auw-n-

A ozna the -»an»ngn v-nn -n nv-« n:- due no n..a-n.nno

-!._&u. is nnrca p:nb -nnpﬁ,.n. B n:r s :o: vo-oc !o-n

enw.n ononv-n»aa-n n»-r.
.nno n»-o.-o EIC S -uo.:nc-a nuol m-ﬂ..-.-ma-ﬂa- .v—so.
u-n-oo.n -n_.s:- q-n—- nn -ol- -unoun -uol -naon to un..s« -

Rt v

-ou- of nuo 4-1:5. n-h c. anc_.o»a-o by logo-on»n-— .

. n:nononn.. -!.na nvo -n..&.-. !.n soss of 9- (pn:a—oo l-u o
. slio ve dus ta true: .-:?-.ounon ta digease con-an..-— o -

4—325 -.c.ono- ov-n-«.on- At o.—. -nn »n the -cnnnn..l

a‘ u»-r- vn!—»nna un.i nn. 05!::. uF—-.a ouc.n—..ﬁ. te -

B 3 _.9. at current o-le-nu. levele as no -.-3 -:2. a...-.
. tion about conclusions that alntng end milling 3;2@2—- .

ace -nnoon-u: sale. no' -n av- -30-5 luasn-nnsw:_-

- - v e .- Ce L e L e e

. fﬁ' e witd -

e = i b i i e
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Cibecs. BRova.ez, such 4iscriainescions olten ase unneces-
sary, and, vbhagre needed, can be sade by supplementing zea-
brana filter massurements in aixed fider environments 4ith
occssional electron amjcrescope characterization of dJust
cloud constituents. There 14 InerefoCe 20 stasonanle pasis
for change in the cusTeatiy-enployed 3oNLZOCING sye=4a.

Potantisl slzermatives o the aemdrane filzar facisi.que
are infeseible for routine ooritsciag. 2ieciron AIlIIcaiIPy
say be usefsl ta cheracterile (iber prcporticns :a aixed
fiber snvircaments. Etut Do stindardized 3ethod fot eitler
scanning er transmission elecizen f(iter counts ass Deer
daveleped. Further. electror aicroscopy Bwasuzrisents sSanhot
be felated ts masbrane (ilter results of ta the existizy
health evideace; eapital costs are very high) {nsullicient
qualified 1aDOTatories and techniLians ex1aT to aeet exist-
ing wonitexing needs: and, axcept for scanning electron
microscopy at lov magnification (offering little advantage
over membrane filrter 3easurenent), opersting ccsts gec
sanple are very high.

In establishing workplace starndaris based on aestiane
filtez monitoring. the substantial >easurssent vstiabiLizy,
as vell as day-to-day variations IR weraplice concererasiang,
St e consilered. Civen these ssurses of ver.ability. and
the generally =ecognized 3.1 fiter.cc detsc:iion limic for
the mealzane Ziltes 3ezthod, the Laver Beund 3z poseidie
-n.ono..a-.n.n-uac...-.-.Pv....-:o.uno..un?vo?.nn.

With any lower standard. enployers and snfcrcesent officiale

would be unable to determine complience statue vith teasoh-
able confiience. Standards ia the range of one to two
fibers/cc can be implemented using membrane filtar wonitor-
ing, 1f{ empioyers allow for variability, by sasntaining
aversge workplace concentzations vell below mandatory
<andards.

Neabrane {ilter monitaring <an te used, along vith
cccupational axposuge standards comsistent vith the method’s
accugacy, to schieve highly protective vorkplace conditions.

Because employers must msasure well telovw the occupationsl

standard to obtain Ceasonsbla assurance of compliance,

sverage workplace concentrations will be saintained vell

belov mandatory standards.
cuteide the workplace == im aabient air and vatec, of

in v_.:,.n»:‘- e the aswbrane filter methad is inadequite to
provide meaningfil monitoring gesults. The sxtremely lov
asbestos concentrations found is such settings fall vell
below the membrane filter detection 1izit. (n addition,
asmbrane filtar (iber counts outside the wvorkplace wvould be
f1iter methed does not
y other

meaningless, because the sesbrane
distinguish Detwesn ssbestos fibers and the aan
¢ibrous seterials found in the genersl envirarsent.

Although electron aiczoscope techaiques aset some of

+he tecanoicglcsl cequirements fox environmencal sonitozang.

e 15 no standardized elictroa miSIosccp method end 0o

- ntf -
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studies jredict similarly very lov sisks, but a few studies
predict higher risks. Although ali such differences cannot
be clearly r ‘enciled with the present stata of knovledge,
aven the higher gisks predicted by these latter studies fall
withia the rangs of normally accepted cccupstional zisks.
¢ that propoztion of the riek actributable to lung cincer
csused by smoking 1s - -alesrly delicestsd, the predicted
ashastos tisk is towsxd the lov end of accepted onn;v-n»o.-:.
. ‘sisks evean when determined c.-u on ovo -2&.0- predicting
highat sishks.

: Despits the feazs gensrated by the media, the Lv»_.m»oa

:of west seientists, a8 vell a¢ expert governmsntal-sciencific

bedles, his Deen that no elgnificent £isk dus to asbavtos
o-,..iau.:-o- the penerad !.v:ni
can alss be wsed to o-n.v:-v ..3: llaits: on the -vo-no-

Risk alnn-,va:m:s r.nbwu-

R anor- nr-n nvoo-.on—n-:- !Z—s-.-»-n fox -the- coa.:—-nou..:- :

- tiem.” ?o -.»-ru -nc .i: belev a u..lvoa un nonlo..v:no ’

sheks ?«l ‘datly »y pvo -.ao-..- -..r:n .

. The abecass of .c—solao of & dotousp -a!._.-a....a n:l
s:.oo 5....,25..
.on—osc no&n-n nou-.ac.lno- ‘nave -ao --nn—-noa Snv s-!& .

S beth -:co!.- and waterdorne -uvo-uoo.

ioso threugh - -vo-n- s'-u.n»o? a0 euch v&n nn
evidence .-».n- tos :5..&3 El-.. -c.o:- of asbestos
Snocn»oo. »sn—u.:i ouono»va .a-n-co«.nu-.:.n c—o--?. ‘

- ,..n.-t e -t mwm . - -

n:..-.‘

tave failad to .demonstrats any carcinageric or other nealth
risks. $isilarly, the buman spidaniolagic evidence predomi-

nantly falls to gind any association betveen ingestion and

nlﬂh..ﬂ .

Menitoxing

tn edditien to the madical avidence.
tastimony vas presented to the Commission on the sonitering
his «onﬂ_.l:.w provides fuzthar imporzant

. considerable

of asbestos:
guidelines nan oocngn-n policies on asbestos contrel.
Toe uanbrane tfilver method s a practical and -:.nn:.
techoique for conducting nu- lexge 3—..- of zoutine occupa~
tional -na»non»a- zequized in the asbastes industry. It has
been adopted throughout :onnw »l-nun- !_L nnnucc. is e
.basis for cusrent Qnosv-n»evb» -n-:n-d-. !S can vo u._.-n!.
The .%En.;dna .

" to the available -v:...onoann-— .<—¢-nn.

Tat rlv«:-r filter !:.»nau»po »un—au- »nu n.—-n:o; low
oo.n -.s -»le:n:n.: nu. no&« -4-:5»:5 on non:-nn
\aa.:.v!...« and .I:& Son-non-. -as the -..n.-:»n-an pro-
-no.- asde in the last n-a.oo 'e:-:. uoc.nno-oﬁ .n!&-nuu.
satiaa. . . : ¢ R
- The membrire: ....on u.nvou --o v- -42-» .uvawnuan
:u»gn»g-. u..a w-.u asthod does vnv n»-n»:ﬂ.»-r loun ;
,:vo-no- aw.n types ot oetween “asbeatos fibers and -E-n )
, a.-vcnn_ -9.- ,n vnuﬁu- sa.y 5 vnn.a of -vou nc:n-nnn-a ’

n-oa- because 1% un: net esuns <.1\ -:ann ot 33 wta

R
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v

basis for relating electron aicroecapy results to the haslth
evidence oa asbestos. These is therefose no basis (furx
establishing environmental standaris or for ccmparing results
fzon different laboratories quantitatively.

Nevertheless. slectron micxoscopy moaitoring ctesults of

o\ and wvatar -~ which are qualitatively useful vhet compared

with similar backgrourd messurements -- damonstIass 7c Cause

for concern. Bath In Ingland and Onterioc, investigators
have recently determined that fiber concentratiocs :n buiid-
fogs with asbestos insulation Jdo nat eaceed dackyround

levely found in outdoor measurements -- except vhess insuls-

tien has Fecently been removed. The present evilence :hus
shevs little nead for environmeatsl asbestos contsal stan-

dagds .
o icat

the comprehansive madical eviderce or asbestcs that
sllevs estimation of the extent of risk, if any, posed dy
curreat asbesteas aminiag, manvfecturing, imstillation and
use, makes it poesible Co design an vovquc-.-ar 93cietal
pelicy for the substance. Such & policy recognigis both the
velue of astestes a¢ & versatile minezsl and the necessity
for sducatiomal and contxol measures %0 miniaize human
expesures. A variety of governsent faitiatives would be

usefu! te guarantes reasonable contsal of fiber emicsions.

¥izat. in the a:ning and ailling S aitestie, <ontinua-

ticn of the extensive cOoniol medsusss tist “ave been adopted

in ecsat yea:s 18 lecessacy. The weil-dccumented micing

epidemrnlagy evidence denonstrstes that such levels provide

an sccaptasly safe wotAg ice.
2f whe centzdl zeasiTes that have

$ezond, cINtIL.

succesded :n zecent 7e3ls ta was2ly redusing exjosure levals

12 the zanufscturs of sstestos-S3nzaiding pesduces {includ-

ing. fatex alia. the aoet esigrifizant 13es -~ asbestos-cement

praducts, fIistion asterials. and fiseriag) is secessary e

seintain a sale vCrap.ace. Alehough 7aziassicns saist among

the tis4x estizates derived from aanufsstysing cohorty, the

auch-geducad exzosuze levels ccmmon s:day dc aot Fose signi~

ticant risk of N1e

Thiczd, rev 1nldulele=ts of Taquiremenis 13 lncredss use

of recezmended work gractices in the iratallation and resoval

of asbastog-contaiiing products iare fesirable. Although

vorxers in irdust:ies vhere exposuze 23 asteszas i8 1nlze-

quant end {azersittent 4are unlixaly %2 have sumulative

e canges exgeczierced 57 wochecs
sable to

ssbestds exposurss in
exposed on a daxly basis, it IS ncnetieloss adv7L

€0tz UNTECENsAry eXpOsLEes. Most such non-fixad site

egposures can be drapazi2ally zeduced through pIopet 144

peractiles. gim:las scste-slifective work practices ean and

ahcyld te employed in fixed slie JaIuge wogk “1th astestis

Published by AsbestosClaims.Law
asbestosclaims.law/library/20986/14

Asbestos Information Association trial exhibit AIA-85: Kirkland & Ellis (Edward W. Warren, Timothy S. Hardy) for A...

ACL Doc 20986 - Page 14 of 189


https://asbestosclaims.law/library/20986/14

Fourth, educational —..vo.:nc of zaw
sany ..r.-nconnoan-»u-aq pEedunes

asbestos (iber and

to descride and encourage
the use of sale vork practices will greatly reduce the

potential for insdvertent and unnecessary fiber entssions.

rifeh, emoking Gessation progrums can greatly disinish

the ziek of disesse. especlally lung cancer. among asbastos
Verksrs.

Indeed, ‘with ssbestcn levels auch reduced in the
workplace today, Sonsideradly more will be sccomplished by
S4eh anti-emeiking pre,rams ‘than

8y further reductions or
slinination of ssbestos sxposure,

flaally, centinued medical ang technolegical resesrch
Lo varrasred te 113 existing geps in knovledge of the
hesle’ offoeti of ‘asbectos an¢ to Lapreve further the capa-

blity of sinisisiag (iber releass while o1} aaking tene-

" fietal wee wt this versatile minerzsl.

E\u - -
. Lo e .l - )
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v ) ' s H - - > RY - N N . o
! b
. ~ . e
.. . — Gen A et v e = e s+
- N U P U P

Published by AsbestosClaims.Law
asbestosclaims.law/library/20986/15

i i i S. Hardy) for A...
Asbestos Information Association trial exhibit AIA-85: Kirkland & Ellis (Edward W. Warren, Timothy y)

ACL Doc 20986 - Page 15 of 189


https://asbestosclaims.law/library/20986/15

CHAPTER ¢

1. THE VERSATILITY AND USETULNESS OF ASSESTOS
Zbd INDUSTRY'S SUBSTANTIAL w—on-n: TOWARD
#xior to exploring the asbestos health effects evidence
in depth, it {s useful to sstablish its context by describing
both tha value of asbestos nv..n has 1ed to its videspread
use over the past 100 years, iam Canads and th gh the

world, and the steps that have baen taken to reducs szposures
as the adverse health effects of heavy sxposusss have become
mown. The following chapter estadlishes such a context,
enphasizing 10 particular that:

== Asbestos is a -nenonuﬂ.oﬁn._nn: siperal
poseessing s variety of unique attributes
that make it the most coet-effective
watazisl availadble for many spplications.

«~ Many of the applications of asbestos
that led to considersdle human exposutes
bave been terminated in the past ten
years.

- Almost al}l current spplications of
ssbestos arxe in products whece fibars
are locked-in or encapsulated, thus
greatly minimizing, 1€ not eliminating,
any eignificant human exposures. .

== BSubstantial pregress hes been made in
the vorkplacs to reduce ssbestos exposures,
even withia the past tean years, such
that the unfortunate high disease rates
found among soms asdbestos workers f{rom
previous decades vill never occur agsin.
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LY a; egtos

The tesm "ashestoe” refers to a group of naturally-
eccurriag €ibrous minexal sflicates that possess a crystalline
structure. Asbestos 1is found in seams, genarally bstwesn

A 1 and 20 sillimeters in vidth in igneous or wmetamorphic
rocks. Asbestos has been mined uuutul; in Canada (which
presently ptecueu 33X of the wvorld's supply), as well es in
Simbadve, South uuu, lntnllc. Italy, ‘usll, "Cotumbias,
the Soviet Unioa, Finland, and the United States.. Reports
of man's sarliest wee of uhnuo uu back thoussads of .
yoars to. Stone Age. ntnry llodnm uu--lcnlo dung nnd
productien ugm in the late 19th ceatury. ’ ’

mnu dcﬂu!tlon- ol 'ubnto-" bave nnnuc tn the

) ll.unnn ovu the years unoctlnq um-uum of llunl-
qicul elnuﬂcauu uum.qn :ha dhputu about u--uln-
mo Iun olmu:u« 1a some’ couuxto (ot uu punol ] ol
thu doc\mn. t,ho nlwun lom ol

* ne lonudn a:mc ) _-c!i.t‘yidttii. 6;}:@1’;-

m Anhtbol.o arwpn c:oe“ouu. or bluo ubuul
; ' A-utu. ‘ot um nbuul

™

esployed to any significant extent jin Horth Anrle-. The

table on the next Page details some bulc eluncnthucl

sach fider type. . of

-y
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-

speciiic conpedition
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The physical propsrtiss of ssbestos that make {: comasr-
cially valuable include its fibrous nature, heat stability,
thernal and electrical reeistance, flaribilicy, high tensile

-nm.zanv. and stability in scids or alkalis. Its name

ceflacts one of its principle characteristice -- "asbestor’

“ 1th M. Rav.

1r-me

s. Alries
Tl

2N

[

i¢ derzved from the Oraek word for “incombustible.®

b._.‘“_-“.“d Wi preses

Thess attributss make asbestos attractive for a vide

ty af applications. for example, in the three uses

that account for most curgent nc:.:lvn»ou. 4t serves as

teinf in asbastos {used Lot pipe, shingles,
and flat and corrugsted sheets); provides dimensional sta-

~Siate wl the At
ottuma Iws Uhimisal Fractiee,

Tramevesl),

3. Afeiza (B.V. Cope,
Palivwia,

v. msrealie

AIC prpe

1118

bility, flexibility and indentation regjstance for flooring:
and tmparts reianforcament and unifora fziction and veas

rezdsteristics in brake linings, clutch facings and other

friction products. Asbastos also ie used to impazt fiss

Asblebe, # %
bprdminiugy oud lop

sineria),

Zichsbuwn, 3ot suats

resistance, rot resfistance, and dimensicnal stability for a
lazqe vacriety of asbestos paper appiications; to give high
resistance to heat, fire, #cid and sbrasion in asbestos
textiles; and to strengthen c—.-n»u-.u\

Yabee , Buwtoundlived,
mbavie)
Tob 1,

Bussis (Ursls,

(), Cyprws, ltaly,
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Ara., Lalit.)

prabouts, teatrlve

Sawazs inad, Mesicalle

”

Consds (Quevec, 8.C
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Very yood
Pens
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259458

In response to the {ncressing nost of ssbastos and
concern over possible health risks, industry has developed

47  The U.5. Buceav of Jines setimates thot of the spprexisstely 401,00
metefc tons of asbestas flber censuned fa the Uniced Justes ia 1981, 507
vas wsad LA asdestes-cemest pipe, 331 La fleeciag peeducts, 12% (a
friction product %

.,

e R L Thars s

[TYRZI P L1 (1w e).

coed Fram K.C.A Kshobet 9,

propertice
ilisy

Arid ranistonca
Tasture
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iextiles, plastics, papot . A, Clifrea, 0.8,
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substitutes for some spplicacions. Asbestos is a0 longe:
used, for sxample, in sprayed-on insulation or jolnt cements.
Sut, fer many current applications, there is no effective
- diternative. As a 1978 fwport to the U.S. Consumer Product
f1fesy C:mvign20n noted: 1/
Asbestos-containing 039.3- vhich
semain in manufactuge are increasingly
thoss in.vhich the sttridutes of asbestos
age-difficult to scu:n-nn and for which -
thets are no econoa ically Ceasible
subatd tuts products. .
. N tor .-5-.. there are substitutes for ssdestas ia soae disc
c-.n. pade; but,. tor, dcum brakes, eo onson I.nou—- has yet

seen no.ﬁa S-n provides the '..ono:-n. nv-n-nnon»-n—n. l&

the uonon-no but stable friction: n’-:nn.:-nnn-..u-»-n-no
te a.s.. —oc vesr .ra

.E. -v..:no of .ooun.-. ‘and squesl
.v.oa -n..nn- vn-... pads .-’.v» -»l::mu. uo-v— e noa-».»-
egable - -.n-.onan ta fird aa alternative for .-vo.no- n:.n.
o= :3:3. -_.ov s vinyl .-v.-uo- nua. ne -o:—v: .:an- E
E n.n.:- ..-ca "yt ceen o<o-ovou u\ And, u.‘-:?o..ar -:ona-n:. c
noﬂ.no ...n-..ﬁ...dtw«m.inun- ,M.Jd.nn-,nﬂx-um\‘srnxmmm ,t-ln,om.‘ T

. .-w.-n.n.: vater and sl :

-oo-ao? f--l.lu n..n-
bestes U

r’q- -o ov. .
-lvcn-a-.n esformance Asaiysis,”

tien ».-nw rn o‘
"t -: (1),

. oonnolhnoun -—pnv-n vn»n.-.

S .

Some materials ean adequately duplicats the propexties

of asbestos under limited conditicns, but are effectively

“unavailable” for that use b they be

teally
adapted to commercisl msnufacturing p

.. For ple
- s

€ibrous glass, which is a possidle -svun»nznn for -u-nno.
in several applicacions, vnor_.u dovn in slkaline o!;-du-o-.n-
such as cesent, and is auch mors -vn-.:- and thus veass out
praceseing equipment much faster. Several other 03-..: )
tibers nearly equivalent to -wo.no-,—a strength !8 nr‘pn.n
non»-n!-o. bresk dovn .Eoon r:r t re and ‘be
used »u existing l-a..u-nnsn».i v-on 4

tcon. substitutes are -c-:.vuo. nto< -o-n onnoa cost
#ore, somstimes

-n-..n»-:n -ona. than - vo-no-. .tv.-no- A
-fiber vas chesen for use {(n loun vn!.ann. nnn oa-« -ansoo

©f its perforaance v..n --o ?a »u- -c: no-n -ac -::-u:—nu. -
>-vo-no- vnonsn: nonv.no t-nv -n.na-nnco- »- ltau .-uran-

" and 9. -affect on ‘peice cont onnnoa ot u.l!;-n cil nno.

- R T sl ne e SR R et P e e e

nro l-nronc:n. n!Son vo -nuon.a. tv.on.

a-=~ -vo.nb- ..E-n:..n-.

g e
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Vigtually all preducts nov conti.rn sikaatos in a fora
that precludes of venders lLighly unlikely the gelense of
sigaificant numbers of respirable fibere under normal condi~
tiens of installation and use. For example, in the construc-
tion industry, which coneumes more than three-fourths of
asbestos products, (alts and floocing contain asbestos tound
in & matrix (com which it 4o virtually ispossible that 4

tisl of fibers would te xaleased under

norsal or industry-recosmended use conditions. Asbestos-
cemant products, which comprise the single largest category
0f asbestos use, bind the fibers into the cement 80 that a
d¢ Sialeis ousber are Teleased under i{ndustry-recosmended
installatioa sork practices or iw normal end uss. '

In sum, asbestos is s highly versatile mineral with
many very valuable economic sgglications. As 8 pasult of
health hagards deriving from very high expasures in the
past, industry has devsloped modern applications that use
the asbestos (n &4 form that greatly minimises human exposure
Glven these control measures, continued calls for bans of

phase-outy cannot be justified.

5.  Bysan Exposursy to Asbestos Fibegy,

BSecause ashestes is s naturally-occusring minecal, man
has been exposed to its (fibers for millitons of yesrs.
Bowvever, 1t is the very high occupational exposures of the

s1d-tventieth century that have created medical concerns.

*he levels of ashastos exposure esperianced by workerw todey
ate typically hundreds of times lover than those hisgoricsl
occupational exposures. Ganeral populscion .-voug.n.- ase

such, much lover -- ever at their highest being thousands or
zehs 37 thousands times lover -- than evan current occupa-

tianal exgosures.

Aevier of the existing data on ashestos ceacentraticns
past and present is joportant to urderstanding both the
medicai evidance and the related regulatory issues. Only by
understanding e contrast betveen the high exposure levels
of the past ard the very lov sxposurs levels of the presant
can teascnable decisions be made about the need for future
regulation. At the same time, such & reviev demonatrates
the gceat prcgress industry has made in affording salst
workplaces f3r its eaployees.

1. The k1
the

ity of Aedestos
s v

As a natu.ally occurzing sineral, asbestos has been
scesent N aspriaxa for millions of ysars.. Asbestos-
scnzais1ng :. .irmations have besn exjesed to air, vind

ard vater lesi:z3 to relesse of fibers into the ambient
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.. otamtial, wo,n..m—!g‘..

LA e 1, Ty, u
T (1AC 1973). 3

envitonment. Ag Dr.

Corbatt McOonald hoted L his Commiseion
no.nn!...u.u\

mo_scon:o is 3.-.1 common; it's common
B vater supplies, 1t's common in rain,
it's common i -n..- -un.n.onnm:.!_...

se, § Suppose -g~cfal decisions
which vwill be made wil) at ‘least take
inte account v-nma-.!,:&a levels ... . .
ia sone ,-I.Enoo.., -nn»n-:.u; in 8reas of human activity,
aaturs) .-u,.v..no,- .no,-o@ut- v-@.‘v-o,n m!.ws:nc be quite :.._.v:

PR i

usclall) !—J-IQ..H-..-AQ used for )
" secxestional ‘vehicles ET) Californis have buen ‘founa to’
,.om.ma-—u 20 L-:»a-l-. of asbestos

pex n_.!n metar; pTrrIﬁ
+, oudplee

m'ono.un!o:,nnmu tiding mv.mo..cw nv. W.a—!— bave
Migh a0 5.3 fibers’ per cubic centimetar. ¥

Yol. X121 ot e

. She-euviseament, _4f. thay teke-pl
” .n-do.a.l. 03¢k, . Stace asot o
- e b

ouch Cibres fate

The" r.-.-..,,—.bﬂm.-vr-
fPeating - seck (s saethe
‘alactees Sicrescopie fidre (o Voth'
d e waeig. . Secpentiag 15 4.1
GCENEs at o8 meat .the susfai .

fche

.48 808 Ravicemmens,” B

nE KR

g8 0L, “Chiyenile aipeor.
4 ...u..uq "uu...,... "

netraced
-..__v.onn.-
L0 dodiues
appea
eXposure, norec:

tlal amounts o
© Mch of the datéctid ssbentos
type, indicatt

Riveveg, ta
Vol . constituted less.

suphiboled “that: vers fousd:
isdustesally i eav;
‘tontanissaty of sthec o N

“Brevp of aubfects vas that

. leil =

3% 18 thus not surprising that asbescos
in the general population’y lungs.

have reported .N\

Ta

. 8 ')

Asether

Drs. Churg and Warnock

that lungs Crom a
wha had fewer than
pec gram of.'lung,
t2 be. 4850C18¢C8d. wath
. than occupational

vas “o,-.v.ﬁr-_.nmw . roaono'-nu
n9 o fetural source gor the fidersi¥
bulk of this’ asbestos .
8) was. chryso

i s .lazgel
¥ type-of amphibolg.

,on‘uu»-no.; .,

Y. the non-comsercial

forms ~accounced -
f the amphibole fi

: m—,n:-.o, e, Matgarer &, -on...n..-ro

teosamantslly o
uessls, Cor ehanple, tale,
seetic tole, provides the -
dies forned o8 .aathephyllfs
povsibllaey g -
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lungs and the great likelihood that such exposure is not
relacted to disease:V

The surprisingly bigh prevalence of
asbestos bodies (as evidance of exposure)
in zoutine autops indicates an savi-
zonoental exposure for the residents of
most of the larger cities of the world;
b £, the ts in the gensral
ataosphere are small, and thess autopsy
tfindings should probably be regatded
a0Te as an index of exposure rather than
of diesase potential. The Advisory
Committee rfeport that followved the Lycn
Conferance concluded that "there is at
pe

a

Sthe amount of
msanbers of the general public is very
enall compared to thoss oscupationmally
oxgosad.*

Ashbestos s not unigue as a haturally-cccurring subetance
to which man Bas besn exposed (or smillions of years, but
which, at very high doses, can causa datrimertal heslth
effacts. Lead found in many consumer products and sflatoxin

Cound !n many grains and most peanuts sre but two of the

¢ R.C.A. Rabibit 29, Tab 7, Secklake, B, ., "State of the Arti
bestes-Related Diseaces ol tha Luag snd Other Organs: -?: Iptiemi-
. Ngv. :

luags ot autspey, 2 asckar of sxposure to, sad asce
Lapectant, vetentson of (nhaled Liders.

R.C.A. Banibit 29, Tab 9, Beculsis, %, R, “lavizessentsl Lxpesure te
Asvestan: A Tacter is the Risteg Rate of Tanzee ta the lsdustrialized
* 6 Chygt 10347, oz 243 (1979).

. fal) -

many substances that have besn associated with cancer st
high doses, to vhich people are exposed daily C.no:n-.orn tke

world. As with those substances, asbestcs cegulation should

proceed vithin a reasuhable ccnteitc thas clearly distingutshes
betseen low background l.cels iiat ars ndigniflisaat e
human disease potential and hijz expecsurss :hat car and

should geasonably be centza.lud.

2. ."o-<«a>nc.-no- nxuoccn:--u

Human exposure to asbestcs at levels demonssrated by
the medical avidance to have aiverize health effects :s
predonfaantly a historical premcasncn. Azpreciazion of the
vast disccepancy between the exzosures that led 20 disease
.:.s. CuUrrent sxposires 18 iagcrzant t3 nuncn-n-unnmu he
iaplications of the historicsi med:zal svidence for ccssens
concegns about continued asbestcs uses.

Deteraination af past levals of hudan exposure <o
asbestas fs subject T2 mary uncerzaint:es. Hiscorica. Jazs
[

sparse. and what 4ats 4o exist are based 2In meseureren”

techniques cthat have been alctersd and ed over
yeazs. Translation of historical rasults 3 cu
ment scales {s often difficult. Even cuzsent meaauzener:
techniques are liaited in tuelr detactica sbilizies and

subject to uncertaintiea, especiaily at the

existent todsy. Despite these uncersainties, :T is Wpgdzent

. %h4%, Ehe cccupatignal exposures that .caused. 2isese waly

Published by AsbestosClaims.Law
asbestosclaims.law/library/20986/22

Asbestos Information Association trial exhibit AIA-85: Kirkland & Ellis (Edward W. Warren, Timothy S. Hardy) for A...

ACL Doc 20986 - Page 22 of 189


https://asbestosclaims.law/library/20986/22

> el -

saversl onao—.o of magnitude (“undreds or thcusands of
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- 3el$
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+ "~ of enginesring” in-a eeg of .
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The sparse pre-modern sonitoring data available confim

the anecdotal descriptions of high dust ca~
tions. Peak exposures equivalent to 1000 {ibers/cc vars
recorded for some occupations. Nany workplaces had aversge
dust levels of 10 to 30 fibers/cc or Bigher. These numbers
should be compared te the proposed Outario standazd 3¢ 1,
0.8 and 0.2 fiders/co foxr chrysotile, amosite and crzocidolite,
gespectively (tims-vaightad over 40 hours), and the present
otNA lisits ia the United States of 10 fibers/cc peak (over
1§ minutes) and 2 fiders/cc average (time-weighted over

§ bouzs).

Among the earliest published monitoring dats sre occupa-
tienal duat lavels obtained by Dresssen and his cellesgues
at four Americsn asbestos textile v-un-.—h\ These midget
ispinger counts were expressed ot is (ibers/cc -« the
current messuremsnt method -- but in millions of pacticles
per cubic feet (mppcf). As discussed {n Chapter IV belov,
80 exact correlations exist for tramslation of such results
ta fibers/ce; dut, io genersl conversions factors of from
A te § fibera/cc per sppcf have been found in & variety of
S-u-nn’o.—b\ Average dust concentrations in the factorises

/ Oressuen, V. C., ot gl., “A 3tudy af Asdestesis iu the Asbestas
antile fadustry,” 24} . (1938).

4/ Owe appef (s J-pc-—ln te 33.) particles par cuble comtisater (a3
mﬂ.l ste 30,317 ce's s o cubic fest). Thus, if the vatie Vdetwees

appel sad fibece/ce Lo 111, cnn of 33D perticlen veuld be 2 coustadle
tidas.

o («17

cavieved by Dreessen were as high as 74 mppcf at some verk
stations. Particle counts {n the same range were cacoried
in asbestos textile plants in Pennsylvania. nv,- average vas
44.28 mppcf in preparastion and carding processes with indi-
vidual counts up to 123.) -vvan.—nx such messusresants vould
cranslate to peaks in the 100 to €00 fibers,/cc raags and
averages in the 30 to 330 fibers/cc rangs.

tven with the progressive !atroduction ¢f duat control
aeasuzes, fidber preparation {in many textile plants zesained
a dusty eccupation, as revealed Dy mesbrare fllter dust
sanples collected im 1944 and 194¢% in nine Aserican nn-hn-.F\
The mean for all plents vas $.6 fidecss/cc, vhile ird:vidual
plant aversges ranged (rom 1.7 ta 12.1 fibers/cc. in another
plant, mean dust counts for carding and veavirng opsracions
sucesded 14 fibers/cc as recently as 1969, with pask axzosures
sanging up to 24.7 n»v.n-\nn.rw\

in mining and ailling, significant dust controls vesze
introduced in the early 1950‘'s. Prior to that tise, dust
levels in some Canadiar afills exceeded 100 mppef and resched

/ Tultes, V. D., gt al., “Asbestesis.” Spec, Puity. 37 3 <. 23, Dept.
bee fag. (193e3i s & )
14/ Lymch, J. B. and A. L. Ayer. “Neasurement sf Ousc Lxpesures ia the
Asbestes Textile ladustey,” 17 Am. Ind. Wvg Aesn. 3 %31 (1944).

*w\ Leviasens, N C., g 41.. “Tust lanterl 18 4 Coaveational Vedestas
exxile Factery,” )30 Aam. %.{. Aeal. $c:. 233 (1979).
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ovidence Las 1lluminated tae cishs of high expesures, nusarous
stape have besn taken to reduce wogkplace emiswions; methods
have deen 3aveloped to produce assbestos-containing products
ia vhich the fiher is locked-in ot encapsuletad ts mininize
finer zelease; and manufacture of some praducts has been
terminated.

*ne Bzitieh Advisory Ccmmitsee Report of Ashestos {the
egimpoon Repert”) addzesned & vide variety of sricish work-
place expesures, insluding those in [factories producing
ssbestos-cement products, sillboszd and paper, Iziotien
saterisls, taxtiles, and ‘asulstion. Reported exposures for
each eccupatien sversged, at sest, .09 fibar/ce. 1In addition,
with the emception ef insulatien ssnaficture, st least 93X
of wother axposures vere less than 2 u»v.u-\nn.mb\

Westsn Envizormentsl Caasultents conducted a survey in
the 8id-1970's of U.8. occupationsl swbestos expasures and
found typical sxposures eof 1 fiders/cc or less with the
azception of the primary teatile industcy, vherxe tha cypical
exposute repotted for most operationa ves ¢ a»vo-\ao.m.w\

-r‘tq...nl.:.. Bn*.u .-.‘:-8-.-2.:.
mm~ J-——..o.o—on- -u-".mv. VYel. ¢ .-N: ::-eu Ashestes enposnce frea
Lasulacien reaged feve 0.01 Co 13.68 fibecs/ee, 981 of the emlssicss

wvers belov 3 fidevs/ce.

/7 daly, A. 8., g8 gi. (estea), *Techaelogical Feasidility and Uconcaic

oA osed Ravislon ta the Asdestes Stsadacd (Comstrnction
-H"u-"... vgﬂﬂﬂ .-o- the Ashantes Jaformatien Asseciatien/Yortd
Aserica, Tables -1 to 49 (Neped 1976),

«Tretasta 13 coatisued oo sest page.)

More ldetailed data on cthe progress industry has made :n
the past Jdacade to control sanufacturing eaposurss can te
fourd ia the Zchns-Manville subaission ta the Royal Commis-
sion. 28/ ror each of the five plants for vhich data are
sresenzed, cce same pattern of steadily lover exposurss
snerges. for example, at the Long Beach, Salifornia,
as2eetae-cament pipe plant, measured fiber levels dropped
fysa e ! =z 10 fiters/cc crange in 1970 to ths O to
1 fibeg’cc Tangs in 1979,

Similar substantial progress tovard reducing erposures
has ocsurred in the Cuebec chrysotile mines in the past
decade. As the dats submitted to the Royal _Commiseion by
SAMA show. 2 firer levels in 208t aress vare in the 2 to §
and 3 to 13, snd even more than 10, fibers/cc fange in 1970,
tut have been consisctently concroiled, to a point vhere by
:.3.!:. than 90% of measuremants vere belov 3 fibers/cc.
On average, exposures have dropped nearly an order of sagni-

tude during the decade.

(Footnete 13 contiaved from pravieus page.)

Pregrass @ade (s the 1970°¢ cas bo sess threugh compacisen vith
datas vasiog . » lavels (a the lece

Setiensl fsstitute of Occupetienal Safety and Realth for (s (972
criterts decumest. NIOSN (1973), gupeg eete 23, ot Tables I - XXVI.

. -.-.o-.-o.::o-nno-..—».n—.e..:-u.f»
mu u—n 'n -r.-rl =n.d -w
Cetm. 13, 1901).

i  Subeissies of the Quebec Asdestss iaiag Asseciaties (1980). eupgs
aste 19, at Appeadis 1.
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in eum, occupaticnal exposures today ace typically at

Least one. and sore often two, orders of macnitude lover

than the eaposures
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ASBESTOS AIRBOANK
NV

SONCINTRATIONS IN VARIQUS EYVINGIGGENTY

nosnonnn-n»on. in
—linoggase/ad =
fsbient concentrycjony
U.S. Utban Areas 1/
Tweaty Cities 10 0.02-200
Manhattaa, N.Y, 30 s-e3
Piccaburyn, PA 4 3-0
Peankfort, XY 0.0¢ 0.02-0.1%
Sritish Urban Arsasl) 1-100
dritish Rural Areasdl’ 1-1
Yo senikasions
The cuzreat ¢on.€—.u?~.~\
1 fider/cc TWA etandard 140,000
10 £ider pesk standard 890,000
Pre-regulation veriplacesd  150,000-1.303, 000 vp to 33
mfllion

W/ 0.9, DAV, “Asbestes: Aa lafermation Besource” Pub. Yo. 78-148:,
T B-1 (citing five published studies) (May 1979) .

13/ Asbertests Rssesteh Conactl, *- Sritiod Advisery Couacil Report oa
Ashestes, Appendin ot 14-13 (1979}, assumiag 4 cosvarsiee facter of

§ Uiber/ ce ® 30,000 sg/ad. Pey slss A, Kahidsc 28, Tab 3, Tins)
Sepert of the Advisery Committes, 198 (the Simpuss Repert), Vol. i
e 66, Tablas 5, & (1919).

34/ Based ae estieates of 13-00 {idarnsex, studiep shoviag pesk expesures
o9 s 00 fiders/ce, 3ud the coaversies fatter enplained abeve.

Vazious sessuzements have been ssde of asbeatas 4amigvions
from consussc use 0f, or exposure to, asbastos-contalning
products. Data ex:st, for example. on asbestos p-wu:o:-
fxom automobila Brake uss. from haiz dryers. and in buildings
whers asbestos insulaticn vas installed. 1In each case. the
data demonstrate excesdingly saall exposures.

During the use of drum braxes, disc pads or clutch
facings, small quantities of the surface of the friction
waterisl are vorn avay. Although these materisls ofsen
contain betwesn 30X and 0% asbestas, their vear preducts
4re not eaitted as cespirable asbestss dust. Examination of
the residue of wvear products in braxe drums by the U.§.
Public Mealth Service has confiraed hat the asbestos content
is usually less than —a.uh\ AR extensive, vell-controlled
study under actual driving condizisns, zenducted by te
-!..21 Corporation for the U.S. Eavironmental Pzotection
Agency similarly found that less than .01X of the asbestos
content of all the vear products over the vhole rarge of
U.3. sotor vehicles contributes to aablent concensrations by
———

\:-a-.h.-....-q-c-:-..-:l-:.o-?!_-:...:-.»
t. Aggs. 034-26 (1948).

e beast

sersted s the Ppr
cluteh (the ro ia f(sct why asdestes
sufficient to rey the srigiast steuct of the ash
cheysotile structuce begias to coavaer te a-<cys
dhase.  Aadersen, gt 3l. (Ford Metes Co.), “Asbestes eisesons frem
Drake Dywsmemater Tests,” st 3, Autemabily Cogiseering Meeciag, Setrers. %
Yoy 14-18, 1973).

of applytng tha brehes o¢ the
such 3 vitsl compe

(31
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nolnon?—u. -vo.na..n.-\

T

- oodely (lndesd, sss wes set oven o Bair dryes); amd, the fides *

bosening .:c.!..b.ub\ A Pard Aotor Company study vr-oa on
dynamometer tasts similarly showvad that during brake uUsage
less then 0.01% ol the lining wear vas relessned in the for»
of fxee ashestos. The study estimated that concentrations
.n‘.aco-vo-

Brake usages vas therefors less than 0.07 nanogramassl,

ibef ia the urdan atmospheze in the U.5. due to

uo.no,.-oanpa. 2 small fraction of typical ambient rovels. A2/

The can.nn»:‘n,-q ashbescas asiseions f(zom nate dryess-

has sloo been thoroughly {nvestigatad. Reports by the

Wetléas) Imstitute of Geeupatisnsl Sifety and Sealth and the
Bationsl Buresu of Standards i1n the United States and the
Canadian Department of Nationsl Sealzh and Welfars found
ly very -o....—:-: onwr.-nn-.n:.gl:n-. ducing use of the
bair dryers. most ealseions vere vell vithin normal asbient

-S-o- lx— (18 13 -n to c.o- zbtained vith hair dryers not

.\

mu u.av.. 1 6., mm p— (Basdis Corp. 204 L), “Seake asd Clutch
solon Geserated.
'IFE. ?n-.—p E Yy .—.q-. 197).

wsing Vebicls o-::.-.-.. Autemabile. --.-..-:_- B e

c ;-o- (19139, quppp sate 33, 2t 3-4. B ;.:

7 Tissl Begert (ee lat. -.33 >-=’ . u-oﬂ: Wa=79-29 i s,

£ Standagds (lay 1979). ‘Is ide:
1050 study twe of the thircy pleces of equipssat tested eertted f1ders
ta sxzase of the embicst range, Sut serther of these were han.
lecluded tacge fihess sutsids the saspirable cange. -

(Yeataste 30 continued sa szt page.) RS

v B - e s . o . Ve, mem, -

2 (Pdevcats 39
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Although scme asbestos LASU!4atlon 2ATarials ate {Iiable
and have the potential to break-up and release fikers,
seasuremants of asbestos concentrations in buildings Rave
revesled that only a small nuaber of n.mou.- are in face At
celeased Quring neraal use. The -—uv.-on Repore, for .m--o~o.
notes the lov levels eportsd in 4-1969 srudy which found
that most ssbestos - dust :«.- in publ:ic buildings vers

o.u-no:« the -l- :v-r..in ot not the buildiny had besn

constructed’ 1»9 n-. ¢n§=n asbestas vnoncnnn.u.u\ .
The. -:2-: no!nn.-. aoa-ﬂ.n—.-. called. non ?nn...-u

!._..:bn—x to --.—no cu-n -uva-_.no levels __in. in fact as
-at ss had vo-u indicated by .-n—:n -n_.s:-. The =¢<

- te, 1y v..v:;-n. ooan—nu 5. -nnnon n-cun-.

[

Even in !.:n»aa-. »un—:ﬂ»g -oeon: schools, - xwon. -.rn-no..
r-n teen difiodged or on«on&..o cﬁ.c-u ...o sssuresenzs N
tecozrded ooun.nnn-n—oa- above -.e Ag/m?, and i3 the three ’

c . - - S

K R B L e s

atioued ...- v-.q.l- page. _

uu:c-—
e ol Ash
(May 1879)

te were abtaised lu
Beme te Dr. G. Bechiag :frem C. Bessager, A/Chicl, Meaftorrs -
Criteria Otvisies, Cansdiss Ospsrizent of Jatiessl Sealeh sed .S:ouo. R
sqc.-.c.. Rslosee fzem :-s Ratrdryses™ (July 17, 119). - S

‘-«-l. -. n.u...;u?:l:l-nn.zuio..-.- -::2-- fT
Tacorpecasing Asvascon-Nased Naterisls in their Coantrvecins,” 11 Aaa, n
Occup. . A61-43 (1909), gited in che Jiepson Repers (1979), gupry

nete 23, Vel [ e 3940, B

g R, e s
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bulldings vhers measurment techniques vece sensitive enough
to gecord levels as low as § ng/n', oe sessuremsnta thag
high wece made. The authars thus concluded: 1Y/

P—nvocuvnv. -“o:vo —an-ﬂop-
vere selectsd to incl buildings where
ajrvosne asbestos might have been eapected
because of damsged or previcusly disturbed
asbestos components., etc., all of the
sampl shoved lov levels of asbestos
contamination. I light of these results
80 fusthes saspling in buildings will be
undertaken unless there ase special
cigcumstances giving cause for concerm ... .

In sn asxtensive murvey of buildings whers asbestos-
containing sepray {smsulation saterials had Ddeen applied,
Or. Wicholeon also Cfound fev cases of higher than amblent
concentrations (11

for the lsarge sajority of the samples,
there wvas no significant difference
betveen the averige concentration of
ssbeatos msasured vithin the buildings
and thst sassured outside at the same
site ... . In all cizcumstances vhars
siguificant alc contamination has arisen,
bovever, directly v :ibly damage to .5.
spfay matsrial wvas evident . .
idence vas daveloped in thia -ﬂ.n« neu
tos erosfon (rom cemantiticus epray
n—ncvngnuno matezial used in the plenums
of bullding supply eystams.

48/ Lo Guen, J. M. sed 3. Burdets, “Ashestes Coucentrst

Wildiage == & Prelisisacy Bepore,” 24 Aoy Oceyp. Myg.
am).

/ 0.C.4. Lxhibit 19, Teb &, Fichelsea, V. J., ot s}.,
sutaninstien ¢f the ALy s Publle Buildiags,* pespated -.- ths Javizea-
sental Pretection Agescy, at 13, W (19713).

Dc. MNickolsor has fourd the same abdsence >f othe: than
aadient level cencentreticns =- except whaere the netarials
have been disturded -- in his school -EJ-«._PN.

The majority of che data on asbastos
concentsations In sctools wers ocbtained
1o circumstances in walch dasage had
occursed to friable, Xencexensitious
ssbest3s-contsiniang sprayed n-n.l-n
4ith consequent iislodjemens of
fibers ...
szosion 1s

diZferent from w-nwana..:

Haasursaents in public bulldings &n Zeisrio have sim:e
larly failed to fird any sigrificans auarer of astestos
£ibers. As the Ontario Research Foundaticr reporzel at the
Cosmission's Second Public :o.n»an.»m\

m.non-— sxparisnce has been that the
total (ibres “are consfstang wiih &
thing wve would fi24 outside ca tha
street., Air samgling has not n.n-n:. 7
gives us very much of a result.” The
results hava alvays been jow, somatismes
bordering on the lover sensitizizy of
the techniquas used. “We usualil; find
some fibres, tut then yoy'll find soce
fibtes vherever you take an air saspie."

tn sua, the gensral population is not exposad 23 signif-
fcant concentzatisns of asbestos fibers. ‘ndeed, as the
eviderce on friciion product wear, hair dcysrs, ond Suildings

dssczibed atove indicstes, it is The very rave envizicmental

41/ R.C.A. Exhabic 19,
Jecisinacize (o
Mateedsls,” 130

Teb 1,

Te9, at 994495 (19

)/ Mijutes 3f Secamd Pualis Yeeting, ot T (Cec. 12, 1980).
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1. INE PHYSIC(COY OF AIBEITOS-RELATED DISEASK.

Primarily through epidemioclogic studies, heavy asbestos
exposures bave been found to be associatsd with sedestosis,
lung cancer and amesethelioma. Much more equivecal fiadings
have been made of associatiens betveen asbestos snd other
cancers, including gastro-intescinal and laryngeal cancer.

Asbestosis is chronic lung diseass charscterizsd by
diffuse interstitial fibrosis of the lung. Tarly irdica-
tions of asbastosis may fnclude crepitations (crackles
withia the chest audible through » eteth
called rlles), radiographic signs in the lung and pleurs,

pe sometimes

and ispairment of lung function as measured in physiological
no-n-.r\ Pulsonary hypertension is eftea associated wvath
advanced asbestosis; resultant heart faflure can be the
cause of death. Desthe due to asbestosis have been reposted
among heavily exposed occupational cohorts. Asbeatosis-
related deaths have ranged from }.3X of observed deaths

torstitial luag Cibresis, asbestes axpe
e listeg of the luags, er plevsal
al plaques er thickes although se iadicatien ¢
¢ 820 18 guaersl set as ated vith cliajeal ar fusctionsl

abaermalitias. m.—h B, Velll Tr., Vel. IX st 13-14; N. Asdarsen Ir.,

Vobi XVI s 14-13 R.C.A. Esbibit 239, Tab 7, Becklake, M., ' Ashestas-
Rulstad Disenses of the Luag sad L-bet Orgeas: Their Epidentialagy sad
leplicacions fee Clisical Practice,” 114 Am. Rev. Resp. Dip. 181-127,
at 302 (1914).

- 122 -

among Canadian miners to 11% o€ observed deaths amony vne
U.$. ssbestos manufacturing cebore.d/

). associstion between asbestos ouvo...n-. and lung
,n-un-n vas first strongly suggested by Sir Richard doll in
rh- 1958 study of the Rochdale, England, textile astestos
aonnon«.n\ Subsequent studies of other occupatisnal cahorzs
heavily exposed to asbestos have confirsed an associat:an
with observed ve. expected ratios ranging from 1.2 to 1.3.¥

Spacial sttention has been focused on the relationship
batween asbeatos and pleural and paritonesl mesothelilosas,
care cancers originating in the surface linings of the chest
or abdominal cavities. Since the initial report in 1940 of
mesothelionas in & crecidolicte mining srea of South :npn-.u\
the majority of reported caees have been assoclated vith
occupational asbestos exgposure. Other reported cases have
had no asbestos exposuzes at all,

Before proceeding to examine in detail the epidenio-

logic studies from which such associstions heve emerjed, 13

¥ e
aites
Table

« Exhibis 16, Teb 3, Tisal Regost of the Advisery Con-
(beratmafear cited a8 "Siupsss Report™) Vel. (1,
e,

*\ Bell, R., "Mescality free Luag Coacer fa Ashestes Veckers,™
L3 TR A . 01-06 (1933).

Prolenses at 81) the substsntial ¢ etiog svidencs pro-
vieusly collected oa the esshastos/lusg camcer 2sssctiotios.

A/ D.C.A, Exbibic 38, Tab 3, Sispsen Rapect (I979), pupey aete 2,
Yatl. 11, Tavle 11 ac 62,

/ tagser, J. €., tﬁ—... “Btifuas Pleveal Jesethelloas and Acbestes
esurs {a the Yerth Vestern Cape Previsce,” )? .
160-11 (1940}

Published by AsbestosClaims.Law
asbestosclaims.law/library/20986/32

Asbestos Information Association trial exhibit AIA-85: Kirkland & Ellis (Edward W. Warren, Timothy S. Hardy) for A...

ACL Doc 20986 - Page 32 of 189


https://asbestosclaims.law/library/20986/32

- 1<} =

is useful to reviev the physiology and biology of diseases

aseociated with asbegtos exposure. The following summacy

drave (rom the Commission's record the evidence prasented
ons

(1) The physical dimension ol asbestas
{ibers and the effect of diftexing
shages and sizes on the- no.w»n--
v: ty and novo.»nn.n of fibers.

(2) nrn u—o-ulx..c and onvon defanse
; secbanisas of the body that wock
" agaiast the development of disease
-.ol asbestes.

‘ .u.?-onv.n:'-nv.n l.u -nno_Bn for
°, - " fibrogenicity sa cancer. .

(¢) The urn-»u-— !.ﬂ nn!onu b:n-un

ances -lonn tibers and the poasible -
. . selationship of such A:nonnan.- to
o . . I --a-:.»ut vonolr—; .

:o. E- ocnu-an-. —n can co sein that -525: E- unse.
a. . - ‘selved questiens - -.-Iun? nol-:on-v—o c-n- exiet to -!.
N ’ cate nuon <-:n».= o-:n .!.3 ‘the disease n-:-aa vonoa-

tiel of <-»9—- ng:::: -uo-«o- €1bers and nv-... there

P S U WIS o pand

ity o-—-n [ —.q«.— ot -co-g- ..-vo-un. vo—o‘ :v»nr no
appreciable sp..:o vill be a-_-..

. :v.-na- nnvon- .-n.u -:-::-:n; in uaunnw -as E- -
neter. Lengths’ nt.n. fzem -o- nr-n 1 innnou .tl.m\ ne ,
R | l" - g , - ‘

M A mcrea, or o cemater, is s etilteats of & seter.

o [led -

sore thaa 200 aicrons; diameters from less than
moge thaa § um.

.4 um to
Shapes alse vary, with the amphiboles
5»0.-»5 straight and needle-like., and chrysot,
toward curlineas.

ile tending
>a< given -vo.no- 40F080l may concain
collection of -v.-no- n»v.n- noeon:-. these n!—ao-. These
shape -.K sise configurations aca F«ono-an «o a.n-q-—n-nnou
of the ._v»:.n-. of nnrun-.

Picse, .

to remain -:-v-s._b,s and thus be
subject to respirstion)

. to be b hed end thus vo‘n.,.
c—.»n Pssasge ints the .lungs) .
Tuzd, co -onn- out or be n-v-!.a.s -n -
- vazious poiats 1a tne v..!l..
. sespiratory traet; acd

uo..n.nw. to be subject to <-n»e=. n:-ng
- .. 7 w=echanisms that n.!:i -—v-u-
. trom the lungs.

:uoq €ibexs which b

ave rot vo-: --n (14 no.nna vien

: ‘ T - . oGon -..v-n!._no- are -o.n :_.-; no fesain -..-v-&os in the ,

H ; S " AS".the- Mkelihood of & fibre to - o -
R semaln eirdorne or to sestle e deter- e

‘alg ‘-‘an thus_be inhaled....As-the :uv-e..vsovonn ..en--.Q &fﬁ.

. ®ined by its diaseter, and the nuabar of O

" _%ibres per unit mass will be grester in'. :

T “the case of finer fibres, 1t 1s cleag K
that fiber diameter is zhe _..n t3 the - St

.- * _mumber of fidres -inhaled. . .. - CLT :

——————— . C

7 D.C.A. E.!_ ..
ol, I1 & .. .-

T m. S:3p00 w...o:. TR ME ‘eete ‘u._.

FO T —_— - p
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once {nhaled. the fiber faces, as ' 7. Kotin termed 1t
during bis Cosmission testimony, “a very tortucus o.g.w\
iato the -E.an.n\

(F)ibrous pagticles enter the lungs via
the traches folloving inhalation ough
the hose or mouth and are distributed
throughout the trachescbronchial tree,
ultisately reaching the alveoli or air
sacs.

Ox. V. Timbrell of the British pneumoconiocsis unit has
208t eatensively studied fiber deposition 1ia the lunge acd
brenchial -:-a:.—b\ Although it is difficult to defire
dismeter and leagth eof many fibers becauss of aggregation,
particularly of chrysotile, his studies have shown that
depesition depends oa fiber diameter, {ider length and (iter
shape.

Tiber diametsxr is the basic determinant of the eaternt
to which fibers will flov through the lung‘'s passages. Tha
thicker the fider. the more likely that it will be filtered
out st & higher point {a the lungs, vith the thickest fiders

never getting beyond the filtering mechanisms of the nose.

§/ P Batis Te., Vel. KXIA ot 7-8,

f/  8.C.A. Rakibis 30, Tab 3, Retin, F., “Pethephyoiolegy is Relacios
to the Chamical sed Puysical Preoperties of Fidess,” (o 2 Js.

3

—*‘ n1 Tisbrell, V. aad J. V. Skidmere, “The Rffscc of Shaps on Par-
Sicle Penateation sad Retention (o Antosl CLuags,” {n Veltos, V. N, (ed.)
€

EHE. Yol. U1, st &9 (1973)) Timbesll, ¥., “The ladala-
tien ol Fibrows ts,” 132 : 2 233 {1945): and

Tiabeell, V., "Tis labalsties o . BA (ed)
{]TL]

oy 8
testion i Rats,” 102

- 114 ~

Tiber shape is important becsuss it affects the orien-
tation which the fibers assuse vithin the alzways: the
straighter, more aeedie-like asphiboles tend to align thea-
selves with the axis of the sirvay. and penetrate deaper
into the lung, vhile "curly® chrysotile fibecs 4o mot. As
Dr. Gibbs noted:}V

{T)he cucliness of the fiber led to a
“:-u-n crosr-gectionsl aresa as the
iber entaxed, and hencs intezception at
branches and in ovasa) passages would be
auch greatar. Therefore, chrysotile
fibers would met get dovm deey iate the
lunge.

Particularly long fibers are also unlikely to get desp
into the lungs. The extreme lengeh of these fibera tesults
ia increased dronchial deposition by interception, & mech-
saism vhose effect can usually be neglectad for particles of
woce compact shapes. As Comaiesion vitness Dc. Mazgarec
Decklake has described the vnen.-c.r—\

lnhsled asbestos pacticles foilow
the soving airstreams with each lnspira-
tion, and, once they make contact with
any part of the surface of the airvays
OF sirepaces, ate not tesuspended in the
eapirstory aitetreams.

Dg. Gibbs descrided such :n.-.n-en»o:.:\

11/ O. Gibbs Te., Vel. XXIX ot $7.
13/ B.C.A. Rahibit 39, Tab 7, Becklabe (1976), geprq sece &, ac 193,
§3/ 6. Gidbs Te., Yel. XXIX st 96,
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TUTTTT T riberw with' diameters ¥rester than one micron

e {17 -

{Als fibere to pass through a (]
..an are faizly a-wnet. 8 fiber »:n:t.--n«..
is ?:—ﬁ.-o.—n 4nd gets out 6! arients-
tica so it'y angled to the vall will pe
trapped. Also, if these is o change 1a
direction of air (lov, 48 there would

bo at s branching, there could be scamen-

tus of the (ide:
£iber ea to Eﬂu:znr uoald carsy the

Although cautioning that "sil these
clese sppronimates,” dr. Rotin
ained by Timbrell'y vorn: 14/

. Fibers greater than 3 pa in a1 3
1»5:.-“ entirely —oh-s is .nﬂ.o oano.-oz
-and. do not penstrate the respigrator
tract. Fibers greatir -than u,—.l,-am
less than § ya In dianeter ‘eater the -
tzaches dut do not reach the conducting
sicvays .uoov-pw enough to.be retained fp
. the lung. " Fibers less thas ) va and
~ .- oke thin' cne: sicron can penetrste to
. the emsller bronchi. Fibezs in the
.8illiatczon cange ia diameter ‘are dapos-
ited —a.n:o.v.u—vv.n-.n alsvaye and afz
+ UPACes through Srovnian movement. - -

. - Brudies of (ider phyvics bo
_bedy have thus shovn ehat 1t te

dimens:icns sze kL Toid
 oxplained the effacis leter-

th _,... the air and —.. e ‘

E , ‘ the n!n”.—o-n,. a—v.on-,wvr.n are

most likely ¢o Pesetrate to the lung‘s alr sdce. ‘or alvecl:.
ace lvass ’

18- R.C.a. tabedin 30, Tb.3, Ketra (19775,

WREY vete 9, iz tip)
T e 0160 agreeds . N X ’ :
T ITiebsell] we sdle to shov e e
. » fthers, W settlin

. < 08 demstcy smd dlameter, Coc ashestes {1}
. . UShern  grester thie sreved three te thye

- .8 Balf aicrens  weuld aet peseteate ¢
{ate the olveelas region. ..

0. Gibbe Tr., Vol. XXIX a¢ 97.

likely to be suspenced in the air and sest lizely to e
filtered out during the tortuons path iato the lungse:

8. Glesrance yra Defense Nechanygms.

The human body £as aany mscaanisas 29r dealing with
undesirable foreign bodies. Tvo such aecharisms are pag-
n::n.-.-w isportane t3 utderstarding the fate af asbestos
fibess. ¥irst, zhe auccciliazy LQ-n-l clears many fibers
very quigkly out of the lungs befors 9.&... eves reach its
o..n,la-n‘ v.-qn- ‘and have -:ﬂ‘o—.uonnss—n,.s,,no cause ‘haraful
etfeats, a(n.o:.f “the wo,—-.- nl.rsruu..-nuw- .—un-us-
wacrophages that are pnnn«n,l.:,,n.ﬂ 10 detox:fying those
fibers that zeach the cuter vo.n,a—oao on,, the lung: .
. .bor. len:..,.rw oo : .

iued grapnically for the Ccmmission the
mucous and ciljited celis ‘af the .!.munﬁ,h-#. .w-n-_ww.

One i3 a call that has 56 copadility
of secreting . synthesizing

- -withia the cell, -and-chen oxcteting Lrhe - - -

Bucous {nto the lumenal suzface of the
cell. 3his mucous is ccnstantly be:ng
secxeted, it’'s a4 mucous thaz :s rich :n
Saterisls that alisv 1t to diff:ae
. the lining of the tracheobrarchial
tree and: form & blarket, as'ic ver
mechanical barzier. This zechanics
riec dees net have a sta

two types of cells that )
to, and these cells ace refeczed t3 a9 -
.eilisted cells. -
.. these afe cells thei hava t:zs.e
: brush borders. - They have »,nuuu. whipiiae,

137 . Kevas Tr., Vel XXIA 2t 19, . I . :

“u
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pairlike bra(i]ds which extend (z:m the
lusenal eurface of the csll inte the
dote of the tube and they beat can-
stantly, and they beat at & very, very
rapid rate. Oune can visualize the
beating vith stroboscopic Light vhere
ﬁ.- can actually see the cilia best, and
t ts a beat tha: is directed towards
t=e throst. It is the mative fotce for
=18 mucous blanket vhich ve can nov
fefer to 88 & mucIVs escalator, and the
analegy o an escalstor is & vecy, very
pracise aone.

This escalatar acts throughost such of the lung te
remcvs fibers. As Or. Kotin indicated, it s only in the
emall, segmental bronchi. that there is & vaning and disap-~
gearsnce of the sucociliary -vc-.un..-.—h\ nany (ibers ore
<tus carsied back up out of the lung quite rapidly. Or. Beck-
Vake has described the grest efficacy of this clesrance
-u-n'.ﬁ\

Clearanc of particles depouited on
tte mucous blanket is drisk, with hall-
tises of aminutes t3 Bours. Mucous snd
cells (zom nonciliated sirvays are
cleared to the pharyna; the arial
trappad in the nose 18 sleo clesrsd to
the pharyma.
for theee Ziters =hat are nat carcied out of the lung

by the sucseiliazy escalatar, o sacond husan defense
mechasism ~~ 3Tne 3acssphage -- Jperates to prevent iajury.

As descrited cy Or. xonu-n"w.—\

187 4. et 2.
L B.S.A. Laasdan 39, Bab 7, Backlabe i¥74), gupgy 3eie t, e 1=t

18 BSAL Lt e, Jecgan, &, Tider Nmemsrens: Tdeir doaniiee
€3ncs 10 e Depisition aud Cledraace of Jahpleg Liberws Jusgy’ st 3, | o

eSS

- §t-10 -

short asbestos fibers deposited in
the a.vealar zegion of the lung are
engulfed by pulaonary mactophages: these
ate phagocytic cells vhich can mave
fraely over the alvaolar eplithaltua.

pr. Kotin descrided the efficacy of macrophaqes ls handling

any forsign bedies: 18/

{the aacrophage] captures it, incarcer~
ates it <ithin the cell, and then depend-
ing upon wvhat the matarisl fts, it can do
averything (ros digest it i€ it's an
organic material, olve it, or just,
1f it's incapable of destzoying it. just
keep it isolated from doing any barm by
virtua of its being in this cell. ...
{Tihe cells can make an sffort to ingest
the fiter and incorporate it vithin its
substance, vithin its cytoplass, after
ic's ingested, reform its cell mesbrane
so it's agsin an impact cell, and for
all intents and purpasss this fiber is
out of Lusiness ...

The mscrophage thus provides an ispostant second lins
of humsn defense against inkeled Cibers. As C-. J. X. G.

Davis told the oollp-.:-:uw\

Q. so that if I understand it,
while the sactophage has non-—; engulfed
an asbestos fibegr it's relatively imnobile
and presumably not . .

A. The fiber is relatively iamobile.

Q. And w—.-._ﬁrv: rot harmful ... -
A 1 believe that t3 bs the cass.
tt's very dafficult to prove. {t believe
that to be ths case.

And, as Or. Becklake has :on.?m.w\

1/ P Ketin Te., Vel. XXIA st 1, 1.
u 1. Davts Te., Yel, OXIV at 12,
w/ R.C.A. Exhibic 29, Tab 7, Decklake (1976), guggy sete i, at ..
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n-o-n-unoon:.v-i m-.wnnnon vu...-i-.
sechanisns is bellieved to be more than
98 per cent effective for most deposited
particles.

Px. Morgan has demonstrated the gseat efficacy of the
lung's clesrance mechanisms for shotter fibers in an onuo.n»-
sent vhers rats vere exposed by inhalation to UICC antho-
phyllite and then sacrificed so that the gusber of fibers in
ths lungs ceuld ba. no..u«on after 101 days and 2 «-u. As .
he u-vonn!-.uu\ '

T)hezre was a progressive decline in the
sequency of shott (¢ -"-_ fibces and &
" cacresponding incresss in the frequency
of all longer categaries. This shovs .
that fibres less than § ys o —.u“nv. are

. cleared from the tat lung sore sfficiently -
~ tham are -o:ann fibres.

an snlu-n Eoﬂnoano to the E—a-.-n-b&un of the P-o--.uﬂ

n-:-pho -anunnn-u of asbastoe te tecognition of the’ h-nonnuhn
role of cigarette -lonhx n- maling both clearasice mechaa-
“foms wuch less effactive. Or. Kotin described the effest of
smoking ,cc -.E _most potast and _.!n..—no:r, of ‘all_inhalazts

o its n.v-v:»an te nevtralize ot destroy the affectivecass

of the nsna datense aschanisse*dV . _on Eoth n--n!ﬁa:mb\

It's a8 nvondr ia a-v-‘nnl:n
staze an escalater wese te step, but |
voavnn vere still £ contiaue coming on -

Hozgea, A., "Rifect n- Lesgth oa the nf-.-n«i of Fideas Le2 3¢ '
g sad on Body Formaties,” fu Rlsjegic ts_of Mizeral Pitres.
auoauu. st 330 (LARC 1940 Lyes). .

1/ 064 Laidte 30, Teb 3, Bosla (9T7), gupes wete 9. ¢ ite.]

18/ P Rettn T Vol. XULA st 60-81;

- 3112 -

and on asnd on, and so you ultimately
would have zather than one layer, piles
and piles of people trying to occupy the
1inited space.

- The zesult ol this, of course, is
thet it provides ons of the necessicies
that we referred to this morning of
increased residsuce time for whatever
w»onon»a-— -.affact you are going to study
un.

‘S0 in essence, vhat —.lornsa_ does (s
nsutralizes sore effsctively than parhaps
any kaown taxic agent cthat | am gvare of
the o:-nn:-..o- of the !.non:-:
apparatus.

Z.n u-nncvv-ao rusponse .m.m\

- (Cligarette u!o:... 5o more or no lass
than asbestas, is a foreign materisl, so
the same amacrophages ars sobilized to
ingest the cheaical components of ciga-
gotta amoking, . {s}ince the supply
of macrophages - veary, very «o-n ut
not 4inexhaustible, it will v n»s-no:
daplete ... not cosplately, Bbut reduce .
the ausber af available -nugruoo-. and
then the macrophags distsnded and laden

- with clgaratte emcke pigmant ta ons that
18 not .c-»-v.- nan ° -n things .

u._..:!i!. _.E.- n!.- r- nta _very -Iccnn-!. oo?:-o
nonu-uu-l- n..-n can Eemove. of o‘nua:n inhasled €ibers. -.:...v,

R s7stens have been found no ‘be a:»no o€factive E__Aon norasl
. conditions. Smoking.: roto:n. nnun; reducas the .nn—n.nn
" of both the !.nnn»:-nn escalstor -!- the’ l-nuocwrao systexs.

it is thus not -..3-.»--9 as vill be discussed ir Chapta:z 13T .

. balow, that §n I-un. otudies asbastos-related disesss has

baen found to occur predominatly among smokers.

E—v::r o o .
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{¢]hat is rather peculiar there . ., . ard
aone of us can really undezstand it . .
and that is that the conversion is of
the same order 12 that plant as 43 the
aines acd aills. Wa vould have expected
a differerce.

Questions wout the conversion factor of three have darived

in addizion froa the eomevhiat greater :nuoa.- found by

Pubiia Healn Jersice @ stiJators 0 a 1963 ecudy of

textile plants, :ncluding the one studied by Or. Dement in
Charleeton. Theaa investigators found varying coaversion
factors energing fram the paired sampling they conducted,

betveen plants 434 between ac

s ia plants; dut. the range
found vas gerers.ly %2 the higher side of thres. Indeed, 12
carding, tte range found vae from 3.6 to :1.3 190/

in l:3ht of <he eurprieingly lev cenversion facto: used
by Dr. Dezent. quest:ions have arisen about the ragression
analyuis etatigticsl technique he used to determice h:s
result. I3 light ef the extreme varisbiiity ef bath the
impinger and memdrane filter sethods, especislly at lcver
seasurenents as found ia cthe Charlestcn gplant, thers 1ia

considerable doubt that the proper statistica. technique was
lco..hhn\

/ Ayes, . L., 9% 3].. "A Comparisen of lay Sesbrane Filter
echargues for Kvaluating Ate Samples 1m Anbettes ats,” 132 Aee. 3.7,
Agad, Scf. 274-87 (1943).

1903/ 8. Desent tastified adewt he cese vi71abality of Yerd eea-
. suremret :,uwn-ﬁ-o-. J, Dasast Te., Vel. XOOXIT »c 109,

(Footnste 102 cootioned oa sent page.}

Individual exposure values vare determined =7 Or. Cement

by dividing all textile oparations intd 16 exgos zones,
with one of four uniform job zateqories sgpecilisd within
each zore. Exposure levals vers assuned t> be telated

linearly over time to fill :n the sany gaps wvhere actusl
aeasuresants did not exisc.

The resulting exposuze 2easuzements have been ques-

tioned both becsuse they are to lov and hecsuse they do not
axhibit the pattern of decressing exposures over the years
that would have besn axpaczed. Yor exesple, the model
cesults computs no changes in exposuzs Zevels im mule spinning,
universal winding and draper veaving sthroughout the 43 yesrs

g Izom 1938 to 1978,

fzom 1930 %o 1973, por in (aostez wis

nor in twisting from 1930 to 1973, noz in heavy veaving from
1937 to 197S. Indesd, the 3odel ccmputss highar exposures
ia carding from 1968 to 1973 than Zor the preceding
1 <-=-.=.m\ As Or. ‘Weill uonon_E\

*o-.. Desent| showed in Cardiff, a slide

n his intzeducticn of s card:ing machirn
in thie plant of s very raepensidle

{Feotnete 102 contimved (3 pesvious page.}

In coaversing pacticle cousts o !ider seasurements, tha YeGill
Catversity tesm. unlias Oc. ODemest, 41 202 use & vailfers esversies
facter Jetarsioel oy statistieal techaiqu Rether, they faund opecific
convers factaes ‘ac di?f%ecant 9tses dad aille and lecatiens vithia
a1aes 3ud mils. as futtzer & Zhipoar IV,

L1037 K.C.A. ALt o emant ' LIAS), v aota 23, Table & 38 10 o« &,
jL 14}

106/ . Well) Te., Tal. iX ot 103B-106.
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The findings from the last (Dement] vecte
completely out of line wvith anything
that bas gons before; so much sa that
reasonable ecientists sust avait carsful
evaluation befors sllovwing this papsr to
influsace judgement based on sceses of
vell-authenticsted tapotts.

Duzing hie Ceamiseien -o-:!:.«.. Gaollery Bezry -nucon.nu\
. . .
{Tihds fe & findiaq vhich surprised
everybody vhen 1C came ouk, and T Rhink,
st the soment, it's not quita clesr hov
it fice in with other findiogs. .
Dr. Desant's prelisinary report cavers oaly a ashort of
768 vhite sales vho had besn aaployed for six or moce wonths
o testile production operations with ot least ona month
engloyment BDetvesn 1940 and 1943, Thay vers folleved theough
the oud of 1978, Thus excluded are bath a lsrge number.of
shertat tern smployses and the coly:v aof black esployess.
Or. Acheson noted Defore the Commiswvion the possibla diffi-
cultiae gaised by such n.ﬁ.-:u-o:..n.-\ :
The intaresting peint is that ... there
. afs tve thaus , five hundred sen 120 __ .. .- -
-the plant, -and Dement deals ‘with seven '
hundred and focty-eight. ('s alvays
verried about any cohort study which
tefore to a4 gelacted subsample of a
cehort as a vhole.

- Desant unuo-nm cumzlative exposuse for p..,t—cph_..—

aesbere of his cobort based on §,951 savironmentsl samples
collected between 1930.4nd 1978, Sowever, the vast majority
of @.t.o seasuremente vere made after 1340, twan-r- the

- -

201 & Berry Ve, el X an s
207 0. Acbason Tr., Vol. XITas 82.

=~ 1i1-61 =

great bulk of the cohort's exposures vere prior to that
tine. Indeed, for the .:..nr.:‘n-n pariod betwesn 1937 and
1986, only four messursments exist. all made on one day in
IR 4

i vonr..uo all the pte-1963 nessutresents ...-a sade by
impinger pazticle counts, u.,.“. Demeat convatta the rendings
to fidere/ca based en a c,...:onl conversion fsctor for all
opezatiaons, aun-vn,vuov.«-n»oa. ot 3 tiders/ec for each
L mppcl. Fot vn-vﬂ-nwoau he employs s unifors ,nmaton-oa
factor ol 8. Thase nosc-.,n-uo: factors have bean vieved

. akeptically by & numbexr of sxperts. As Dr. Corbett Mchonald
roted: 1922/ o o .-

n«\ feg Oc. Damast’s Bissartatiss, “Ratimstiea of Dosa asd Dvatusties.
L]

Dese-Retgense fa & Satzospective Cobort Nestality Study of Cheysatile
9. Tables 3.8, 3.2 00 19, 00, o

Jeliss Pase seted e lnp of setegeisiey Wis spersiny of

Asbastas Teatile Veor

. data fec the erucial gertedas

[The Dement study] sutlets rom the dafsct thak hs
other studies suffer lree, that ia fach eost of

- encess eegtolity (o fu peopla vhe were fisot smpesed
1a the thirsier ax factice, when s salishle masause-
@etts vaze Sakag, vhes Sessucements VBith ean anly
be coavestsd te fibars an the basis of sather
speculative ceavacsiea wase availsble.

§ sesa, it stacts eff by ssying thet there
were (ive theussed, atlee hundesd ané fifty-tve dust
messurements taken, Vot enly » Suadred sod slasty
Witee of them vege takes Defoze 1943, aad that’y &
peried is vhich the expesure vhich fs actounting
tor o good dasl of the svcens sectality sccussyd.

3. pate Te., VOL.XEVA 0 IAL
1007 €. MeDeasld Te., Yel. EITf ot 10,
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5—3’-:..:.. Dz. Finkelstein is expandiag the study by
tevieving the mortality of shorier cerm vorkers.

The sortality cohoct i1ncludes 3I9 vorkars, of whom 186
were asdestos production workers for at least one year,
$8 vere maiatenance workers, and 87 had worked in the planc
for nine aor mare years ‘n rock wool/tiberglass opecations
and vere considersd controls. 13’ J¢. finkelstein wvas sot
able t2 trace the vital status of 19 of the man {6.4%).
Mortality vas compared both between tha exposed mesbecs of
the cohort and the Ontario msle gogulatien and betveesn

a

xp 4 and P cohort memders.

Of 38 deaths among the preducszica workats., )1 have been
izos mesothelioms (6 perizoresl. 4 pleural, and 1 mixed),
and 1% fros lung carcer 11/ tn the {a%esval 20 ta 33 years
after first axposure, mortality f-om all causes is doudled.
deaths from all malignancies are iacreased 3 cimes, and lung
cancers ars § times expacted.

Althaugh the wcrtality study 1s srill ot & preliminary
stage and the sumber of deschs quite ssall, Dr. finkelstein

has attemptead to corzeiate these results with his estimated

21/ Unlike the merdility study, @evever, tbese vwrkars shese time Is ao
J0bestes aces van loss than ene yeor ire alse tevieved and vsed as &
control pepulitien.

13/ As addiiina? Vem w3 cauld set bde well classafied aad vere
encleded frew 236 2aalyneg.

| ’ nc.s.-.m -n-q—: :.no ‘0 swaetnaliomse snd 20 luag caecers. B.C.A.
shidee Ju, Tob 0,

prevested ag cha_ Filfth Iac

exposuzes. [Interprecation of the resulss 34 complicated
both by the abserce o! a Jdose-cresponse relationship for lung
cancer deaths (vhen e workera are divided into three equal
sized groups wizh l3v. 3edium and hi:gh cumulative exposures,
che highest i3k e Z3und :n tne mddle q.no..v. and by zhe
Juestionableness of tne exposuse esCinaces. A Dr. Finiel-
stein Noted 3iIin; Juesticning tesore cie Zomasssion: i

Q- <hen your {insl conclusion, at
the bottom ol page nineteen, 18 that
because of the large uncertaintlies of

P ¢ it's imp ible to assess the
risk with any accuzacy?

A, ! thiak that’s true,
et that's why you qive
3€ the figures both with
your cialculated axgosur
vould te . the exgosur

a8 great a4s ycu calculated?
A. That’'s right.

In conflict vith the other studies 1s he vork ef
Or. John Dement, lormerly of the U.3. Matidna: lastitute for
Occupational Safety and MealZh (NICSH), i3 o s3udy of en
sshestos textile plant in Charlesion. Soust ..-un:.o.-.u.n\ *1

ons reviever has noted:1%

9%/ N. Fiskelstets Tr., Vol. XXX ac 1

“u. -.n.».n-!v:n.u.lqnn.g.u.. nw. w—...
Jor Revpiratery Caaces ameag Chrysot:le
satlieas! Sympysium 1
Bept. §-12, 1900},

‘Cardstl, wates

~ ":;.:. ©o “Asbesces and Public Herlth,” !a Neryy
Jden),
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The cohort —un—.:.o. 201 men, of vhom 187 vars gproduction

vogkers and 44 vate in malntenancs. Most of the production -

, workers Rad spent their satire caresr at the plan: in ssbestos : : [21] 10-9% 100238
araasy . . Ausus)
: . Inctdence
Preduction Vochar Recadaie 2] 1.8% .9
) Tacante % [ n
15 oz eece yoanrn 1,3
el yaass I3
410 yoars s L ’ .
§ v Cevar youes LU 1 ) " Rechdsle . - Co 1.9% - L
P : . ' Tecente [+ . ©

Or. Plukelstain detsrmined that 41 ()9%) of the producticn

..:'-: and ’ :ou. of. the I-—nn!—-sn. ‘workers tad been Dr. Pinkeletein further found certitication related to

- eusulative exp e in Al 1 tashion -x_ —:monvnon.n

) An.wn:n-n » baving -v-na.—-

To de ..S,u sosp —.o—-n»o..- among his cohetz, - these n.-:-a.- a8 -:3.-33 an oau-on:o ssbestos threshe

on :-:.-»:F 5-—«-0& the .-ono on v~oocnnnon vorker . o-n.nh\ ) . . - -
‘nc!-—-n»qo exposire through their Cirst 18 vorking years. - 4 ag".mmu n"nv"mmm»m"-”om_hmr" gu."vu.w—"-"n N
] ' . . o pra an, effeciive eshe Q- © L T T
Ne then cowpared his hbnﬂ‘n.ﬂ.ﬁ hlhntlgl .data to that ot I o B Altlln"pnvuxomulhnpnhrobnnﬂa."”:.- tw-»t’” ‘Bﬂnh..wtnﬂ - ;
e g g - i . E o occur, - althou are could be :
-~ . ... - Caetfery -Bexry -in -the—1979- Rochdale’ .n..mn ) no.:S 9. o , . R cccasionsl very susceptible andividusl -
o .. tatae —.. n-nv gedesslly *la -nnagw-.-k\ . T B o -} - DT mw«own..-z doneler v~ -.l.: .9.- A.mo:
. L - Co - . , ,A - B . o .. ,v. Zhe W _.._:E: -
g . . S S * R . ) ’ g BN B , . en :-.ro-on-»a.. nn-o-..:.a. .-,n-::n:.a. -o-n-:nn.
S - - : ’ R o S i A .n_.an nun-.io- 611 verkets 1n° the marbidity study vq telng
. o - ) Lo . : ’ o n-accv.n-n-vo-d ot -: v.n.-..-s.ovoq.ucour ot the '
. o ’ ' , o o 1 ) Toroate ..»-:n prior ta w0 .;5 sore tham ..-n. no.n.. ) .
E E.. Taibie K, Tob 4, Tiakeistetn (1901), E wove 1, s w0t R ) . 18/ M. Fiakelesats Ti., Vel, DIV 4t o2, .

IS L B . . L !
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—J—-no-_- around on little carte and
tried to get them close to the esployess’
noses, 80 they were cloce to tha workags,
but they were differeat from personal
nJ:x data, it'e absolutely {mpos-
sible for me or for anyons else %o
sssess hov ... vhat ea vorher was
actually exposed to and hov to taks inte
sccount, you know, the little tinkerirg
that wvas dona vith the exhsust on any
pagticular machine.

Further wnaccounted exposures may be due to long wcrk
veeks. As Dr. Finkelstein noted: iV

[{Alppacently sany of these men did
work eovertime. The plent worked siz er
seven days a veek, some of them came in
durin eir asupposed days off to haelp
in saintenance and whatnot, se that the
work wveek ves longer and many of thess
sen did vork evertiss.

Based on his model, Dr. Finkelstein calculsted average
exposute levels in the plant ex;:sriczaced By the zinu:ct

members as .E

[3 3 11.3 tiders/cn
1934 1.4 tidevs/cx
1946 4.3 fidere/ce
12 3.1 Etders/cc

Or. Finkeletsit noted that these eetimates might be off by a
factor of three te five, vith all the most probable facters
indicating the estimates are too lov. and aot too r»nﬁ.uh\

23/ 3. flakelacets Tr., Yel. KXIY at 307,
$4/ R.C.A. Labidic 36, Tab &, Fiakelstela (1981}, gupeg sete I7, a¢ 13,
$1/ 3. Fiabelstets Te., Vel. XXIV ot 128,

- 111-38 -

I say in sy paper the uncartainty of
thies to five is not unresscnadle, based
vpon this data. ... Certainly vork
practices in the bad old days vere not
very good. DPeople ware, apparently,
jusping in bins, nﬂ sveeping. doing all
kinds of not very anice things.

I think it would be a reascnable
assuaption that exposures vere high. On
the other hand, there may have been
particular -iwno«-- whers | hava over-
estinated their exposures.

The intention in my statement of
thres to five was that this vas the
range st which I may have underestimated,

Other observers, inaluding Mr. Peto, have stso noted
e likelihood these exposure estimates ars unduly ao:.-.-\

1 waould suspect that ... the early
estizates of dust level in this sctudy
are too low, because nr-m have produced

mates wvhich acre really quite incon-
sistent with G_ﬂ other sstimates that
have previously been produced.

s.  The Moxbidity Study,

Or. Finkelr ‘ein’s morbidity cohost included sll persons
who began work before 1960 and had wvorked {n the plant for
ot least 19 yasrs, vith at least one year of employment in
ar. asbestos area (pipe or board shope). Retults ere reporsed
in terme of the number of such vorkers wvhe have daen certi-
fied Dy the Ontario Workmea's Companastion Board as disabled
due to asbastos.

2 e =g

4/ J. Pete Tr., Vel. XIXVE at 30. Br. Cibes sisllsrly enpe
shepticise sbhout
walikely that sy ¢
cartifiod sobeatests wath such lev sapusures. G. Gidds Tr., Yol. XXXILY
at €6-47. '
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bis estimates to, the two sajor ventilation {aprovenents
the olaat in 1961 and 1970, by using the 1969-70 (iber
Rssurenents as. the baseline values upon which’
estimates rouo dezived.

{a

all priec
Dr. Fiokelstels éstimated exposure

lavals by assunings

(1) Relative éxposure among work sites
unﬂn»u-s Constant from 1948 to

Dr. Finkelatein noted this assuaption vas supported only

"veskly® by the “80t very accurate and mot very precise®

data, 1V

.,....um,-.o.i.r.nnl._..uc.—....:.:.
'~ di8 not change; and ' )

i u-.wo-.:.-, fxom 1935 to 1981 vere
© o0 1) cimes 1949470 eXposures,. and .

- fxcm 1948 to 1934 vere twice 1969-70 . -
) -, - aNposures., . : ) )
Or. Tinkelstein - noted that. both .exposurs sultipliers vere
~quite inexsct: 8%/ .,. ,

o’ IT)bia te fust & guess, analogous to ths
T .""ur “n la--nso.wP at -Mﬂ!n-»?—. vheze
88 8 twenty-five psccent
E-w.n duzing the mid-ferties. and fifey

Lo w,.h C n-unonn higher befors.. Thecs is some

ndication' fzem the impinger datas taet
thirty percent might be a Fessonable "
auaber, but {t's pulled out of thin air.

U B ] -8
N . 5 N
. - Y , . ‘ ) ..
T C IV RC.A. Rxaibie 36, Tab &, Tisbeletets (1981), supgy nece 77, ot 104

W neaEu Te., Vol DY dsi.
80/ 3. Fiakalovets Ir., Vol. XIIV¥ et §1, 32:95.

el Y2 opera
co - 1

i
» - 1%1-33 -

A (actor of tva, agais, is arbitrary, ia
4 sense. ... (IJt's based on-the uni-
versal opinion of people that Eun-
vere pratty bad back.then, cortainly
vorse than in. 1949, probably vorse than
1961, and se 1 .chose a factor of two.

Bs thus mu:n»eaos that r»r, estinmates ..ono *quite crude” and
*have, considerable uncertalities associated vith them, *2V
‘RAt_only becausé of the absence of st

ng. SUpp -. mon B-.o
assumptions, but siso becauss he did not maxe any adjustaents
tor, fpter alip iV - - - ,. “ v ) .
" == -bigher £iber counts during the winter; . -
,*= . long work weeks in the plant's early history)
** Ppeak exposures during breakdovas; - : ,
"o«  pesk exposurss during blovdowns; - - .
=’ changes in persaonal !.:n»:nnou..
As Dr. Finkelstein noted in bis repore, breakdovns coild
bave. led to very bigh pesk exposuzenidV. . - e
: Work w,n-nn»oo. Ao the werly years of ' " ... -
{on and- squipsent ~breakdowng . . :
.whdoubtedly gave rise to ‘lazge peak . o

-esposuces tates which sre so--wuo to |
accurately aseess.. ] R .

. " and,. sres sampling may und imsts many

. ‘-D\

N .mu_wo-. Ste two components to -
' ventiistion .- theze's - gross ventilation .
. changes and there‘s- Jocsl machine-zelated -
- " and job-related hygiete improvemsnts.
- ‘Given that this 19 sll area s ling., i o
‘ slthough the cospany vheeled their o

$/, LA LAUNCH, Tob 6, Plakalenoto (1961), gupes oote 17, a9, 31

WV Bsg 8. Tiskelatete Te., Vol. KXV ok 126-3). o

6 5T 34, T 6, Tiaketocota (1900), fo0ey wete M. bi e,
TR ! ‘ ’ L
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Mr. Peto has also poted the extrese fragility of the post-1981

Rochdale results: 1V

_u~vo aumbers are extremely small, 1!
think we ought to saphasiza how small
they are ... . (T)he actusl estimated
excess changes by a factor of three or
four purely as & resulc of fluctuations,
Lleaving everything alse aside in tha:
calculation.

Conaiderable uncertainty tharefore surraunds intarpra-
tation of the Rochdale study. Doubts exiets as to both the
validity and the completensss eof tha exposure eitimates,
particularly in connectien with the soctality study. Ia
addition., the small sisze of the mortality cobort leads te

considerable uncertainty as ta its .nn:n-nﬂ.mb\

New to the epidemiologic litersture on asbestos are za
companion morbidity and mortality studies pressnted to the
Commiseicn by Dr. Murray Finkelstein of the Oatacio Minis:z—y

13/ 1. Pete Pe., Vol XXVA ot 123.

mmu As. Nr. Pote hisself teld the Cwmizsiss, “Vy say nerma! erizests
S8e ovs ... vetten 4ats Secause of tha smbiguitios of acssucomen: ac:
0 0a." J. Pete Tr., Vel. XXVA ot 10%.

He. Pete sdded that ha aessthele sasidered the Rechdrle cosu:
the “bost data sxvund Lf you vast to relste luag cascer rater o)
dust levels.” 4. Tuat cenclusion, havever, seems te by 3
on_his paculisr views of the difficulties of coaverciag por
ooty te f1der sassnsements Lo svery study etha¢ thsn the
& viev aat abaced by ethar Conmission Ixparta, s discussey
Chaptor [V, fufcy.

' i As Or.

- 11L-3) -

of n-vo_..n.ﬁ\ Thess studies, one of which -- that an sor-
tality == is still incomplete, follov cohorts of long-term
workers at the Johns-Manville asbestos plant outside Toronto,

The plant studied by Dv. Finkelatsin was ocpened in
1948, Until 1998, its primary asbestos-containing product
wae asbestca-cement pipe; after that time, it also produced
astestos-cement sheat and reginning in 1940 molded cal:ofum
silicate asbestos insulation. Won-ashestos oparations vare
also present at the plant,

Soth the morbidity and mortality etudies attempt to
detarnine dose-responss relatiorships based on he saae

exposure informatisn, assumptions and sstimates. A mere

handful of axposuze m 8 vere mads during the first
twelve years of the plant's history, during vhich time such
of each czhort's exposure onn.:.n-o.mn\ All of these messure-
senta were ispingez particle counts, &s vere the annual
sur7/eys done by the cowpany ever the (fellowing dacads.
Guarterly fiber count data perforaed by the cospany are
aveilable from 1969 t> the plant's closicg in :.-n. Given

the Fauciy of eoxg £re ae , Dr. finkelstein keyed

1/ A.C.A. Ranibic 36: Taw o, Tiskelstels, M., “As 19 Aseng Leag-
Yers Laployeas af o3 Ontarie Ashestes-Coment Foct vapedlinbad
(19015 Tad 8, Pinkelsteta, 8., "Secztality Assag Leng-Ters Lapleyass of

an Jntarie Asbestes-Comsnt Factery,” Deaft (1981).

" Ao keloteio seted. -:..-.!-: ..--.!.Q- os ssly sis o¢
e, N Fiskelotein Te., Yol. XAIV ox &4-47,

seven Jays Jurieg these
136.  These sueveys wase sede (o 1969 sad 1155 Ny b/ everamsnc indé
1955 and 997 by (ssursnce compony hyglenists.
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T e -..n.,u,..‘..-‘z.!.. M A, e (o).

« [1t~40 =

8y having divided thae cohost 1ate thase groups of
cessively wore recent saployees,

demonstrated ooo—E..- disecase with isproving industzial
hyglens conditions.

!.n <-.<-.S .lo.Sn- of ‘such exposuze prior o 1913, have
baen coo.-u:i.ln\

Tears of - Tetal

. Rapesure . _Yasrs of -
bt e
LN '

LR 0 % 2..

,.m qvo —.n.-n nnan-:nn uovown no:ot. nva :o ‘aen ..vo
Bnonou n-.o

. R "
< - .
9953 mate 62, a V7
R : ,' . v

suce
the Bochdale experience hay'”

nou exasple, the lung nbno: expexiences
of the E.o -..vnavonno vith more ’han tventy yeass. exposure,

RLY nno uE_n n-an.n no-nnco iak
‘—:— .nVno..o-.n- —. lospsnn_.-.ub\

oo T e vep

nunnowu. :. —-uo.on ,_: T i 58 ..ou. o-uo-.s 3

Y ) e l..-:- of -..

LR n A, E.-: = nsc 1.

- 122-49 «

Although fncreased lung cancer is faund sven in the

®ost racently eaposed subcokort (post=1981 {nizfal

ic is- a..»«- possible thae e excess is attzidSutable | TN

:o.c——n oxv..-on !.v-no..v. Ar. Peto reported -that os the
lung cancecs in the post-1931 group ali vere mle sT0KAzY
and “fiye <nn_.-n ia aress viere dust levels verze Aigh. in
1982, and ene -1 -have been exposed £> asbestas duss
:nu to, —.uo :— a vnnc—..:- onn..v-n..na.

n-n»n».n -vo_.n ‘the

fria
-3 Hr. Pato uuunu.n
E»_S:woon nr-n the -nv»n...n inctenss

¥
B IR Y :.n:noa to- think -
o cwece {nflated’ by chance. “As said i1n
. (Psto (1990)], 1 -
‘ this wasa'e in fact a -a-..c-o estimats,
- end it-was more- 3
T that-the true ralative siek vas of 90
ons-n on tvo or g.o : ’

3ue- .—..-_.wn-

) onp Ly
-, 3tudy vere 9t4)) ampleyed 1o 1991, ¢
“.-!a.,.b: ly mashed

§8itude of the average emposures of l- , v .
'..n.. 88 1931 er Baser (Tanie .._ : .
670 prebably betvess 2 and  FI 1 YY RN

3.-3.':.-. .-.ll-. .&3 IL.:—.- .!oq
0’ .-.oo. _2-. i

teta 139901, i sete 1wy

: ‘:‘ the ..uou and mu:o H

exgosure),

. T T T
RS OUIIE U b P
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wvith curtent asthcds, ite h7giens stan-
Jard a3 curzently eafcesed would ha
besn adequate to control Jerious diseass.

Although the Si1apson Ccamittee Repori svidences some hesita-
tion about sccepting the new exposuce Ligures, Dr. Acheson,
e Aepari’y :ni+? 3elical zzasultinz, tald the Cosmiss:ion
uck an upward ediustient was ::n:..,sn.ﬂw\

{Zthe Siapson Commiizae. @ tiARK, was

prepared t3 3ccept that thess had been

an approximazely fivelsld jncresse in

tigorousness of the standard.

Thus, both the original 1948 BCMS aad the mote recent

1979 Bdacry analyses of the lochdale asbestosis experience

Aave deterained that a 1 fitera cc atandard is very protec-

cive for pravention of astestisis. AiIdough the dats bSase
shifted vith tespect to both diseass and exposures from one
study to trha nex:, both have predicted less than 1% prevalence
of asbestosis among lifetime wvorxXers et exposure lavels
tqual te axisting maximum permiesidle levels. As svezage
exposuces in factories coaplying vith permissible exposurs
1:afts vill be well balov the regultory standards, an addi-
tional margin of safety will exisc.

b. 38 -

Ths Rochdale cohort has also been revieved cevaral
times for morzality cesults since the 1933 study by sir

-vnu-«suo..".Uo.««.n.:..unvnnonl::o: :—H..-.- ..r.:..r:

—— et r——

3 2 Achasen Tr.. Vel. XIX o8 3%,

- 111-47 -

~.no.wwx Detailed individual expcsure data. hovever, have
yet to be compiled and published. !astead. only cvrerall

averages for the entire cohort exist. Thus, even the type
of cumulative exposure information used in the Rochdale

sorbidity study has not been calculated.

The Rochdale mortality studies have divided vorkerz
into sevarsl major subcohorts based an whather they had
vorked more than 13, or more 9!_ 20, years, and vhether
their exposurss had begun prisr to 1913 vhen major ventila
tion systems vere introduced, or prior to 19381 when routine
dust ssapling vas bagun (but ao msjor changes in dust lavel
occiirrad). This etudy, urliike the NcDonald, “e1ll, and
Terodo studies, does not include any short-term {(less than
10 year) vorkers. Tha total cohort includes 1106 persons in
the folloving categories:

Subsobest

69 Xea
14 es
161 e
619 Nan
IR Vegen

- et o

11/ Dell, B, "Mectality (ree Luag Cagecet is Asbestos Verkers,” 12 je.
usty, Hed. 81-06 (1933). Ses Waex, J. F. sad R, 3. Jell, "Conert
-b- yois o hasges ia _-a—ran- of -:-nr: Cazclnama 18 & u-a:o
Asdestes Factory.” 132 . ¢a . 326-9)3 (1963); Keen, J. 7.,
ot 3l., “Nestalivy trea -- 531 .l ¢ Causes Aoweg Yorkers-lo .-
Asbastes Tentile Faceery,” 28 -: 303 (1968); ssd
A Bamabit 37: Tab 1, Pete . QUPES Bete 82; Tab 7, Peve, 1.,
.rﬁ- Caacar Merkalicy is Relaticn to .-a-s:‘ Duet —-«-- 18 38 \abestos
-"""._- Factary,” € inegst Ti9r=g (SARC lyen
) ).

Published by AsbestosClaims.Law
asbestosclaims.law/library/20986/46

Asbestos Information Association trial exhibit AIA-85: Kirkland & Ellis (Edward W. Warren, Timothy S. Hardy) for A...

ACL Doc 20986 - Page 46 of 189


https://asbestosclaims.law/library/20986/46

® tIledd -

= 11143 =~
taings, L&- decrease 1n cu!.-suo predicted to cause disease
teflacted - sore vl.n.—nﬂ:n:: nnas»-a that some of the men

prevalence of one percent -::n well
u-n

oceur at’ aounu.nunoo Ciber years expo-

suse?
.vo..n .nla of their time In less dusty jobs thaa had

A, Yes,
vnns a-!'on in pvn vn—ou on..sn .l\ The 1979 study predicted

13 prevalence of nn.v:-n-og aftar 43 nnu-unnoou- exposure.
vo.-ovno -nu cortified -vo.no-.. ac 13

tnn. o-n»lua.n -n

' Q. ] vo:s noc ..!.n theough
: three cteasons with Nr. Laskin on vhy
- oL n..-n !l-u -.- .,saaq:-!: . . -

TN u.-.

v—.o::an- levels
-a -uc .; n—vou-no-n- .respectivaly.

.w e - 88 no.- were to’ n..-.nv.n fafine -
. ‘that estimate, based: -08 the:0av exposuce
ouabezs calculated in the Peto document,
.historically at. ‘Bochdale, vhat to..:
) goﬁ to that Pgonw o

9.:3 r—- ‘n.on»l-: before e Commissica, Geottray

'nn« aonoa 9: .-ano ‘“v..v»-n.n—oa of cthe -3. update,
nes te r!-o vol. oczo-na tor nvo -vo.a..- s.-.- _-'op .

T A : .!..: »ann-.o v< v-n_.-.a ... i
) -Bs quno..s . :

n.-n osan ..ons.. c.o vnénﬁoa . LT
. ,,on -n what -exposure -level - ‘one pegcent < - - N
. .- ‘crepitations .would oceur veuld' 4 up to ' : »
T . : .somevhers between oight{y) !E a r..nnnon i .
2 !S F»unn n—v: no.nn? «

-.-..n—!n.o to —-R to. o -c

v-:—-nno ¢ :

‘ v - 18 there is a. ncunvon s:n-
o -g.. statie: .lv:pnc

- saspling. that number wvoul
T in terms of -

. vo:s
-r»o. “you talde about

., ange batveen -the one. Sundred: ...L )

- " f4be¥ yeass. per cubic-centimeter n-—ncu-n :
L tiem. whieh' ia 1968 vas belisved by tha .-

"BONS study to equate wieh one 'oun.an R
Psevalence. of" uunn:-nno..-. : youg -

. :n-uu..-n-o »- cncun n.vbn s

A

e m- ... u--v: .u. tob .. Becey (2
D : 1979 Barey stedy alse pestulates &
- S eonlies o.qo-:o are weight :u.-o this ere coce
axpesetes. The study | ] .that 14 lover scandosts v
. bave te be oot 1€ this weighted Ciber _expesure u.—.c...:-. vere wiplaye

[T lar .-.‘.- s,
tesponas sedel (o vhich -

_._m : .- .nnovnas n..-n 5. dose
‘inhsled by these men In the: 1930s: and .
D7 1960s have deen unde:- estisated vn e EN

T 2aetar of 38 e or lou.. . no-v-noa e LT

bt uo-n- thetd are lasnliiefoic “tad o.&-oln--o -:- o{n-

REDR T 3 -.5 q. v 2-. i TR _.B..E E a _u. )

: R
. . N e e e i

¢ e e gt + i e ———

g o s e e - -
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exposures vers calculatesd on a pecson-by-person dasis. The

oxp (] euployed vere similar to those used ia
the earlier study, except that concentrations betusen 194¢
and 1939 vere assumed te be only 1.13 times the 1931 values.
The 1979 report notes that the concentrations partisularly

for the sarly ysars acre probably undecestisatas.-$ tH

In coatrast. per by-p ¢9 have 2ever been
calculated for the mortality studies. Instead, only rough
approzimations of average exposuree have been made. Ae
Julian Pato, authar of the more recent sortaelity studies,
notad for the Commissioca:$d/

[T)he things that sre said adouc dust
Fuies there, and measurements, come Irom
the company, and I's rsally not competent

to coamsent on tham. . | zeally don't
knov about it in detail.

a. L] 3 [47]

The British Occupational Bealth fociety (BOMS) ezamiced
in the late 1960's data on 290 men vith more than 10 year
axpesuzss after 1933 ac the Mechdale plaat for indieia of
asbestosis, basal rales and xz-ray changes.$d ‘Based on

7 e sit 13, Tad 8, Beery, 6., gt 4 “Ashestesis: A Stwdy
ol Dese- -:-oo-:- in a8 Asbastes Teatile Factecy,” X6 Je. 4.

at 100 (1979). As i slae has pete

0°s,
dagh.® R.C.AL -u-
Verkees o s fagl:
ettt oy,

t 37, Tad 1, Pate, A Nertslity Study Ameny
Asdeqtes facteey.” = h
1/ 3. Pete Tr., Vel. XINVA at 03-84.

. THyglens Stumleeds (3¢ Chrysetile Asbestes Dust,” ! Ana,
L I8P (1904,

d. 369-03, .

- [13-4) -

these datas and the exposure estimates, BOHS concluded that
=% of zhe sen exposed for 31 fider-years would develop basal
Tales and 1X of the sen exposed to 31 [iber-years would
develop x-say changes. A two-fiber 1imit wvas established in
Szitatn tased on this study t3 prevent mare than LY of the
men Iroe laveloping such 1ndic:a 3¢ asteszosis.

--,on on a number of eriticiexs, she i1nitial Rechdale
astestosis study vas updated in :.J.u.u\ tn & study of 379
men who had worked more than ten yaars {a the (actarxy,
asbestosin vas diagnosed as certified or “possible® basad on
the cosbined judgmaat of tvo physicians. This study differed
from the previous study by including both active and inactive
worhers, longsr follow-up, use of a luag function test in
addition to zadiography, and inclusion of an additional
9 vorkers .8V

Greatar disease vas found in the follov-up study; the
pexcentage of workers with crepitacions, fo: exasplae,
incressed from 6X to 22X. As a result, it vas concluded
that lower ameunts eof tetal fider exposure than had been

estisated in 1968 could cause assbestomis. E..i eother

€3/ R.C.A. Exhibit t3, Tab 8, Beceqy (1979), sece §2. As esctlrev
tepact of thega dsts 3ppesrs _- 1.C.a. -!v-n » T80 1, Basvy, G. sud
Levissebs, “Dese-Bosposnsq Relatieaships -: Ashbastor-Ralacad
a:..-.. —l:n--oac tor l:—-l Steedacds. Uart | - Mashidiny,”

o €000t ware first owp
u n»?.n-!-.uq»v—-.:.w:.:

quprs cota 43,
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T . S h ..o-v.:roa in the firsc Eoo -goo that have non.uus ou -

!

- 115-40 -

Second, Or. Enterline notes that most of his cohort was

uehan and hed therr desths been compazad to ucban, cather
than nsticavide, lung cancer rates, the B for the under
123 oppaf-years exposure §reup would have been 146 rather
thaa -.u.. ‘ .

Finally, Dr. Encerlize notes that in & parsllel invest:-

dstlon Bs conducted of . noa:ooo in the vl.——ﬁpc trade manu-
n-nnu.,»ac industry.. vhase. co-...n-
but Dot asbestos, he Rad noi (B
n-lu. e no!n—.mnos that

vere -—-o expased to dust,
-s..n .-anon -.ﬂ on 170.

o-nvon.n .»-n-o n.ln!nn. in qo-vn-
. -.-Bn- n-nh.n Gvo-n -n [ ﬂ.!:n.—to -v-na.

‘duse o-vo-en. . <
on -l-..s-n. vontonn -oo and uoo lvvo?no

s, .:\ 113 ..a-naon
’n—n»ﬁco: vo ..E:-von n-il CS-. A:-. 5.9.-. nu.
—_snn--.s ~§ n-hn-q —.. nv. ,-o‘-n .svnevnnn is

9..
-v..no. B\ ‘

Ma. ’ E !.E—uh. -nea 50.. non. n_wononoua.
e ..B..a.:. é.:?

Z R A

-.noso -«E-. —-nn.:.- . -..v-n-..p:— N
quocv of - Reré: tvo-o

i tos ton. :c eRough. _that no ,,
s -aon.-i n—.w ot n»-o-o vas' nﬂl g ‘a8 .OF.- n-nbnam
7 ibe has #tressed. the G-Eo noE in ble: —o..o-n souﬁi..
. ;,,A A subcobort say well " -un rudo voon o-o t asbestos’ ou!.-l-.o
© e staty is thus mot taconsistant itk the ‘general o:nﬁ.

LN

"“eollection of -kqng exposure —uno-l-n»ol
N . |~.~n ..l't' - - R - o
S T e " s,
R A.L.‘B\ E . ..-

T T non-. -uvn-..no z-na u-n-:-.on u-os

N T v “achesen. .l!-:.. 23-\-::2.

i

EEPEE

- The inftial’ -n.onnn- to deteraine u...?n-vo..-o rela~-

tionships ef .-co-no-unonunon diseasss wvere based on L.n. .
from o nowonn of vorkecs at a text:

- factory in Rochdale,
" Eagland. | The heat :

uu 134 .oquonu L3 thid 3lant ‘das been
n:.-:oA on .oin-» ooa-noa- -
a—n_-osnw detisled p..nu.-»u..-n oxoo-r- uon- v-<- voon

no-t:.on for the uonunono u—.:n.. uowv—a-.w no:ann- _less ’

sefined ouvo...no n-nu:nuoa. nv-u-un-n:. n..o lenno:nq - oo

-n..s»-. n -.vo fret :-. -ouv»uun% [ ..as. ..n-ijnm- ot

plant 1n ..s»u.. .o.- ..on_..o ond u..-n -.

ml.-:n.s cn -no- u-nnnn—o no_.unu v.n.\ooa :-n !& —..o !—A .

| ires. menbr n—v&oh-i tfv.ntcnn 1961 ans. 1968 -nuvo-.—uu R it
. N ro-1 ’ :»n-no._ .20 be at .o.-n 0%, v::on than ev-n . 1 ’
L T ‘. S, T .Nkﬂ '.uO.. B\ n’ s.

M l-uv—n:n -ncsn.

te =-ar these ostinsces,

S - ehsok e 4 .l-..: :
T there ta'a 3-3-... 100 factor vhich we do -

. c6et hasw. . i 8 to Bovedale 20 elne~ LT
. - Soveete, s .8:2.3 “tactar Bas Bad te be asde by -

T . 8ewsesa at seme stage, sten they teler to tafeces~

" tiea Which was ro: teded 18 solstien to aursureneats (. - e e
P a.r- befere 1962, B .

v!-n "t -332. u-.n

- Lo 1 . get S.? taag .«- aetand Soeversteg
. ?u-.- weed hive sver vo.- qcv:-os. but - -.- | TR R,
T .. -.uo:-ap. . ,

R u -..-33 Te., .._ u.n at :

e e e i b o e e e
N : e e e e e e
U VRO oY

LI
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his results would not have been charged had he stuliad anly
ainer revirees: i3/

(¥]e bave thought it useful to take our
cobort and to repeat the snalysis (and
ve've recently presented o apeg on
nz-. liniting our data to the retirees.
And it (s again ia 8LI0g L0 find thas
ve got precisely the same dose-response
relationship as vwe get oa tae whole
study.

Dr. Crump detiiled for che Commission tre undeslyring
reason vhy a retizee study is anlikely to be blaced, I/

You ese that the relative riak began ta
rise ... at lesst ten years past exposurs
08 up te & maxisum of thirzy years past
axposute, and frem that point on oy
bagan to decreass. 1ale patiern (s
typicsl. [ zhing Lt an 13gozant
iasplicatien for risk assessment. ... 1f
one estimates risk from this point out,
for saample using the retiresent populae-
tion, §¢t doesn‘'t Dacessarily msean that
Jou are underastizating risi becsuse the
aversge relative risk over hece is
pretty close to what it is over here.

A® & matter of fact, the ra'
Zisks at the age categories vhere mesa:
deaths occur are ones that nesd to te
eatisatad most accurataly, and cthat
veuld be the enes that weuld esaur in
the lov rarge.

L] L] [ ]

W/ €. Acdenald tr., val. XIII a2 $6.

$8/ 3. Crusp Ps., Vel. XX¥I a2 =11, &1, fadeed. 1o adjuscing (ac 32¢
po0sible lapect of studyrng cotisees, Or. Sicholses found & %, ¢
facter 2o Ve all that was gequifed to take igte
ssused by wlsaing easlior Luag caacer destds. 0.2.A. Exp

Fisholoes, V.)., “Dese-Buspense Bolacieaodips fer Acbastes sad KL:- i
fibera® 28 {1982).

!

L]

- 111-39 -

If that pattera that Selikeff found
Bolds in this (enterline] study, then
there might not be any bias because
these are retirees. On averege you aay
still have about the right lifetime risk
estisatad.

Dr. Enterline’s lung cancer rasults demonstrate a c.ear
dose-response u.:«nonu?nv.uh\

Total Dust Bxpesuce

®aerved  fmeccd  pm

Csder 123 (43) 13 4.0 113
129-240  (181) 13 A8 %0
250-400  (331) 1 3.2 317
$00-289  (406) 9 1.4 300
150 and ever (940) 3 a.e 136

There is an apparant increased lurg corncec zisk in e
lovest subcohort (SR of 187) -- |n contrast to the absacce
of any such increase in the Weill and McDonald levest exgo=
sure subcol yrts, or the overall Ferodo cohort. Or. Enterline,
hovever, has interprated the incresse as insignificase for
several] reasons.

Fizst, dividing those least exposed men .into further
subgzoups demonstratas the absance of doss-responsa rete-
tioaships st such lov axposure -.a-:.uh\ '

Total Dust Repeesre
{=ppst-yosss)(osorags) sasved Lmesied BB

Uader 13 (I1) 3 1.3 (313
13-61.6 (&4) [ 3.1 130
61.9 - 1389 a9 B ) [N} (1.1}

L/ B.CA Rabibit 1, Teb &, Cateritoe (1973), gupcy aote 86, ac (4.
ITURTH ,
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to sddizion t3 detsrmining exposure leveis, Dr. Eaterl:ae
tecorded vhether -n,o,ueoo.:a- abeve 13 zppct :ono..»un.onl»n-
tant® or “steady.® The great predeminance of fatermittent
exfosurss vese ,-lasd saintenance .aa.- As Of. -bn.mzﬂo has
noted: “*{vjery v»oa levels of brief asdestcs duat 282:..
could be hidden in these uun- -uh\

Mo smoking s-nu aze uovonn!._ ‘oz 9. ‘cohort as a vhole,
ot individuil eohirt wembess. Enon smoking: data ware at
ens tise no-hun.ﬂ on 373 vezkere, -:E.,n.n:—o ' nv-n smaking
ves roughly. nons-n-:o v.ntanl vwo’nn-on -:a l.u.-nnaubmo
‘workers (77. : -..& 76. on. uo-vonnncn;. vers -lor-u: w

In his 5-:'.. of -o«b nvl —o: and 1973° n.-..—n-

o- nnn.-:v. ?.Eu —:nn--!. c«on-: mortality for the

nasann. .:n.J -Eop -: nv- azcesd -nn!.un.o non by :_n-..:-a

A N cancet snd u-v—n-nonu n».o-.- --9- an one lo-oc::ol- )

17 wan .found -recorded- o?nﬂt -o-nv nonn»-nn-noo on wese ¢o-on-
e .,,m,..ﬂ by -.o .nvnoo : ::-. !5 or. nunau:ao psn!— in his”

tirst novonn S-n -.G!ooe.g dats. l-nn :.1 a..nen .

s B .!-onﬂo—»g. a.._w..aaoan noq—ot has n»-ooqon.i such s-a-b-

_.lnsn cenron. caa .3:-5 gn '(. 'oon :—n:bou »- nvb -Enq

-..q on ..ﬁon von!.-. nwau .: ‘8ot .523 ao -ao es. un\

. n—\ - £.4. u-!!a [ uov u. -a.--- :::. E l-o 8. -a ooo
n\ :-..... . ;ﬁ...l e i e e s :

—.? _m at 991; R.C.A. n-v—-: 1, T ... ‘Sendatson a..u._. E -
sote X, ot 31 gee u.-n . fTazerlies a- Cst. TUIL an 11613,

.-3-38 33 2-2!.2 - S-a -.- .

1.5 T ten of survivess. The ebjectisa ¢

B VA n-..n-—oﬁ- -,-. o Vol. 4:- ot 13040,

- 11127 =

:oa.n-o:..-.. Dr. Enteriine belisves his lung cancer dose- o
response dita are quite valid:IV

-{¥)e “‘esrtalaly weren't Ip-pu- the
cancers, though. 1 wean the cancers ase
. thets and -there is & noos. shazp dase-
uoono-n nop.n»oa-.lc . Yau have ts
- realize. that wbile it's ‘¢lear. vhat. the
‘selection factor -{s on retireas, that
also applies T aany other study that is
dane. (€ § vace to have studied workers,
say tuenty yeagrs or sors after first
oxpasure, in other words ! leave cut all-
-the voow—o who die ot less than tventy -
sars, .3_.: r!i -—- v-» L] -o_..nﬁou
-factor. . -

,3- -e.on of -nsau»:u 2-; non-uo- - 4.-:- :-—n 17 .—-co
been .-»n»-n On nouv-nn InGe:.E. for oi-.. noted that

P

:-.5»- = ua-w—i nqoo v-q.—!.- .-- Ry

© Be. -.-n.-:.-). .Eq ro- Yeer .u-.u.u... " r- oo .
asted Dhimself, -n.ﬁ- —n Jooks .-pn st sucvivets ta sge’ dS

o . Lhe_ ey, -be_"relaci to—bestile scevpstispsd= T T T
- snvireaneats.” - R.C.A. . Exbibit 1, T 8, Raterlise (19133, P K o
E .on- 48, st 0. e as D¢, Lletexiimn -.:a-a atesy L R

Asy ‘eahosy, .-nu.t-- sevhers. -o!-. 1o 0 co!.-...

fellew wp ax age §3 s, then, sse of

peintiple. . A commen (allesy im- asseciating

e Lo time-palated -sessares” of dese uith seccolity is to . .. oL RS

. o-—l dona te. be {aversely torrelated vith sertsl-.
el Wo con a-uon- for this by epecifytag

s we have dose hase - As eoted sbeve, Lo T
R o it after that sge, the ) «
. feitgal ‘classtfication to s erver. ‘Shoct of
© . oxpegineateties vith busess, fellew-up of setiesd
T pepulations seese.te offar the best eppertuatcy for -
T aeme- a--.anu I c- u-.q » calation-
- hipe, o —. - - b -

f3¢ slge 7 Satarlise Ye.s Vol. VILL ot 3901, °: ’ S
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retized betveen (941 and 1947 and survived to age &S from
plants preducing & vide variecy of asbestos products. The
cohort has baen analyzed ia terms of type of product pro-
ducad, cumsulative exposure, and fider type exposure.

The study analyzes the 1,464 men for vhoa job histocies
vere available. (Umsployment in the asbestos industry ranged
frem ) to $1 yeacs and averaged 1S years., Vital status vas
apparsntly obtaired for all mer in the cohace. 8V

Although Or. Eateriine provided in his published reports
fev details of his aethod of determining -vo-..:-.mh\ he
did detail the methodalogy for the Comaission:id/

Ry estimites on the Johns-Manvills
TAImh probaply ot the laaves the mcat
«ovliedgsable quy in the wvorld oo this

thing, the industrial bhygienist for
Johns-Manville, ...

{Tostuste L4 contisued frem previevs page.)

m.mp 497-903 (1972); Tab 3, Lscariine, P. ond V. Sanderses, "Type of
eetos sad Respivatary Camcer (n the Asbestes ladustry,”™ 27 Acch
Lise, P. gt 9l.. “Bespiva-
lstisa te Occupaticasl Lapes Amoag Raticed Ashestes
S gd. 16266 (1972) b 10, Neadacsen, V.
xposure: Factecs Asseciated with Cxcors
sad Respiratecy Diseass MNectali.7,™ 230 Ana. 3.¥. .
¢ (1979).

41/ As of Decembec 1, 1949 (o the asrliec zepects, thars Kad bews
TI2 destae, with 307 death cactificates located; snd a3 of taw end o
1973 (s the wpdate foc the 1,373 men 18 tae U.3, zeean 3f the cebess,
thare Wad been 781 deaths, with JAY desth cestificates lacated.

o3/ R.C.A, Cabidte 1: Tab 3, faterisoe 1972), guped miie Se, ot 94
fab 10, Nesdorsen (1979), gupes eote %6. 3¢ 12,

8377 0. Teteelise Tr., Tei. Y131 st AT,

© 138 mppet-years of exNposuce.

- 111-38 -

We did have about ten years worth
of dust counts ... ([W]e wvers astimating
dust exposures in 19¢%, so we had expo-
suzes back to 1339, ten years back [xom
then. end then you do knov a lot of
thiags about a faucory. TYou know vhen
ventilation eQquipment vas ‘nstalled, you
know the amount of ai> that it moves,
ou know the desigr charscteristics, you

ov the rats at vhich the asachinery
operastss, ycu know the rate at vhich the
looms ars operating, you iunow if the
loocas vere r:-1ing slever. or spinniig
wves tunning in.e slovly ir 1930 than in
Mooo -« this would affect the amount of
uet. ...

§ think thers is an optisum way of
accounting for all these things, and 1
have sose faith, 1 think, in the Johns-
Manville estimates that | have. [ have
uays of checking on thess, and I think
that in fact thay are prokably not far
off.

Sased on thia msthodology, 8l jobs saze placed in ene of
six categories, with exposure sssumed to be at a sidpoint in

the catsgory 0

0 6.0
Less then § mppct 3.3
$-10 wpput 1.8
10-30 sppet 30.¢
30-50 mppet 40.0
30+ wppet 2.3

8y correlating job histories vith trese job-by-job exposure
estimates, cumulstive mxposuzes wvere determined for all

cohort membars. For the o7ersll cohort, workers averaged

10/ R.C.A. Eabtdit 1, Tab 3, Caterline (1973}, supgs sete 34, ot 16).
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, Ovsecved 1 1)
yectad s 1.1
~Jeasjer
Qdserved [} )
Lrpected 04 ey o ,

Yor wers any excesses’ of -.-nnc,»un-.n»n-—,.. laryngeal or

- oiau:b o'una-. or -..~ other nc-l- on n!—n.n. noEE in any

' of the s-:— .. o:- vorher's A:c. t- nononnnn a8 due ta
asbestosts. - - - :
3-0 :-snnu enﬂ.:oa o-v:- conditions., which ._.9259
.‘ K ) * ni-n!.vas o lsnv —.- dusty 9!. cthet. :nnn:o- over 90
o-n 40 —ion-. vere a—-n: r.-c-.n g n:n—.oan touw«..no
.uuo.-:- n-.vo-..no o-nsn.- ?-c. been n.—ﬂ.-gs nou the

.onn:d '-os on bath nlw,nn.—n .-rusnolnnnh and recoostruc-

AU n-o:- of !-nonnpn n!o—! -i:.‘ vas begun in the planc
:. 9- -nu —ooo.-. -«—on sXposure eatimates on. --on on
.oo-cu!lna .-so by n‘lluﬂo -n:—n-»-nnau a-s no.;vl!..n
vieh nvo o-»-n.nnc on -on-;nua n-o..ounc- to n-n-n-no
Sastoricel conditions. _ The plant‘s histasy is 3.;3.. into
SOuUr eRpOSUre eraas " - ‘ B
-4ty Pre-19l befora the -u..n»-v »uvn.no- Ragulations
i vere snacted. snd wesn noﬁn-unu-n»oﬂo above
. 20 fidbers/cc ate ¢h the plansy
==t {2)° 1932-1930 afted exhaust VestTliviin vas added to
auch of the machinery. and avetage exposuges are

estisated to have varied detveen, !8 —o tibera/cc
dspanding on vnnun azes)

13) 1981-1989 vhen -u&n.na-_ ventilstion and house-
hesping measurse vese instiviced leading to esci-
mated Redn exposures from 1 to § (ibers/cc; and

(4) The era since the 1971 institucion of tha 2 fibes
occupationsl standard, quring which time avecidgs
osures are estimated to -have baen ia the 0.5 ¢
3 tibers/co range.
iy 'eizhin the past decade, thecefoze, hive all avezajs
o..ua.,_.:r in’ this plant been below. 2 fiberssec. '
uo--no-.vouuc u._.-n—o...r..q- based on the Ferodo data
ste ta be c:‘»u-s io - !b-.a:osn papez. MNonetheless, the
ov-.:no on ..unno--t riaks in this -_.u-nt.nnon cohort -~ {n

a u-nnonq .....b ..D-u.aaaono:.? but nonetheless v:vou tan

| unnonu. auvo-sno levels ~- provides additional suppost for

e u-moo-nnnaa chat da wwm»mrn Y3 sy, cisks exies tn
cuarzent asbestos -,s.n-n»n:-. rn e-on-qo -voneucu in =gdern

.v.-:n- vill be wvell balow —iq.:.-nann -n!&-ﬁa-. -5-«5« :
L .<:_...n. eatsty that ‘ciaks ‘will bé 7Y -Eu._h

4. The nunonn»ea q-nnond
Yogkes gudy, .

De. Phillp Entarline 4nd his co-vorkers have tepsrted

on several stcasions om & cohort of 1,492 retirees who hed )

amployses in vartous

duction ¢or aal

v-..w s1thex P
3.8, and n.u-u:a -coo-ne- Q;D.nﬂ vnon..na..on lb:.-n-nnc-;.
plants. W un. Enteriine's na!.nn -nn:so- atl men ::o

WOAE, PRt 1) Tar 3, Eacezlans, 0., o w—. “Seraality la
Tetation se Occupations) Laperves la ehe Asdastes |

(Faetests 4 aoo:!.... 1) a-« page.

¢.:<... 16 ], Oggug,
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3. The Mewhouse and Berry
The most ceceat study indicacing that the reduced
exposure lavels cosmon in {pdustry today are unlikely to
tesd t3 s.gnificanc disease is that preiiainacily describel
9y 3ectffer7 Sarcy during his Cosaissfon testimony. Nr. Berry
and N1is co-investijators., Drs. Muriel Mevhouse and J.W.
Skiémcre. have studied the mortality of all vorkers employed
since 1941 &t the Ferodo friction material plant in England. 1}/
Of the sore than 13,000 vorkaers at uhe plant, 39X bave
been traced through the end of 1979, by which time nearly
2,000 had died. After snalysing the data {n teras of employ-
ment duration at the plant and tise since (irst exposure,
the authors —.-vo:.:\
The malia tapression is that there i
little evidence of any excess mortality
either (rom all canses or (rom any
particular cause and notably lung cancer.
Ten messthelioma deaths (all pleursl, eight msle and

two female) verze no.:_n.»w\ Bovever, there was no other

b1/ B.C.A. Lababst 13, Tav 18, Newhewse. 0. L., gt 8}.. "2 Mactalaey

tedy of Veshess Masufactar with Chrysetile Asbas~
tea,” DJOMS Fifth latersatiensi 3ywpestus oo | ed Pasviclan (Card:if?,
Vsles (980).

VA TR R AR Y

4)/ The Lavestigaters Rave separately ssslysed chrysetile and ¢
ite orpesures of the wesetdalioma vigring, sp sgslyeis sade po
becanse crecldalite was wsed only (or one product (railvey blocks: i3

(Teotasts L) costianed on aaxt page.)

avidencs of axcass diseass. [Excluding the asvothelicmas,
the cobort (all of wilose members were folloved at ledst ten
years beyond first + ployment) dezonsirates 1 consistant

absence of excess lung cancer n:r.w..—\

Waerved (T3} 43 28 4
Txpacted 139.% (308 ] 0.1 1.4

Meerved 3 ] L] ]
Ixpected 11.3 [ L k.2

Nor vas a sagnificant incresse in lung cancer found even
smong those vorkers who vere folloved for at least ten yeacs

sfter exposure far twenty nc-n-.uu\

1Faetnete 6) :entiswed Csom provieus pags.)

s (1929-33 and 1939-44). ALl but tve of the toe ae0n-
sad crecideline expesurs.
eleanlftad p

authers teacluded that crecidelite axpesuse w predeminantly ¢

sable fee the sesexheiisl tumecs. (4. ot 10.6.7.

W14 at 106D,

mu\ 14, ot 10.6.5. The 23 wo. 19.2 Jiffecence for 10 yess enployees
{1

-

Iloved 10 ¢ more Jases Seyend expesurs (7 Tel stitistically sigmalse’
cast. G. Berry Ir., Jol. K ot ateel.
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aore thar 300 sppcf-years. In contrast to che norcbidicy
cohoxt. 3f. #eill notes "ragrettably® the lack of smokiog
inforaation for his mortality cohort.

The investiqutors found ne {ncreass in overall expected
deaths (hased 2n both natioral u,...a touisians rates) at ary
o-,urnsno Leves. Yor eas there ary {iading of increased
n.n&no-.»p».- inal carcer deaths, nar o.-n..v- fog any causs
other than cespieatory salignancy. .

the stucy umn 22—. statistically -nou:,pnsn incressed
respiratory systes cancer ia the two highest axposuze cats-
goties (3R of 190 for betwaen 101 and 20C sppcl-yuars and
s o 130 far ever 100 lv.vn?w-au-..ﬂ\ Two pleucal meso-
“thelicmas’ vaie a,:aun-mn ia° the .study populaties, ,\.»90,:0:
ast inciuded in the cohast ‘as botk seate occurred fewer
than 20 years after initial ruv_o-_..,_...uh\, ) )

} fr. veill alee preseated hie tesules ru .:ro}mu.. a-case-
" control mettod ,,r»‘\nw.xMo‘:m_m‘eFﬂmm—,P .,-..nue-s.‘ from the cohort~ -
- :s.me,m..-.nn.v.‘.ul..u“swaﬂaon W-n. This anslyais no..»ul,o:sa,n,-nrbn-,w.
" iney 4 eng ¢ cer cisxs, et ‘rr-up only in the v
Mighest exposure groups. Rrhaaced £isd ,unw.n..-v..mo....hnu,

S Q7 Br. Veill astes the clese cosrelatisn 18 Zhis regard tetvass Ain
" eeults asé these at the Rechdale textale plsst, Sescribed batew. for
all pecsans (8 the Wetll craect felloved fac st least 30 yeaes vith mete
- than 10 yesrs ssployment, the raspiatscy Jaacer 9 1 313; 18 tde
Bechdsle cohret, an sepastad by Julsse Pata i 1978, the verkess evplayed -
ané fellaved fer the same pevisds had ss S0t of 237, $.C.A. SxtaWr .

T =T Yeh 1,%ETE (1919), qupeg wete -, o€ 1)

~b~ Or. Veill netes the geastbility sesstielises Rap deen vader dognased
_la wie erbess. (4. ot 9. . "

. 1-29 -

malignancy was found particalarly among those workers exposed
to czocidolits as well as chrysctile. and among weekecs
axzosed p-n-nlvnﬂ,oannu‘; .l.»ano.-hna jobs. Or. Weill and
hs 77-authogs thus norn-rn...unn\ . i

1a this study, vhereas ex3ess zisk of
cesplsatory cances was detectsd .in
wackees with oderaca snd Ledvy sxpos
sura. the categccies of iovest exposule
to asbestos dust did not salibit excess
risk 0f cespiratory salignancy. Such
tindicge are not necessarily incompatible
with a-linear response curse at low
doses becauss of the relative 1asensi-
. eivity o€ -cuzrently used epid ologic

- Y- setheds in s-n-na:.a slight 3 ases {n
Eisk  vhen cowpared to vackaTIund.

: 'Shey 49 spdicat 2

fana asbestos-cement workers Bave nat evidenced ssbastos-

felated disesss in the lovest exposure wubcohort, As_or. wetll

,Gum.swﬁmsruo,msr n.ll:-:i*b\ ;w\ ‘
.. "{T15e sk at levels Selov what wa have
. d. or ssti d. to te a hundsed
sillion partizles per cubic Zoot yeazs

. (L) ... & risk we can’t datect. o

_ the Loulsiana asbestos-cemens plant Fesults thus agree vith
nwo.- faund in he Canadiar aizer Jnﬁnm- -...u\oo-g.«n:o

. that the atrany 1ix ti%cd 3¢ fc. if e 23gialg. FieN ec
.-!.in,- !.nr, E,n.E hase ,»,uw exsstence :day ia aot t1asted

sulaly to ehrysstiie aines. -

.E.Un..,..r!_...."“...:.m...,"x.m.....:l.u..c..t......::.l-..::
supplied). ‘ A - .
@& B sl Ve el Xt Y
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the study reviews the mortality of all perscns esployed for
at least one month befoze January i, 1970.

The originally identified cohort included 7,429 vorkess,
but 312 womsn vere excluded from analyeis. In order to
maximize the likelihood of detecting carcimogenic elfects,
results are cepoxted for the 3,643 men [olloved st least
20 years after initia! exposure. Mean folluw-up of the
analyted cohort vas 18 yesrs. <Tha cohort includes both long
and short tera esployees; 80X wers employed for less than
one yesr, 24X for one to ten years, and 14X for sore than
10 years. A total of 601 persons vere identified as decessed;
death certificates vers located for 91X of them.

The somevhat lover trace rate in the Welll mortality
cohogt (vital etatus vas not odbtained for 23X of the men
becauss of confidentiality limitatiocns on avallability of
infcemation from the U.$. Social Security Adainistration).
as compazed ti other asbestos studies, has led soms comman-
tatorsld o Questicn the study's results, particularly with
zespect to the findings of no incraased lung cancer risk in

{Tostnexe J4 ceatimiad f(zoam previeovs page.)

Bughes, J., 3}, "Merralicy Study of Merkars Lsgeged la Hansfacture
ol Asbeston Coment Products,” fren froceed at. I3}
. i

& 0
Nasufseture

L . . 2 Ty
of >-.o-=..nl= Preducts
637-33 (LARC Lyse 1980). |

\ th. F.-.n.b.'-l—'-u no.—..':.g.-o-hi-.-n-.r.qr.l.
roup Rapeck, st 21 (1980).

B |

- 111-27 -

the less exposed subcohort. As Or. Weill explained to the
Comaission, hovever, although the trace rate is a legitiaste
cause for coocern, it is unlikely to have had & significant

iapact on Als -..-..—n-.uh\

(W)e alse hsd 3 better trace, a such
highe: trace., among the high-exposure
groups than the low-axposure groupe,
which sight lead to the question ... ace
we underestimacting mustality in the
lo P 9 our trace
tate vas less satisfactory than it vas
in the higher?

(T])here isn’'t any reason, to a degree or
othervise, to suspect that people who
have beean lost to follow up sre any more
likely to die, sey %{ asbestos-relatad
disesse, than they are anything slse,
Thete is just no reascn that I ovw of,
we thought vexy hard and ve had a lot of
bel) in thiaking about this, pecple who
deliaved in the czadibility of s and
others who perhaps had some doubt, but
a2 one has coms up vith any resson why
these ought to be & relationship between
trace cause of mortalivy.

Any doud ing prop { pretatioa of the Weill
mottality study becsuse of the trace rate will ehortly be
tesolved, as the Tulane {avestigators are curreatly updating
the study and achlieving such bigher tzace rates. '

Following the same procedurss as were vsed for the
worbidity study, subjects vere classified into total cumula-

tive dust categories from less than 10 mppcf-years through

" g VeI Te., Vel. IXat J0.

As Caeflery Berry meted dusisg Bis tertimeny, the perssas Leat teo
traca may be efther fittar oc lees fit thaa the peree trac ndé
sccounted-fos in any cobort study, thus mskisg s¢ passible (oc asults
te be blisad sithec te the bigh, of lov stde. G. Becry Tr., Vel. XI ot
12-13.
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The no-..:-, hoved a do

P felacionship for
both radiologic and -i.. function «a-uw.o!ub\ .

The prevalence of doth small rounded and
sasll irregular lung opecities. bas been
corzelated with inoreasing levels of
total dust exposure,. findings similar to
' these geported By the Quebec group. ..,
‘Confidence-ia these dust 4ss4ssaents has
been. strengthened by e results of this
- lavestigation of the effect of sxposure
on pulmsenary function. Progressive R
geduction .in a aumber of lung -function
Seasurements {s clesrly sssocisted with
inczeasing level of tota) dust exposure °
"in this population. R i L .
T™he investigatsrs alisc found. es shovn io-the grapn |
‘below, & clesr exposuse category {un

der 100 appet-years)
" -belov “hich exch ‘changes ivere rot detacieds ‘ )

-

[

N ‘_.--v:u.

. (Foetasts 34 continved on pent page )

, x\ R.C.A. Rehibic 1, Tab 7, Veull, ¥. gy

- LIf-38 -

They thus wroge: 3l

iTlhe data frem thiw study demonstrate
‘20t only a 40se~cesponge talationship
but suggest that 4 threshold dust leval-
exists 1 this industey below which

.diftune .puimonary (fidcosas doas. faot
‘eceur,

tr. wesll omwﬁl...-n UL che Ro-effect Level he deterained
T of 200 .lonn-w.om- “3suld, Sesed on s nw:.onﬁn»co v.mnmnu-\
m. -e.:.—.:m, mo uo.o w-vmm.ma-n-.,
$ fiberascc for ,‘@unorr-.nu\. He noted,
hovever, that ‘&,25‘-‘ : -.S,o ‘changes. can cécur afer .1%!..3

bas ended and thereso

fiber conversion (ictor,

" oF an exposure” te

Te-continuing follov-up of the vorkers
beyond agtive on.ﬂ-ﬁirna. “ould, be nrnr-.:‘.-.u‘no confirn

mcoomn.o. of radisgrapntie or Zanes
sccuaulated expesuss, i1’

uncrional ‘-varlaw»n...-m,nol the

_br. to:w..-aa.i. colleagues hevi recen:

-omnup»mn casulzs for ronx.on-;n-.nl.. the same two plants 2/,

S . I

W e tiaibie 7, b 4, Goslt (1918, pupre cote v, 4t 91,
1/ Duiteg bis ceitimeay Be. Vetfl neted et nere. 2

poeticlos tiber. qoaversions vould sovw lesd Mia co lover
B, Vesll Tr., Vol. (X ¢ 33, N

ubsequene -
%0 nusders

W aca. Eabtbic 7, oy 4, Vet (19753, qupen wote 24, 1 91

o "Infleence 3¢ Bose 43

Me Type o Raspiratory Maligsaacy 2ush o Asdesc Mmulac
turing.” 120 As. Ryv,: i0ls. 343-30 19799, -2ne:  of the
oercality expecicace o 10 cobort are C1000 10 Tap ¢, {9

1y pibifenea

.!
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stucy of lung function consequences and radiographic opacities

' in 039 vorkers from twe Louisiana ssbestos-cement u:..n-.mb\
The predominant fiber used in thess tvo plants was chrysotile.
Crocidalite wae used ia the pipe depsrtment of the one plant
(?lant 3) which also produced roofing, shingles and flooring:
the other jlant (Plant A), which produced only shingles,
uszed amosite and crocidolite ouly infzequently. silica vas
sresent in both plants.

The Weill morbidity cohort consimtad of 913 of all
wvorkere who were in the two plants ae of November 3, 1949.
Ouring half-day c¢naminstions, each worker was u.:non.h\ a
briel pnysical examination was pacrforded, and a variety of
lung function teets performed. Individual smoking data vere

4lso obtaized at the time the cobort mesbers vece examined.

af/ B.C.a. Runibir 7, Tod 4, Weill, N., gt pl., “Luag Fusction Cosse-~
quasc § Usss Expesuse ia Asbestes Cossat Bsaufscturiag -

nﬂ».j..duﬂh—# 48-97 (1973). uw slse e awrlie
a Teb 2, teelise, P.I., & . (11, “Ashas

Vorbere," da

LR 0 . N
asdiagraphic yelolegic Ratterns Asong Yechers Engaged fa *

mm..l pn.n:: of Astestes Cemsat Products,” 1S 4.0.4. 248-32 (197)).

o8 & later review of thess data, Dr. Veill focuses oa X-eay sod
lsag fuactien compacicens swag lesg-terw amployeer with asd vitheut
subscancial cescidolita expesures and concludas that Botd eymptoms were
oate prevalent ia crecidelite-expesed werkers thea lu verkers with
equivalent chrysotile evpesuces. R.C.4. Tubibir 7, Tab 3, Vaill, K.,
4 2., “Ditfereaces ts Luag Effects Resultiag from Chaysstile zad
ttecldolite Lxposuce,” 1a Valter, W. K., sditer,

9 ol

~ - = = lstersatiessl Svepesiun en [nbsled Pagticles sud. apery

mus Folloviag & cocommonded, but oot alvaye fellewsd, precedure {

« NeDenalé Tr., Vel. TIII ot 84; K. Neleteim Tr., Yol. XXIICL ot 31,
filae of wasxpesed controls vere resdealy distributed seseg the col-
lacted X-cays prioc to theic reading. 8.C.A. Exhibit 7, Tad &, Weill
(1933), gupgs mete 26, at 89,

!

Cumulative dust exposure for thm workers -- vhose
average time in he plant vas 17 years. wvith a range froa
one acnth to 4¢3 years -~ wvere calculated based on duat
essples collected by midget impingers betwean 1952 and 19¢¢.
Tarlier dust awasuzements vere ostinated sfter :-tervievs
vith long-ters employess. MNased on deta:led occupational
histories and zen autuaily exclusive dust categccies at
Plant A and 57 such categories at Plant B, total dust expo-
sures for esch individual were calculated by the Tulane
investigators and expreseed in lifetima lvnn-no.u-.um\ i
an assusption that conceivably undegestimated early exposures,
the investigators sssumed pre-1930 exposurss to have been
equivalent to those first messured in the plants. Dust
composition in tarms of chrysotile, crocidolite and silica
was also assessad.

Dr. Veill descrided for the Comaission tha deternina-
tion of individual exposuras for esch cobort semberiiV

(W}e have bad to reconstruct individual
sibllar to what hes besn recosesty if
Quebec sining and atlling operssions,
and similar to the exposure reconstruc-
tions that you heatrd about, | assuse, on

Thursday of last week vhen Phil Eatsrlinme
appeaced befors you.

38/ The tadustriel Dygless tesm end wethodn used for Plaat § vere te
Ssae o5 thele used to eotibate expesechs Te¥ this plast fa L3¢ Eaterlise
study, belev, as vethers free tai ot vese slse lacluded 1o that
study.

187 W, Veill Te., Vel. X st 0,
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TS
HE

- 141-20 ~
o= 118-23 -

1'e ite convinced mav, that it's
n-n-u... evident to me that safety, at least ta the level that ls acceptable o

watkers == ard, having telked to thes.
believe this is true ~- f¢ achrevable in
the mioing industry, alwost readily
achisvanie; 1if not achieved; 1've vesy
little doult about nu-n.

' (Fastaete 3¢ contisnad (rea pravieus page.)

Additienslly, there soy Ve sensctbiag differeat
ia our geowp lu terma of tha ge dlscributive 40
wolld, slthaugh with bis | wee wsing the Cwenty-3lus
Peat group, ¢ wall a5 . 1s eur €30a ve 3ad 2 trenty-
olus yosr geoup.  Buc tie tweaty-glus year greup
108 8 didfevent oue 1a L3I thelr expasure vas t
00 Lo difteceat calendat porieds of tize 13

-~ s '

- LI ]
(1) do Delieve nr.n on the data b-n ue
tave avallable by any llkely leval 3t
acceptadbility, 1% ehould Se possible =
asbestes alning and silling co get an
acceptable -level.. [. really hasve no
-on—o..- doubt .vo..n B—-n.

‘e
v in sum, the- .n__nn by the :3:— ==»<-n-h3 team of the

n...von nvnu.on:- ainezs Eﬁ‘-:—on- vnoi...- 5- of the
- most no-on-:-u-?o -au vu.n—- u-nu v-..- -<-=-vn. ~gox
nan-nu:::ﬂ -vo-g- so-avn-ve.-: n.-.n.o!—:—v- .—..:.- .3:

a8, Quebec, hed o .-3.-» -.-—- lovee wor

wpetience thaa Ladividesl, loyed at Thet

thin oloilan dust catage ad S, | 420
thish, bad ase explanatics of thst, dsts vete at Thetlred

. -Riaes, the Wigher of she twe, the sso vich had tbye -..r: SR
I-qn.-: -d..—.-n-.

- mon:loan-n. u-uo?n; -s-:uos -n.:_u vnnc—s.. -—qﬁén-:n

¥, F 137 o 13t . .
. L q- o Yol LY s .... Bl BT D . R suppore for the vuovo-n»oa that the lov levels é¢ asbestcs
EEE ol-a-cc .l-cq.- -- ] -.o..o - -o:- a-.-.:-. -.!: wate - N
- Mee colemlated by Rubise, 6.°F., of gl., “Nertality of hevsatite *°
. Asbestes Sechers st the Balsagess u—-. -o-nrni -:—- b N T u_ .
T T Tats sindy, Sevever, adds Litsle to_the NcDensld olsor dase-cespsnee
., laformstion discuseod ia the taut, Bacouse of ics smsll sase sad Limited |
' data ea ladividis] werker ¢wesletive axpesases. Is seditles.’ a3 N
Or. Scbeasld has aoted the ftalias tindiage sce “very smilag to our P
covm.® B.C.a. Ushibit 10, Tab 18, Inooo.: n-=¢-. E seta I8, at 3. ’

sl-c the 952 c--:- -!I-o-. ..O- hed worked a¢ the' leatise sise
Cax ot laast 19 dayn Detwecn 1920 and 1983, 332 Bad Sted, giviag 2o $R
(o all csuses of 139. Sigaificant incresses over expected - age lound
T Sor larysgesl caacar, sen-maligmaat cespisatery disesses, tubscculorss,
‘essdiaventulan dlaanses, cicrhasis oad. secidents, vhile luag coucor’
: .“J““?. ‘one gleusal l-.-rn:!- wes st .-. o8 thig expected (S
-

R .nacrnoan in cS ¢on_.v:no n.sou ao =un ‘o- ._n-.p.:-an B

,.n:__.. - 1..i,L.r.1. ESL T S R,

R e -

T2 e t-..: Loulsisns ».v-ne-.‘

: EFEL.II.. :
>- in the :nco.‘—a I_.:on.in..s»a.. 9. -n:&—.- on ror:
" aorbidiry and moctality .ao-i:nnoa by tr.. -..- wasil azd his:
6..:-.9.- -n Tulane e.._.:a-»nq v-<¢ nons.!u. sice thelr
.:r-n»-nu? on sinonln..-npoa of nb-acn-vo_..- no.-npoao.-v-..q

- Sltdeugh Bosed oa sesll svabers wiib eunly 4} wotsl leag cancer snd
. . pleussl mesethelicns desths, the relacive desth zaten fer these Ses with
: oore: 034 100 (ibagr-yoots exposuses ‘wis 1.5 times Tha rste feg thede’ — °~° °° -
vith lege tham 100 fibss-pases o wee, Sadicating & dese-caspense’
.o-.a»g- All leeg ead Lacyag cancee victios Bad Seca wmehers.

N n. unu.-o.. uu . Tol. XI0 a¢ 133, vet. x1tt 13 up

uon.!._n.n»oa of a° :..-; c-n.-:o: -nvo...q. v:a.\ -
.Enr asbestosis :_.: 14 onn..m can be no_:S ih u- vesll's
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lung cancec tisk aquivalent to heavy
ssoking vhereas, 4t aore recent con-
centrations of around } mppef (i.e.. up
to $ tibers/cc), the ordar of risk may
.Sno approximate o less than | cigarette
s day.

Ae Dr. Weill has similarly cosmented on the NcDonald -ncnn_mh\
Of particular interest to a nuaber of
you, I am suze, s their finding that
vhen they convert total dust counts to
fibre levels and use fibre level msasure-
sents that have been obtained in recent
«-:. they find no significant excess
oc lung cancec tisk in those axposed
over 20 yeara vho have bhad avarage
exposures of 10 fibres per al.

The Cansdian investigators strxess the limited abllicy
of aven their largs study to datect increased cisk at levels
vhich would today be considered unacceptable (about
210 Cfibers/cc). They thus note the nead for dose-response
extrapolation sodels to translate thess findings to current

occupstional —o::.ub\ Nonethels.s, Dr. McDonald concludes

! -:t-b ladustry-Gevernment Confevrercs Transeripe 3, ac 7 (Sepc. 11,
).

28/ R.C.A. Rxhibit 18, Tab 14, NcDesadd {1980}, guypgy sete 10, ot 1),

A subcobect of the NcDeusld siners bhaa alse bees studied by the
Nowat Sisad grewp. N.C.A. Txhibic 19, Tob 8, Yichelses, V. J., gt a}.,
"Leag-Term Mecrtality Experiance of Chrysettle Nisacs asd ‘iillers la
Thatfoed Xines, Quabae,” 330 Ana. ¥.Y. . 11-3) (1978).

Tain cobort vas nsde wp of sll sen swpleyed {n 1961 at feur com-
pontes (5 Thetferd wha had at lesst 20 years sealecity (sest of vhea
vers thas “orn bufare 1910 and thus alse {ecluded ¢n the NcDonali study).
i4. s W2,

(Feorsote 34 contimuad on nest page.)

- 1t1-19 -

fxom his sxtensive, well.documentsd and analyzed study that
an acceptibly safe vorking eavirocment bas beso achiavea in
chrysotile l»nt-a.m.n\

{Vestnate 24 cestiaued frem previeus page.)

Ia this study, exposura astisstes vere basad sa 97 aic saaplas {all
sut five personal) mada ia 1973-73. Hast ol the vecrkfocce vas enployed
is sills, vheve avarage vesdiage of 9 to 33 fibers/ce (vearyiag among the
tive uills) wvece fousd. The suthers cepect that aarlier yesr expesuces
weuld Save Dees Dighes. Jd. ac 13-14.

Yith 110 deaths sacag the 344 perses eebort, s slight encess (s
o1l desths vas feusd (S of LL11), vith sigoificaatly is
o feund for luag cancor (20 obsarved vs. 11.1 expected)
stesis deachs. One sevothbalions death vas dlscovesed. Thare vas
ae axtens of gastrelatestiss) comcor. [4. ot 16,

Be. Nichelasa Bas aeted the siailocity detwees 3is and the ‘tcDenslé
study results:

4 201 excees tu death was seted ia the Bighest dust
estegery {1n the McDesald study] with a three to
Civefeld laczease found fu breschegesic carcisess.
These data em the heaviest expesed group, compris-
tsg 33 ef thalr cohert, e very similar te che
erpacionce of eur eatire greup.

J4. at 30, DBr. HcDewsld sgroes:

(T)he fisdings 1a this study vars sssesatislly the
stes 48 our ove, {a mectsality. 1 thisk they vere
satisely compatible with tha sectolicy expesionce
of the entice cobore.

#cDenalid Tc., Vol. 31T ac 71, .

3¢ Wichalses 414, hewever, mete & fev diffecences during 313
Commi.sfon toatimesy:

(V]e vera wsing sll sedically avsilabla Lafer-
ssties to characterize causes of deats, sed this
bad us attribute sers dostds dus Lo ashestesis thiy
would Dave Baes attributad by Denild, he used
Sest) costificores daly. ... -

(Footavts 2¢ cootisued on sest page.
and feotaste 15 o8 saat page.)
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The stability of the McOonald data base bas been demon-
strated by the very similar results chat have been achieved
over the yeasrs as the data bass has grown (total deaths
having inczeased from 3413 in 1946 to 4347 4n 1975) and nev
snalyeic methods have vn.r enpleyed. for snmmple, alsosc
the sase dose-response relationship has bees found (for
respiratory cancer at sach of the four periods betveen 1944
and 1973 when ths data have bean E—ﬁon.uh\

Comulative
Axpesuze Categery -q-.:-. | T¥] ] -...-

{oppcf-3e280)

Veder 18 10wl
10-1 1.lw 1)
100194 1.t 1.8
100290 1.8 )Y
400199 1.0 te 2.1
Ovas 300 1.9-% ).2

" A8 these data shov, the study has ona:-.n..uﬁ« found a
1lindar .i-n»au.v»v for heavy esbestos exposures von\::

-indices- -n -nvo-.:.- (based on dust concantration l..-npc.—.a

.

L0/ B.C.A. Baibie 10, Tab UF, ScDesald (I99), pupgy sete 13, at.<

Dr. BcDonsld alse soted tte saall effect randon ertre gveld nive |
bad on bis findtage:

[P)eem a ovthedolegical pelat of view ve %ave

. losked to get seme sert of (daa of vese taat iy
- of zanden agzer aight ¢o Te ur SEPOSUIE Fedgstie

" {1Ie weuld be of the erder ol .v!.. -tncan peszor

' o o8 the dats ve bave. . e
€. Nebonsts To., Vol. BEZ ot 16,

- -mh ..n AT Gaiis s, Ty 4, NeDesald (1080), E aste 10, m
B . e 8. p.

T hos been te calculaté axpesu

" they eecy

- 11117 -

by length of service) and lung cancer. faasilar iesults have
been feund fat va,.ﬁonos»o-»- ang total death.s.i®’
Raanination of the data for the 1,%04 men in the cohor:
eaployed for at lewt 20 yeazs in the -.o: and medium dust
aposuse groups, which avetaged 4.6 appcf par year. o
Ferhags 20 Cibezs/co, shovad no excess deatha, vih a §:an-
dardized nownb:nﬂ, fatio of -...w.r\ The incresses in nunter
of deaths for fung cencez, esophagus and stomach cancer, and

other cancers over oxpacted deaths la this subgohore vers o0

-o: 48 not to be statistically -;..:—n-un. Thess data n..u

rro investigators to ne..n—.i. that any cisk st such levels

te quite nlu:..uh\

{O)ne -l-n_ specilate that the dust con-
‘centrations in the Quebac mills in the
early 1930's, bafoze effective dust
suppression was introduced, cacried a

A cormeq !.r.uo-ﬂ .o 1 .y :o—nv tishe to ..v--

ay glven tine Jod duration 2 . Such cusulative expusn

besn expcessed 33 either agyrt 3. Oue appci-gese
Sepresents exapesura f¢. 4R avaca e veth-day go satien of oae syptt
{3z one yeae; tve o-n-.n..-: €3ulé Ve sccumils Sy twe yoamn -.o.--
wt Cvnn. or o8s yeat's ampesure .n 1 ‘Qn- [ LN

Such 2 procedute aquates al: b dlass of whes
of how hagh tbey vece. 4-22. tevisvers have suggenced
taat aael weas, ot bigher expesuces, sheuld ba glvee mnte i—--
ta talculating zelevaat Vifetine exposuses.

. .:3s.i:-...--ar.#o.-: -:.z- Beleurements to
—Lv: tousts §s drseds sepsrataiy ta Chapear iV, yaley.

a2 L1 et 2.
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out the distridution of the~s counts,
thelr location, the yesr., sod as it
vere, without zeferencs to ths jabs,
built up his best available picture of

\ what the dust levels were fin different
parts of the ... particularly the aflla
Mun fQuebec ... over %he yesre in ques-

on.

(F)rom that he was able to maks an
ectimate of the pattera of levals. Ne
4180 interpreted these {n the lighc of
all information avajlable to him. such
a8 the information given by workers vho
vere thera at the time. For sress that
perhape thera vas no seasusresent, he
alght have vell asked ¢omebody to compare
oBe parvicular pacrt of the mill wi
another st that time. ... {A}l]l these
four thoueand wmessurements vers pags on
which the hat wae huag, and duilding
up ... then having done that, wve then
took the joba, be took the jobs, and
said right, this man vas vorking at
such-and-euch 4 job on such-and-guch a
floor of suchb-aad-such & aiil from year
to year. and thereby allocated []
estinmate of what the prevailing dust
concentrstion was.

(Footaste I3 toatiamsd from previsus page.)

Aftes aetieg the @ssy pessible deficioncics 18 thy cusmlative
SXPOLNIL Ssssvsenents wiad I8 the MeDousld studies, Dr. Backlohe oimi-
lasly concluded:

Tou could make the same cormeats is relstien to all
of tham. Mt fa all these inscances, & styeeg
telacivaship to avpesurs was shova.

Posy o9 §t 4o, this dust ledez, this cummla-
tive lndex sppeacs to be somezhiag thac reflects
wvhatavar (&t 1s at cisk is the weckisg esvicvament
that preduces & bad vutcoms.

4. Becklake Te., Vol. XX ot 08,

- I1I1t-18% -

Dr. Cibbs conzisely summsrized the reascns why the
Canadian mines exposure data was superior to the Jata in
209t epidemiology studies.)d’

1 would think it's probably far
better than most epidemiological studies
in t:e sense that even :though we don'z
have xeasuvemwnts every day and evesy
yoar and «t all locatiorns. we 3Ic hava
esventially systematic measuzemen:y made
by the esme individual over & leng
peciod of time.

in most epidesiological studies.
sany epidemiological studies. we have tr
search around a lot te find the data,
and very often the seasuremsnts have
baen made b° a variety of differentc
tachaicians on diffexrent occasions, and
the f{ntespretation of that inforaation
n" —n.—%:—un. your exposure is scaevhaz

mited,

In sddition, individual smokirg habits were detersined
throigh questionnaires administersd to 99.4X of the cohorc
menbers alive 18 1970 and gelatives or Criends of 939 of he
cohart aenkers vho died after 1¥30. These smoking dats have

bean cross-raferenced to the individualized expaosurs daza. b/
Dr. McOonald and his investigatozs have analyzed the
data by sevarsl different methods over the years. They have
carefully considare. & number of diffscent statistical
acelyves and have preswnted and saucht 8d71ce on these
tachniques from the British Royal Statiecizal -onnon.\.r—\

16/ 6. Gibbs Ye., Vel. XXIX ot 33.

11/ R.C.A. Ruhibit 18, Tab 18, McDemsld (1989), supry aote it

/ 0.C.A. BxBidit 18, Tob 13, litdadt, F. 0. K., 9§ -
obect Amslysios Approtsel by Application ts Ashestss Tiaing.” a3 o A,
Latips. foc. A. 469-91 (1977)
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for esch job at esch mine, exposures prior to 1949 .4V
Dr. McDonald described the proceduts to the na'»-o»o.:rv\

T\ feg R.C.A, Lxhibis 41, Tob 3, Cidbs, #. V. sad 0. Lachsnce, "Dust
apoeste Ia the Chrysstile dabartos Nises and Nills of Quabec,” 38 Arsh,
Savigon, Nerjsh 169-97 (1972). 4s De. 5ibba teld the Comstssien:

As fae 38 the pre-if49 periee. we 03¢ dowvm wih
3281 360e0L aad it enmpleyses sad ve sat deve vith
4 tipe secocder sad ve discussed vhit vas favelved
1a di{tessns speratives 1m th¢ pre-1930 peried. .

© $a ve utilized the concestratiens Vock iu ths
easly-1930's, la gesersl, te estzapslate Bachk, and
edilied sounhat By the falermetion we had oveiladle
(ten’ tha suployes snd sasagenset growps abeut what
-.-:—o- “wge.

8 a-v-. ? o Yol XXIX " n.

oaplained t3at geas 180 Lats ..:a :-:.v—-. Sut. thae
their taprec 108 led the savestigaterns set o :—- L] aueh podsurementsy

Sssurance companies. Travelire lssucamce, -
- variens othes Companies. had asde sedsvrencats fa
some ol the sises sad tiene ?: veee sade --:-o-‘
te. us.

- :- chese to -:- 13 ‘-.. ns -o-f. :v-.

[T 17y aet to coefuse_survelves by etuniag . y L

-—18 these othes seurces of (sfermatied decavse we
%24 0s vay of tmswisg snsctly bov well they were
© Gene or vhe di€ tham, o vhes taay wers dens, vhar -
conditions vare, whether . . , semab, vaated te -
: the warst dition o7 the " .ol—-.—..

Whetsas vith the LaChssce dota ve did, va hed .
the mon Bimsell thece to tell we ..r-n s astes
asast.

(8. Gidbe Te., Yol XUX at 33,

Seme of the Messuceneats vere .--s by Nr. Lachance as paes arpe- -
Sures Saging Sraabdmns and ocher waiswsl sitestiess. These sersure-

ssats vers wet weed Lo the n.-nu—.-..u .— o‘—-a—aa expesuren. &. Gibdy

Pr., Vol. XOXUIT a¢ T0-30;°

‘Feetacte 13 oa next 1-.... -

i

© ¢ (Feetsets 13 ceatiawad oa sext page.)

- BIl-1) -

Ot. Gihbs, who was responsitle for this
work, spent a lot of time in plotting

1/ C. McDasald Te., Yol. X3K at 10-11. Seg glge Dr. Qibbs’ daseription

--u-n-.na:‘n-- ..--. —-nonnuc-.-n.-lu-n—-.n.a»,-rnd-..
Yel. XAIT at 29-N0. : .

Ourisg the, ..c..-. of his oxsmisatlien, Dr. MeDosald vse axtessivaly

thaa pecionsl sesples). Aftsr ewplafnisg bov the
each - such ;problen {ute account in the bast vay pessible, Dr. uno---
seted 1ABL the expesuse entimstes vers “aa hessst sad & ehilled actespt
te estisste prevailisg cosdit{ens.” NcDecald nq iy Wel. XISt a0 6. Ke
thus velusteurads

it you thisk -v. ostisate to tee high ot tee
' Llew, them ans weuld vaat te haov sa vhat basis yeu
thiak that, aué I could discoms (0.

ﬁ. ae 0. Victh pespect to sene of the ertticteas of the ¢5.2=- [ 31
a8 the recerd fadicate that the ..-.b.:. made by the Nchonsid :.u
vere “tes Bigh e tes lov.® .

Br. MDemald noonpi- . i -

§ can asvurs -... chst 3 ..uvn ..r-nr... «ve Saybody
1s thie resa s 50 consclevs ol the peitlems of
estimatas 00 we_sxe, but one-eof -the-{sterestlieg
things s that with tals suermavs predies of sotis
sate, asd verfation, that expesere-revgease lise
for lung ¢escer is one of tha meet precise eoti~
sates ou ewposure sespease ia u.-..- !.!-.ls ia
say fledd -o.-n . .

4. s 18,
e thus concindad: .
This &n o8¢ of tha fow -ul-.. e the veeld

kaev, ve bave o say sight, sce ve gelag to fust .’
sejact it of sxe ws geing te say it is the Lest
estin.ze that aniste ot Bhis time) s

e S .. L ,;.‘:.H..,...
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update, the study is based on a cohort of 11,379 persons
born betveen l¢91 snd 19219 and folloved through 1978 who
vere esployed for one month or more in the chrysotile sines
of Asbestos and Thetford, Quebec, or (for a small number of
persons) st en asbestos manufacturing plant in the same
araa. Of the total cohort {1J.939 men and 440 vomen,, Bols
than 90% have been traced. Almost all of those vorkers lost
te viev had short employment in the minas prior to 1918,
Thate have been 4,347 {4.46) men and 84 vomen) desths, &44.3%
#f{ the persons ﬂ-‘-noa.t\

Beyond revieving daath certificates to determine causas
ol death, Dr. McDonald »srnd his collesrques made special
sffexts, by seeking autopasy and othar madical recotds, to
deternire wvhether this data base included all deaths due to
either lung cancer or 'o-onvo:ol-.:\

For each parson im this study, considerable elfort has

gone into determining asbestos exposuce. A total of 3,703

/ B.C.A. Rahibit 18, Tab 18, NcDeasld (1940), seprs mete 10, ot
~14.

Durieg bie testipesy, Dr. NMcDenald seted that tha saerly teisl
trece rate for veckavs stace 1930 sod Lor verkass vith asre thaa (ive
yoars ompleymast vas ths Lrus tsst of the qualicy of his studier i8 thay
roapect. Neat of the desa-cespensa asslysas vare conducied ea such
verbers. €. HcDoasld Tr., Vel. XIII ot 37-30.

13/ €. NcDemald Te., Vol. XI1 ot 76-30, $4-96.

Altheugh the ilavestigstors 444 3st sebe thu s18e coacoscwd sffvrcs”
te & iss wheth ] 1 4 dasths vera aissed, Dr. IcOesald
tadicoted Do bel’sved 1t walibely tiat 5 sigsilicast sumbar of oucy
deaths woeuld have Dees missed by rellosce oo death coscificotes. [J. a3
95+96, Vol. XILE ot 68-T1.

S S A A

- 118-1) -

jobs have deen identified in detailed vork histories. and
for sach job, for esch applicable year, an average dust
concentration has been estimated in willions of particles
per cubic feat (appcf). Neasurements from mors than 4,000
aidget impinger dust counts in annual surveys at esch miie
between 1949 and 1966 conducted by Maurice Lacharce vese
used for thess calculations. AV Lachance and Dr. Gibde have

done sxtensive intervieving of long-service employees teo

apply theses data to each job and year, as vell as to sstimate,

1}/ As Dr. Gidbs teld the Comminsies:

{Vle ware very lucky 15 that gegecd, becruse Hauzfce
LaChance, vhe wass the esglaser for the Quebeac
aabestes alslog {rdustcy, had bean with thea sisce
asbout 1949, sod bad bees cespensible lor makiag ail
these msaswresents up to 186, Se ve bsd the
sppectuaity te verk vith tast esglseey o geiag

through bis dats snd dscerwisleg vhat bis
sotatiens {a Nis verkiag Beoks vere {a terms of
visther this vas 18 ususual sicuatien oc & wseal
sttestion, and se on.

Yery cacoly de you bave that eppestunily. te
be oble te cosplete 41¢3 Vaery you bave the perses
vhe sctually sade the sessucesents, that he veuld
be thote %2 tall ws, oh, thip wes essentially fer
contrel purpeder, ve vass leckiag €3 sea vhether
hage ves & Lok Nete,

4. Gidbe Ve, Vol XAIX 2v 2.8,
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13) To what -n-..n has consideration Been
given by the lavestigators to the

!89.-3 of death noun:_n-n: [

Moztality -2.:.- n—.‘nao:-:n taly on deacty certafi.

ests infermation te a.nonl:.- Cause of death. Such informa-
' tion genscally sust be used in order to have o data base
comparable -to -naou- vo!;.nnoa lonno:nn fates ..r—n-. are

al v.-oa ea ‘,b..p- noa:o-no _:no-_lbu:?,, Rxcors lan
exieot 1n such n-nonl—n.n»on- of cause of death, leading
—ﬁqo-n—d-aow-‘, !

to collect more -uon:- inforastion. Desths
HEN . from. ‘-vongn:vi sesothelions. in pars

Loc:n. 88y require
?unvon vo!..-. !—s thus’, nv. .-no..n to which ::..n: mo

S o Rave nonbcnnos ouch’ n-.;ot-,,con

n-o-rn ‘o0 any- n:-._ —..vonn

T -nvonnt.n te fes ovaluation; -

' c:r nve.. a.un—!..

-n -»!n. lx_ ¢—F nvo at..-nlon

-oc-—. vnoc-—.o.am n!..n. nvo no:n:—a.,

. _.,a..\

LR T N “Usgaeg

.. cage ..:b cr»nu«, the .urn,owvh:

1.

. Since 1966 e & earch teim at Megill ung
hesded by O, nuuvonn ,:neou.:.,.
oh D. ...oee-—.:. :

versity,
and_also -.522.5 Drs. >=.
zpna-non -.E-ro hd o.n-rnl ,ouvv..

has i
bean compiling data on -wconnw-.qoo.nc-inn of o..-c-a os.oo
“tile ainers -..&B:. y

u-.»- -u.Sn :- nunc..-a - unol,-n.
pu.»n@an»ca

no...onn. vu-n:»os ‘ot »nn::__.-— oxueoz Amﬁw

>

. % -

».a uonn@-nn- nn-
_.n-n.n-—..-a- a

. EEE AT Whai3 "4..?:

A-nn»vas Si

€ ‘median) el Vet x
.- these sspeces o- the .-5

mu RC.A. LML 167 Tob 4, HeDessla, s, ‘.
Chcyontile Ashestes His, asd Hills of Quabee,™

Ww-_.mw €17-08 (1921);° Tap 11, "NeDensld, .3, ¢,
00tile Ashastes Mise acd .== Veckees of
mm-n- 61-68 A1978); Tap 17, NcDenald J. €. oeé -. c.
talicy

—o o—ls:- Bisers asd Niile Lxpesed to np.d-.-:.... -u. ..-
1= “C1919)1. Tab, 10, BeDenald, _J, €. .vm*

rtality (o Cheyrotile Nlaisg, .....:

*34 (1900); Tab 31, N:Desaly, I, ¢
nd -mﬁ- n-:- a-:.:-.
858

Lhee r.ou-- ¢

-
Lag i

I I 1T
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would not be the matches. Rather, the sa’ches would he an
indication of smoking., the true association with the observed
diseass. Similarly, it is quite important to investigate
vhether biologic daca is consistent with the epidemiologic
sseociation.

A separate set of ganeral principles exists (or evalu-
sting the guality of an epideaiclogic study. These factars,
refexred to by a numbaer of vithesses during the haarings,
tncluder Y

1 Addatisasl (lscters wece spactiiically colated to the adequacy of
ostadies for gurpases ol detecuiafag quastitative dose-respenss telatren-
sbipe vill ba discested at the Veglasfag of Chspter 1Y, iafre.

Bot intluded sesag the fact
"Sealidy verhas”
ts demedatiots riohs ameny evpesed verhe

te usloduly (o bo s'gatficone to the
o discussad (s s Quaptar.

Toe walidalibosd thst tha Dealthy verber effect would bave o &

wsgs yoors
tel vitaseses, (acladiag Dr. Carbet

studi of haslthy v
dLiference s
tew yeore

of supleyuent, the b
eves. . . . [(TiNecs's ceala-
tively litile evidence of the heslthly) weckar
atlact ia selatica te cancer at oll, wvhich, vhes
Feu cea to think of (L, 43 aot serprisisg,. bacsuee,
alzer all, vhast csusas cascer is set semethiag
which 1> gelag teo iafluesce vhather you'¢e esployed
oc oot

€. BeDemald Tr.. Val. XIL 4c 118

(Foetnete 7 tostinued 2a sent page.!

cne means of seexing 33 avoid the many unlertainties :in
epidemiology studies is tTo stserve 1 cohor: Large enaugh

shat zandem variation s ual:dely to Se si3nificant. Ia

Jeneral., Sae larger 1 STUly, Ins 33ce INPIetensive its

zaverage 3¢ & sample °f exgSesd Tezacma. ant ine mOTe conlt-

dence hat can de placed 1in :t 5. Ia addition, the
targer & study, the jreater is the ak:i:iy 3 Teview the
dats to assess any poesibiliey of biss.

{2) To what extent have the investigators been
ie 33 tyace 3}l »e o

Closely tied 23 $:23 and acope, is the extent to which
health eZfects heve teen abie To be deterzined for all ef

the stydy 73371.1%5:30.  When serious Japs exigT 1N the extent

af such Jdetsrminazion, Some uncertainty may zeamain as Rvo
vhether those pagsocs for whom informetion dces exist are

tepresentazive of the vhole vovnp-n»g.p..

+7e0Ca0ts 7 Jentisued [rem previeus page.)
Aad lesftery Becry!

il ean follew
of tine, s3e SA's
aad $3%¢ healthy-verker effuct bod largely Atsop
by abaut fiftees vasen afcer the verkaz vas asp

tiwse §

C. Berry Tr., Vel. XI at é9  Ses plye 1. Werll Te., Vel. (X 4t €3

m. Listted sracing of ¢ibort sembers s wartality etudiss need asc,
Geaves, Do & secivus previes af tas iaveerigatees caesfully smalyse 20
sarzect focr iy iaabiridly 12 fetarmiae all health eutcomes. e Cuether

Aiscasszan 2 I3 LeT4e WETH FespeCt 14 LBe MeDoasld, Veill sad Demwnt . _ .

1tedien, faieg
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Reviev of e asbestos epildemiglogy studies thus dest
Procesds within a framawork of sccepted interpretive princi-
ples. Or. Davad L. Sackett of xn.xo-uun :un..sonu»nﬂ provided
the Commfssion with one such set of criteris. Among the
criseria particulasly impeezant for iaterpre A% the asbes-
838 epidemiology etudies are tNe 9..-..2—-.»..

3

The vo-—uh ;on- ».. .cv:.!—cnoa..n.i:- are nnlvpn sons

of the’ n:lvon.,on ov.ondoa.!ﬁnaﬂq, ‘4 ] wo:g .
‘Vban the auaber on observed jones fag N , ¢c-n vas
ancoun.u. .n- -nno,no. :vao ennonoan- are |
smaller, vaight )

»co,a. mo.” 5? -v,v.-n-nn ‘ass0s
’ .,“M.u_-n»oj.. : .

.W-!_v-:—anémn-os- hon .

can it be sald to be strongly suppersed. As Richard Lemen
told the nol»-cpo...\

{Tite real value of epideniology doas
- not lie in one individusl study. 1If you
i have one study that bas an avervhelsing.
excess, Bay be able to put a 1ot o
seliabilicy ipon .the ‘finding. .But .., the
- zeal <-—co. we ses 1n -spu‘»onoa. is
.E. ooau..-nonnn »a n_..x.»ua-. E ;

‘u- < o w - - .

When csnnﬁ dose’ »ano-i-n-on,: no:.nnbs. noau:_-nn -

.v—o Ep-vn »:no the' " strength of. -vvononu -.oo»-n»o-.u n!_
vo qut..n.vn s-n.gaq _.w-nr-n a uo-..n.-vogo

>

I

i , As it :,. no:.u.— axion o, ,.!ox—oﬂ that .n&.o‘_‘

[P
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vith exposures to 100% asbestos decame clear by the !3843's,
focus shifted to determining vhether al. Iiypes of asbestos
caused these same adverse health effects and whather such
eflects occurred among users of asbestos-containing procucts
cnly i3 a limited nuaber of the more recent studies his
considerable attantion been paid to detarmining systematicaily
and comprehensively a quanctitative dose-responss relaticnship,
Numercus difficulties exist in obtaining accuzate exposuze
irnfornation for historical coborts. Many etudies thus
pcovide no numerical imformation on ssbestos warker exgo-
sures. 1’ additional difficulzies esxist in translatirg
histarical zeasuremsnts to units cosparsble to today's
vorkplace measurements. Monetheless, it is from the ha-
:f ssudies vhete documented quantitative exposure info:
exists tha:t data sust b~ scught to deterwine wvhether ..
levels of axposure poee AR unacceptable riak. Y naviev ot
those studies i susmarized here in two steps. First, in

this chapter. we reviev sach of the significant epideaioiogy

I . .. Seltketf, 1. J., gt sl., “Asbestas Uxposure sad Feozlasia,”
a2 1944); Selinetf, L. J., “Ashestes Lxpesure,
Smeding, » s n-cvf-:.n 204 JAMA 106-12 (1963]); Mavewan, L. 0., et L1
J:..-:au 284 Yerdidiey Ameag the Vartisg Pepulatien of Asthephilite

s Ninets 1a Fialead,” 3t . A ustg. Med, 103-13 (197L;

e "Nertalicy of a Cehart sotila Asbertes,”

. Ned. TIT-30 (1977).

Y Only lLielt
{ree 2atesl
fee
Clfects o( the lnaslatses of Asbestoes
U,

- 111-3 ~

studies, ite major (indings, and its qualitstive value.

sSecond, in the following chapter, we will zeturn to these
studies from & more quantitative vievpoint to assees their
ueefulness for extrspolating does-cresponss zelationahipe te

the lov sxposure levels prevalent today.

As observations of actual human experience, rather than
controlled laborstory expeziments, epidesiology studies must
be i{nterpratsd with great caution. Ia the laberatery, many
conditions are controlled. Tor example, emposure te the
substance of interest can, im most cases, be the only vari-
able between treated and control populationa. Purther, the
extent of treatment can be carefully messured.

Controlled experimentation is oftan not available for
deternining disectly the effect eof toxic subatances on san.
Quidance is thus sought from epideatologqy studies wvhaze
health of exposed h

are compared to heslth

outcones in populations assumed not to be exposed. (n such
studies, howvever, information collection on beth the extent
of expesurs and heslth outcome poses many difficulties net
found ia ., Laborstory. AS 8 Tesulg, spidemioclogiste tradie
tionally stress the need for close sorutiny of methodolegy
and careful constderstion of numeccus interpratation fssues,
Most {mportantly, it is necessary to letermine vhetbar

consistancy of results occurs ameng varicus studies.
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CHAPTER (1L

- s—-

191 ASBESTOS EPIDEMIOLSGY.

Daspite extensive use of asbestos throughout the twen-
tieth century, ths major spidemioclogic findings of adverse
aedical effects did not become aspparent until the past
20 years. in largs part, nbb..non discovery of amedical
effecta {s due to the long periods that occur betveen

asbestos exposure and recognition of increased diveass.
Lung .zancer rates grsatsy than sxpected usually .na net
becowe apparent until ac lesst 10, and mors often 13 or
20 yeazs atfter fime exposure. v -<.= longer periods have
oftan been found to exist dat xp and develop

of mesothelioma, with incidence of disessa generally not
oo.ngwwpna uatil Fore than 10 yesrs a2zer initisl exposurs
and psaking only after 33 --u..u\.. ’
 Eptdeaiology .onun»-n vere Lirst conducted vith the sia
of determining whather asbustos vorkers wers mors liksly to
die at esrlier sges than the unexposed general ea!.-n_.on

and whechet any v-unnncw-n di d tor
.mortality. After the relacfonships batwsen asbestos -x-.c...n.
and asbestesis and lung cancer among I-._..n-nn..u?a ..Onrnnc.

‘ .n-.:!-.- .. ..u-o-...?-l s.--no. .r-t n.--o
maﬂ -.M%-.?-i Ohssrvaties,” ! mmo . o $1-49, ac du.:
({21

Solthatt. 1. 4. *Sactolity Supasicace of lasule-
. Biutty % o AR

the Uaited States 3a

Consda, 1983-1976,%-110 Aag. ¥.¥,
acsd. Sey. 93-116, ot 107 (1979). )
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in the 4nimal experiments olten vae Juite different than
that usually found in commercisl condit:ions.

Severel possible explanations 2or the varying animal,
§n Yitio and busan dats have been suggssted: (1) differences
bevseen rit and human reactions %0 asdastcs; (2) & fequire-
aec: ZoT astestas O ta 12 4 species I3r a larje fraction of
the aniaal’s l:iferiae to nduce Tumots, whiia would occur

for cnrysotile in rats but would be .ess likely {n humans,

as chrysotile ie less chesmicaily stakie than amphitoles and
moge likely co dissolve in lung {luids: {3) higher dust
exposuras to cracidolite §a the human populations studied ia
part due to the grester ability of crocidolize to produce
dust clouds: or (i) differencss :a fiber size and shape
betveen husan-sicountersd fibers and thase tssted in the
laboratary.

1o light of the apparently conflicting evidence on the
relative tiologicel effacts of asbastcs (iter types, Dr. Davis
has cancluded: 42/

frzom the paint of viev of protection
of the workforce, reliable epidemiological
evijence must Cake priority over that
cbtained from aniasl esperiments. There
18 very strong evidence that exposurs to
eroesidolite in the past has bad & fac
gseatar potantial to cause sssothelioma
then has exposute o chrysotile or
amosite and crccidolite atould de used
by :“..:u& vith consideradle cautionm if
ag all.

$0: R.2.4. Rastpac AT, Taw 1D, Davie (1980), gupys sete 35, st A9,

= {1=29 -

In sum, the animal and §n vitrg evidence does not iapli-
cate the anphiboles as being 3ore pathogenic than chrysetile.
Nonetheless, as will be discussed in Chapter IXl, apparently
vorge health experiences, especially with raspact to mese-
thelioms, for persons exposed te amphiboles, have led some
%0 advocate their more stringent control.
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in descending srdar by czacidolite and amosite.3l’ chrysocile

vas also found wore fibregenic and sora carcinogenic in a
rat jahalation study by Davis vhers special efforts vere
2aje to charactarize and Bold consrant the !.lu.n.on Libaxs
in the dust cloud.}V/

Mesothelicsas have deen reported by Wagner from intza-
pleural injections of amosits, chrysotile and csocidolite,
vith the F—o».-n. tumor results for chrysotile, follaved by
¢rocidolite and then ulo-..«.a.nb\ Wagner ance sqain fourd
greater prevelence of mesotheliomas with cheysotile as
coapared to nnnn»oa,»n. An cats {n a ,—.n-n injection study
st five -different .uo-o,- for each n»&.m.n.\vn.um\ A thigd

Vagner raport of an anisal injection scudy using VUICcC refex-

ence samples of ssbeastos fiter types, hovever. found ircress-
1nq mesothelioms occurzences acet Trequenzly far eracidolice,
and then amosite, with least nn-,ara..ﬂ occusrences for chryeo-

n:..—h\ Stanton and Wrench found no ei;nificant differezces

te," 29 Re. I af 132-69 (1974),

/ :.-:.‘.-.Mn.,. e®.s .o “The Eltects ot lsbelation of Agbestos 10 -

§3/ Bavis, 3. %. 6., gt §1., “Mass sad Nusher of Tidres is the Pathages-
0818 of Asbestes-Relsted Uluag Disesse fa Rats,” I7 Pr. J. Cagee:
473-08 (1978). -

m»\ Vogser, J. C., sad 0. Serry, “Wesethaliomss {a Rats Falleving Inocu--
L] .

ties vith Asdestes,” 2D Jg. J. Capeag 367-0) (1949).

n*\ Vognee, J. €., n% -.f.. “Massthelioms i Rats Tollowisg the lates~ '
ploussl faeculotion of Asbasnse,” 1 Shapire, 4., teevaecanjogys 214-19

(i1970). .
4 Sagrer, o, ., 88 8., “Yesetteliema Is Rats after Iseculaties with
Sestas sud Otder Materials,” 28 3. of Cinceg 173-83 (1973).

- I1-217 -

betunar e Tuiree fibex types ia theic animal :niecti:n
[

experiments. =t

in ¥3S70 studies of the affects of different asbesics
£ikera o2 cells 13 culture have also suggested that cnrjes-
<ila 13 :lze cytotomic and haemolytic than .l!..:!,._... =
alBCET 81l systems exanined. ¥/

AZIar reviswing these animal data, the Simgson Rep:c:
zencluded, 12/

The conclusiocs from anissl work
ars that all of the four main types of
asbestos fibre have the cepacity te
Savees pulsonary fibroeis, lung cancer
and mesothelicma when inhaled, if the
physical contiguration of the fibres i{a
the dust cloud are appropziasta. Thezs
are no consisteat diffsrances” in the
incidence in relstion to fibre type iz
tnhalation experiments, but it ie clear
that under certain conditions chrysotile
aay produce st least as many tumours ss

. the aaphiboles. R

The Sritish reviewers csution, hovever, that n.v-n doses i=
these animsl experiments were in the hundreds or thousazds

of fiteszssce, much higher than in current human zonditi:as,

" thus peraps limiting aay ability to extzapolate to husase.

Further, they note that the finely dispersed chrisotile :sed
1/ Stastes X, F., aud C. :--n-.‘..u.as—- of Jesothat:ses Ind.z1i2e
th Ashestco sad Tibeous Glaos,” &8 ). NC] 797128 (1972).

i Jes 8.C.A. Laibic &7, Tob 13, Oavie, 5. 3. 4. “Rvide:
tlone 18 the Pactegralc Elfacti of the Diflerent Fosns o
used Aab e,” lastitute of Occupationsl Medicise, ot 1)-.7

toe Tisia-

¢ B.C.A. Rabibic 28, Teb 3, Siapsen Repect (1979), guies wete I,
ol 1] st 3. .
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Mding additional suppert to Or. Dunnigan‘'s hypothesis
that altarstions in chrysotils fiber chemistry may ba rela-
tively fsportant are the data previously published by the
Selikoff Mount Sinsi group that indicate Dall-milled asbestos
is chemically differeat from commarcially milled astaestss.
perbaps accounting for the different toxicslogic cesu.:s
vith such fibere.tV

In sun, as Oc. Dunnigan esphasised during bis Commis-~
slon testirony, chesical cbanges to ssbestos fibers may
alter their pathogenic significance. Such chemicsal changes
#ccur Ln some esbestos processing apersticns and thus may be
raflected in significantly reduced health sonsaquences for
pecsons exposed to the processed, s ofposed to native,
€ibers. Ocher chemical changes could possibly he sade to
Tavw {iber during its processing i{n order to rendes it laess
pathogenic ia use.

E.  [ibes Trmes.

Daspite concerted investigaticns, a clear picture has
not emerged as to vhether adverss health effects of asbestas
vary among fiber types. Although generally votse healen
evidence for the amphiboles as compared to chrysotile emerges
somevhat consistently Yrem the busan epldemiologic evideace,

49/ R.C.A. Cahabit 40, T 1!, Lsager, A. X, um—»h.. “Vaesatlon of
copertien of Cheyeet As 9 Jue:eeved ta Nlllag.” & ). Jemicol &

favigen. Neslsh 1724129, a2 130 059730

- 1329 -

"espacially for mesothelioma,22/ the sanimal and i3 ¥i3se

evidence fails to demonstrate the sane differancas in riai
potential.

The effects of asbtestos have besn tasted (a1 animals
through both izhalation and injection eaperiments. -
animal fntalation studiew, asbestosis. lung cancer and
mesothelicmas have bean praduced in cats vih esch of ne
three principle asbestos Ciber types.

Reevas bas treated five diffstent species with the
tires fiker types. and produced pulmonary fidrosis :o ..
-v-n:-.ﬂ.\ Ne reported that amosite and crocidolite qualie
tatively produced more fibrosis than chryzotile, but ncted
that the 3:silar masses cf respiradle fiders contained
widely diffecing nuabers of optically visible fibers, with
e nuwber of chrysoctile fiters considerably lower thaa
amosi1te and ctocjidolive.

A lacge rat imhalation study by Wagnecr, using VICS
samples of the hree [iber types at a target Rean concertza-
ion of 12 zq/m? doses for vazrylag time periods, faund sta-
tistically mignificant d:ifferences in fibrosfs amany the
fiber types. vith chrysetile deing most fibrxogenic, foll:ved

197 The Bussn evidesca {5 dlucasved st (s Chapter JII Delev 1a 130
sostext ol the ovecsll eptdeniology.

/ Reaves, A. L., gl.. “tedalstien Cactisegenesis from Vicreun
arms of Aabestos,” § fuv. Bes. 170-203 (0475},
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autonobiles brake linings wvhose chrysotile content had been
tsansfornsd through use. When both materials wers injected
into the pleursl cavities of aice, the former produced
Cibrosis, while the lattar did wot. As Pr. Davis has
wnitten 1V

) The Cinding that automobile brake
' 1inang dust Ras & very low fibroqgeaicity
13 encoutaging. (EX)lectron micrascope
studies of lesions produced in reaponse
to: brake lining -dust have shown that
this duet contains extTemely little
recognizable chrysotile and what there
Lo 18 westly enbedded In the plastic -
bonding saterial. Ne¢ computation of
urban ataospheric pollution by chrysatile
from this source can therefore De made

by calculating beake dsus vear.

Br. Walll has slas ceted that the 1979 IARC Lyoa Cone-
forence pecticipants vere similerly concerned that a dies-
n;.nﬁos be bm-!. betwasa puts -a.e nm-n.‘.— :.v.:.n.w.\

i _ Asbeatos expoeurs {n the asbestos-
cement industry was considered. by some
at the confersnce to diller from ether
types of asbestos exposure, dus pechaps
in pert to altsred surface properties.
or poesidly because ssbeatos tibers may

7. Davin, 3. 8. 0., eod 5. V. Coslsa, "Lspariacacsl Studies o Lhe -~ -
texis of Rested Chrysecile Atbastes taéd Autenwbile Breke Lissag Duse
tajected iste the Bedy Cavities of Nies,” V9 aglaeatsl end Nelgculs

ogy 339-33, ot 151-32 (1973)4 B.m 2ise, L. Le aat, e t
oflsante of Tharnsl Tcostasst on the Loltinegenic Propertion @ cyse-

tile Fidate,” papec presented at the IXeh fae’} Cesg. o Occupational
Sealsd (Calee, Tgype, Sept. 13 = Oet. 1, ION). .

- ..:. mu 2e B.C.A. Lxhibit 1, Tab 12, Veitl, K., “Asdestes ~- A Susaieg
mm.:. " ]

© scterustienal Cosferance sa Asbestan 474311, at LU Tersne 1980). —

be costed with smsall calcium-containing
qarticles. [t was suggested that results
of studies of ‘pure! asdestds exposuts
should not automstically be applled to
axposurea in ssbestos-cement sanu fac~
ture.

br. Dunnigan further motsd that his recent exparimencal
vork had confirmed that chelating agen:s that alter fiber
chemistsy cab iahibit toxic hassolytic effects of chrysotile.

' dbile our data do not rule out tha
mo-pv:—n- of the so-called "fibre-effect",
t appesrs that the surface chemacal
charactecristica of chrysotile may be
just as imporvant to account focr' tha
toxic effects gepocted here. . . . (¥|e
. wish to propose the hypothesis chat
‘hydroxyl groups are more 1iksly 20 de
. gegponsible for the cellular dinage.
A1} our sodifications of the chrysotile
esavple vare aimed at either deplexing
the surface hydronyl jons by hedt tIsat-
ment, or at chemically graltiag other
chanical groups onto the magnasium, but
presunably, none of these LIeet=ents. led
to the leaching of ¥gq. o . :

w

7 8.C.5. Eahidit 49, Teb 9, Duasigan, J.. 9§ gf., “Crtetenie snd i
amelytic Sffocs of Native and Cheairally Yadified Cb 1etile.” fouteh . .

“De. Sicholsss aoted -.o-.-.- affects duriag 415 testimeny! .

-{Miben you lesk ot seme gxperimeats Whete Yoo
seriounly oltas Ahe surfoce structure 4f the sstes
taale. Mlelegical sffsces cao bu changed. s pustis
awlss howslyuis expadisents da appesr 4 dapesd
wpon the susfoce Latageety of o $ibe e, seee
of the expegiventsl werk vhese severs physical

. sltegetias ot fibers and reduced tensdity »f omalles
(ibere thet would be panducad by swch vigaceus
setion might be explataed sa torms of sltecatien of
susSaca propersties. 18] The graster esse vith vhich
the fibaxn €8 e Jissalved sad sitecsd 8y Sody
tluids or ethervise.

¥, Bichelsoa Te., Val. AT st 82,
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In sum, understanding of the wechenisas bty vhich astes-
tos leads to asbestosis, lung cancer and mesothel:oma :8
limited. Nowever, the data do help explain vhy long, trin
C(ibers are most likely to be associated vith disesse and the

1mportant Tole of smoking in asbestos-related lung cancerss.

Alchough various investigators have cenaidered the
possibility that the differing chemistry among the vagious
asbestos (ibers may ba significant in explalning their dio-
logical significance, wmost such efforts have not been suc-
n--:—.B\ However, Dr. Jacque Dunaigan of the Sherbraoks
Research Centar pr ted data ning cheaical changes

in asbestes fidars that may de sxtTemely imporctant ia future
enamination of asbestos risks.

Dr. Dunnigan stressed pacticularly the eviderce sug-
gesting that asbestos (ibers tscoms chemically alteres
during processing snd that thosse slterstions may 1lesd the

fibars to be eof lesser no,:ne-oa—n signi ficance than the

native fibars to wvhich most studiad vorkers havs besn exgosed.

Svo examples he citsd vere the sncapsulation of chrysotile
fibers 1in resin as occurs in certalm asbestos -nv:n-n»o:-.m.w

w—\ ﬂ. E..o.e—--:.. <.—.ﬁ_n:u-uo.:.-2-.-.-:(.:
espleriag trace satale aad ergsuic compouads found 12 sadetiss.

43/ B.C.A. Babibiz &8, Tab 3, Paulsing. S. Y., 93 3].. “Cetectzaa of
wrysetile Asbestes (e Arrhaeme Cust from Tharmeseciizg Besta Je.atizg.’

3 Lo dess, § Enpd, 882-90 (19°9).

- 11-2) -

and the calecium coating that chesically changes chrysotile
fibers durinog asbestos-cesent onoscnnno?»h\

Dr. ODunnigan noted the isportance of such findings of
altared chemically fibers in light of the animal inhalation
studies that have shewn remarkably diffsrent rasults for
pure chrysotile and asbastos-cament sc-n-.ﬁ\ Although the
explanation for the abviously lesser pathogsnicity of the
asbestos-cement particles is not proven, the lesser adsorption
capabilities of the coated tidbers wers noted by Dr. Dunmniqgan
as one possible explanation. By being less able to adsord
other chemicals, the coated fibers asy not adsocd other
cazcinogens and thus may be conaiderably less 1ikely to lead
o cancer.i¥

A significant differentisl fn pathagenicity has slso

bean demoastrated between pure chrysetile and dust from

8/ 0.C.A. Exhibie 40, Tab 4, Bervptters, 4., gf gh.+ “Chavsecenin
sad Preperction of Asbestos-Cenest Dust,” fourth laternational Coafarence

on Asbestes (Tesine 1980).

o4/ B.C.A. Exhibit 40, Tab §, Vehasr, 4. 0., mw -w.. “Asbastes Cesent
Kost lebslatisa by Raasters,” 17 favicen, ey, JE7-09, ot J06-38 (1970).
Yehaar rapertat

IT]se fibretia zespense vas only slight at the
selocted AC [asbeston-craest dust) se) concostia-
tioss of § sad 10 yg/liter vhese 88 o8 toacIotEn”
tieas of 0.1 sed § pg/litar, sevpectively, corcespend
te | and 10 times the TRK oC the German Ressssch
Asseciatlien. ... U7 compacises, o 1003 facldesce
of sevage ssbastesis aad s Migh lsctdence fa sdessass
vas ebserved is hamsturs that vere expesed Lo pure
chrysetile (Vabase g5 9l., 3974 asd 1973).

43/ 1. Duastgsra Te., Vel. DOVLLD ot 44-50.
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1n his Commission testimony through use of the [follewixn
graph, neither mass of -.-vaano. sor the nuaber of fitecs
iongur than § pm correlatsd with cumor n.-:—n-.ah\ The
cumber of C(ibers longer than 20uw in edch tast group, how-
ever, correlated quite clesely with tumor production, {ndi-
cating that 4§t was only such loag fibers that vere asso-~
clated vith lung cancer. '

200w )
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-ﬁ..o"q=§’l’ g 1
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~ 1il9 -

Consxderable suppors thus exerges (rom both aniza.
studies and theoretical sxuzlanations of disaase mechan:sas
that it is only the longer asbestos (ibars n.w..a are signsli-
cant to disease causation.

The importance ¢f igedifij 33 Lung 2anceT m4chanisms was
8lso detailed by Dz. Xotin, While ncting Shat it 14 posstble
for lung cancar to occur-wath hign ,;u...,- at .-now.«an 3]
non-ssokers, um. ¥otin explsired why such diseass acsurs
very —..nnoac-nnuu.‘ even amety heawsily -.nvo-wo vorkezs 3¢ u..-..
pase Y ’ -

1 chink ‘va have to eckaovledge that
Studies and experinental aodele. it cope.

- able of inducing s neopiasa on its own,
§t ia a cazcinogen. B . )

‘have & -situation where the dose

of the lung fs -
qne that, sn the absence ol cigazette
smoking, has dcne this ‘excaedingly’
{I)¢ you are golng to

At Asdestos is responsibla for

Mow, 1n the .ung _..n_.—:n-m nﬂou
at .

' . . ' suggest
. - . a bronchogenic cascincas, (it] has ta
have the scarrirg, the asbestasis,. _ . .- -

l.. . ... . = 1. beforshand,”vhich provides the suitadie

setting for the action if the carcino-. -
gen. ... ({¥)ou would have to ssy chat N
the rare cancer e¢f the lung in a rere .
swoking asdestos vorker could irdesd te

. . telsted to tha asbastos, but at least %o

¢ © - satisfy, 1 think scceptable exiseris of
B-aae-m-. ‘ese you would have to requife
the pr aQ ] {s &8 the anza-
cedant. i

A S
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Masathelions is probadly best regarded
as 8 solid-state cancer due to translo-
on of fibers by essentially unknown
mechanisms to the subpleural areas of
the lung, tha parietal pleura, snd to
the pecitoneal cavity.

Evidence that long thin fibers are also most significant
in cousing mesothelicma also comes frem mole gereral worxk in
e0lid state carcinoganizity. Ae Dr. Kotin oxv:p:on.mh.

{Liet me use the axampls of ancther
solid state material, some tin oxr gold
or silver ... in a series of different
disensions from rock candy siza to
granular sugar size £o povwder sugar size
to triple X povdersd sugar size, and
kept ovarything constaat in terms of the
amount you put into tha animal, wharze
you put it inte the animal -~ the same
species, as you got to smallex and
sealler disensions, you would obliterats
cazcinogenicity.

So that a gram or an ounce or & ton
of Mn:..:p-n gold or granular lead will
coduce cancecs under the skin or the
cain, vhetean the game ounce or pound
ot ton in super powder sugar equivalent
will produce no tumors.

The association vith long fibers also sesems to hold for
lung cancer. A demonstration eof the great 1ikelihood that
it is only long fibers that should be associated with lung
cancer comes (rom the rat inhalation studies. In his 1974
study st the Sritish pneusoconiosis unit, Dr. Davis adminis-
tered all three fiber types to the anisals after carsflully

characterizing fibex sEu-oan.uh\ As Dt. Crump demcnstrated

1V P Ketia Tr., Yel. XXIA st §7-38.

P“\ B.C.A Rakidic 67, Tab 19, Davie, . 4. 6., al-. "Maen-sad Tusher
o Fidern 1o the Pothogenoain of Asbgutas-Relaced Cuag Disesse 1o Rats,”

3 e 1. Cagesy $73-08 (1970).
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¢. 8¢ _Necha

Clear picturss of the mechanisas by vhich asbestos
fibers cause or contritute to Jung cancer and mesothelicma
have Dot easrged froa the animal and tissue studies. A
auaber of consistant theories, bovever, do sppear to explala
the assoctation vith fibroeis.

The assoclation seems Dest explained by the sctivity of
-o...a., fibers. As exprassad by Or. :o—.a-:m.o.\

There ia an asccumulating body of
svidance vhich shove that the fibregenic
activity of asbestos is essociated vith
a long rather than gbort fiber (Vorvald

1951; Bilecher, 1972; vright and
m.w-n eg, 1977). This could ba due. -
either to the leskage of tissue disaging
eniywes from alveoclar macrophages involved .
in the jncomplete phagocytosis of loag
fibezs, Or te damage to the slvsclar
. apithelial cells. - -

- Or. Kotin has oxplained Bov the genesis of fibroeis ie
1inety to stes” frca the lnabllity ef the macrophages to
enclose long fibars nog,—«.um\. o .

e e pee A e Dex

Y ».C.a. bkt 11, Veequn A, "Fiver Dimensions: Thele Bigatlse >
" caste ia the Depovition 484 Clestence of Isbaled Fibrows Duses™ ot §.

s°: 8.C.aA, -b.-r: 0, Teb ... Kstta’ .P., “Tabaleats and n»--o-n--u-.:.

X —ﬂa:.-::u- 32 the Cives lascitste of :.f:.-ﬂf at & (1979).
’ As Or. Ketis axpleined r-u—r- LT -m-.boon.
1Als incesplotaly phagscyxized, or svalleved, coll,
© will allew jeskage (rew tha cell of these enxymes ...
they adselve protelas, are victuslly Lacapabie of
© dietiagulshing batvern best protein or slies preceta.

?. Sonin Te., Vol. XXIA ot 28-29.

3

(wle’ve now got what t think fs quitas
good evidencs that the very, very finest
ones axe- the sost dangerous ... . (¥le
certainly agres that long, very thia
tibers are the wmost dungerous ones.

As 818 or. KotimidV

. Clearly, the wark of Wagnet, of
Merle Stancon and his aseociates, of
Pott and his assvociate Priedrichs in
Gerzany, William Saith at ﬁ—n-upnr-
Oickinson Univexsity, and John Davies at
Sd4tnburgh, have & copsistency in terms
of data rslstive to langth and dlameter
a8 detarminanta of potency ... . [I]t's
avfully difficult to guots Dr. Btaston,
but I think Merle ... snd sast scien~

. tists whe have talked to him would
agrse ... that he. tendad to lend very
. 1ittle credencs to the sporadic tumor
that bea sav in animals that had ‘act
short fibezs. but shorter than his eight
sicron fiders in leagth, and his one
niczon or one and a balf sicron in
diameter.

Thus, .nopn—:&mqueu..no..n»w. one can. «ow.‘-..-nc-n?-un
estimate thet *a fider whorter than five sicsomstecs in
lesgth and thicker then tvo and a balf nicroneters: proved o
be nonpsthogente. -1V L

estot fibets lesd to .vorlnsa,c. .

The mschanisa by which asb
loms 1s much leas well .Eh)un‘nnors‘ﬂs the fibrpsis sachs-
alen. Nut, s Dr. Rotia ‘r-.,arv—-.s-s. the -o.,n,v-i-.. 0
likely to be oao of mop».- state n-nne..nn.mo:.-.uh\ .

1 H

29/ P Ketta Te., Yol. KXIA st S1.
W M. s, R
I/ N.CA LaniMIY W, Tad B, Retis (1979), gapgy aste 27, ot ).
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- 1ifelly -

lived ¢»nw5 20 ailes ¢f a cheysciile
aine in n:.no:—:., the places ot
residence of vomen vege examined Zor ke
period 20 thraugh 40 7ears before Jeach.
Of %6 case~control peiry in ns-s-. N
19 subjects and 21 controls had l:ved
only in rural areas; of $U case-controi
peirs ia the U 2.A.., § subjacts nd
10 controls had dore so. [n Casada,
47 sudjects and &8 controls, acd in the
U.S.A., 18 esubjects and 13 contIals, Red
—»qo.—ﬂ»: urban areas only.

Reth n.ﬁ. -:.nncrb~ Tepacts and the nchoneld case-coatrol
study cemanstrate that’ fam:ly sesbers who Nave close (moraally
laundry toom) :-‘aa‘—-n»rs wizh baavily axposed vorkscs acre
at increased cisis due. to iz -vv.n..._a-c Reavy exposures.
-=n no -c.no__.n. :K—n.no. thae nn..: n.-..h:n ouvo-au pexsons .
are at -nn:_-.m :-r. ) .

_Tha :non-n:ho —:n—:rn.- ,non.n!.n.. ne‘vau-oa- <n9
allegedly .-!.- oav-.tiu vhio heve had l-anv-:alvo. but
the ':S_._.Lnob ru-.- .lr.:- n.-.:- vas- n:. to -:nv axzosuzes
is -:I.. As the -E-o: -vo-n aonltE\ -

.:vo ..!e:no:- dtetribution on -u-no-
s.. makes it likely that. s progoction at
the cited sssoclistions betwsen thess

. tusours -and thig.(ibte mey be coinciden- .- s
- a.- and not” n-..- ES -:.nn. . .o .

. .1—. ‘tor

Vere such ‘.-‘n-o o!-»- . 3l exp r,,
l.-on:.:ol»-. o..na a --on:n:z .3..: v-<o w-oa ou«.nnan
no w-ec been -aatv in 9. ._._noon.: n-..nno..nno— -nnnu nnn

s-n? :!!p aa. —-v a. n..l-o- -l-o-u- -..:., E--.ﬂ-.
ol. II ot suo—u. . N a -

T ._:z.. : “Chogy W-241, ac 146 (1929

Ursan 9r MMNLTG Tes Jvellers. It Jas ncI. A3 Mr. Pet:

.nc:-nuu-AuE.

70 essume on the basis of anecdotes
that people who drilled & hole in an
asbeatos rool when they wega tuenty, vho
get assotheliomas fifty years later due
to that o asuse. 3 9:5 it's cempletely
unceasonable. ! Thiak 13's very unlizely
thae the effect of bBrief ezpasurs is
aore than prapartional, and the'sajscity
al cases seem to be ocsurring in pecple
‘who have had ?:—n .5-«52.- sxposuse.

tn sum, the onooo-vn..-oa claim that sesdthel: 2an
_ ocsur after but . n-n.- -u!.-..: should be recognized 43 o
sie oc:gn- 3leacly

u?—.-nu. The o<.n<~5~lpn¢ -nn

e-!.a-nn-n- the aenl-— sc.ocnonqe..- nn-on—oanunv n;ntana

astestos and wesothelioms and the- conad quent anoon ===w&.-u
. hood that nirimal exposurés will léad to disesse. As
"Dr. tecklake has concluded:dRY - ‘ S

‘rh . Pate Tel, Yol VA a .:.._..

g-v: 29, .Tab 8, ra-:f. 3., ;
» Tactor. is_the. Bistag-Nate -of- n.-a-.. 1o the foduatriairae

-.ﬂul

- u- .3:-. 9 that noc
sesethslions vith 4 shest expe
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Q. So that thare wc. ld be the dust as
vell Zrcm the (foundation, the very
foundac:on on which the house was locarad?

A. Ch, yes. The general snvironmental
expaosuce vas Qquite high even auch mo.w
cacently than thac.

3. So that wvith crespect to those
people mantianed in table five her zhs
axposure that they would have had [
gesult of the contact with the workezs
could Nos nov guess at the numbar of
fibarst ...

A {¢]rat I coulld say iz thaz corcen-
sratisns of fiber {n the hcmes of astestos
voskers can ba very bigh, because all
the 14!t astezriale sccumulate fibezs and
then as you shake them or whatever, 1t
just puts out a dust vhich could be
ma—no high. 1 mean it could be ten
fivers, i3 could be really quits high.

The evidenca thatr dcmestic axposures say :-<.. bean
exzgenely Sigh 8 Zurider sugporzed a3y he licCcmalls' caze-
control study, where they found evidencs “that axposuse {(n
the home 0! children and sives to duat {com the clothing of
asteaton voriers vas related to mesothelioma but co associ-
ation with e:ther lesser degrees of occupational exposure or
livang hea: aspestcs mines and l::...mkw\

The eory that mesothelioms can bae caused by shart
cagual sxposures 31s further sepudiated by tha consistent

f2ird1a3s zhat razes have not been 1aCressing amocy vomes

2137 N 0.4, Lanidie 180 Tab 0, McDeaald (1971), snpgp a20te 183, at Dé0.

despite videspread use of asbastus ovar the past 30 Yeers.
As Dr. McDonald noted,iid/

(Tlbe contribution of occupatianal
sxposure is the main factcr effecting

the incre and the
absence in fessles lap! that the
non-occupationsl exposur probably

net having any changing effect.

Thets may have baen soms lcy level
{assothaliomas] bufore, but the ccnstancy
of thie suggests that non-occupational
exposure s net having any iapogtant
effect -~ 1n North Americs.

The Nchonald case-control study further repudiatee
theories sbout environmentally caused sesotheliomaidd/

Excluding those with occupational
or domsstic osure, no eubject. but
2 controls, had lived vithin 10 miles of
8 Canadisn chrysotile sine. In tha
U.S.A., 1 subject and 2 contrls had

23]/ NcDemald Tr., Vel. XICT ot J6,

4/ MeDesald, A. B. sed I, C, NcDoasld, "Yalignoat Nesetusliess (a -
erth Amecica,” 4§ Caggerp 1430-34, at 1434 (1989).

a tha luags af tws of Lhase wey

bore te the geeersl environmenc 3¢ the dockysrds. They wscs that
these (ive wasethaliomss thus reftecs "2 Jegree of risk prepectionst t2
expesuce.’  The uibors furtder aete ast tde uhe vesecheliems Jasth
totally wagelated to eagas vas Likaty to bave Bess a2 speatancevs
tumeg, 03 veuld Dsve beea expected smosg the 13,000 men from whes this
sains was collectad, sad thus ¢oailnde:

{%)e evilence has been Feund ta sugyest 1ay laceosee
ia the c1ek of massthelioma sn taw MeT;00ed4 popue
Latien of Plymouty Iutside the Jecayest,

4. st 21,
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07 3. Lane Teo, Tel Xt 0 95,

8.¢.4.
e,

- lil-lly .

0GE feais and aa «ile Jcushed hia ant-....ubh.

lake told e Commission:39%/

As Cr. Becx-

Dr. Mewhcuse, a Solleague of aine
in London. sessured fider counts in
£eiation Co shaking dust out of vork-

clathes and found them to be excrenely
h:gh.

38, Javie also Jescrided these simulation

-
expoouraes; 288/

s ol pas:

{ anov soma experimente havé been done
3N this and it bas b shown that

*xpoeing overalls to stes clouds of
the sort that aight b occurred a few
yoars ago, for some days, and then

Srushing them (n open and closed rooes,
1 thiak the figure as. Feople have got
clouda of over two hundred Zibecs par

In & lazer article, Or. 2.58:.., tepacted on 3 Fericinen.
¢ Ok

aqsothe.ioma v-S-:nA:-S teported havirg v...\.n._....«.r han
of asteuzes :n a2 Ifset

LI ]
367 waste 3rzund a3 &-emall boy 4 yeaza

309/ Sevheuse 104 Theapaea (1943). puprs aeta 209, ot 246,

“The ui-.- Repore JA- .r:: uvn..-l..:.pu..

[ (¥}
8 worhar (e.5. lack of chamging ‘aciiyi-
aad of vacuum clessiag aad waemiag:
30 3eme) sad subetaatiat ©
Rousehold sfe over loag pe

BEAINLE 30: Tob 8, Sispren Repere 1023V . mpey e tia, v L. o)

01 4. Secilake fe., Yol XX ag 3J. -

wr

. . i
—————————— .

tisn d»
Sssuae izcoriectly sa absence of direce occ

Moevell (1077), quppy ete 200, ic . .
40/ ¥tinas sud Pelan (19180, gupry
il €. YDemais e, Vol XNT ar g1o93, - L

- 12i-114 -

earizes, 389 i1 snother series of Teported femsle “Lousshold

contact® aesothelioms patients, al? ten had hu  _ads or

..un..unu,:.« hand-laundered® clochiag. 818/

eocribed the very dusty conditions that
aight sccoune mon,. the three

fathesa foc whem they

3¢, McDonald 4

pational

] licmsse
ident:fied :n Juebec aiming azeas 20/

- B (Tlhe condazions tn the alnes vers
such that the vorkers caza hone with
tie:r clothes actually full of fibere? -
A.  Zh, yes. )

3. That wvould Bapper every day?

A.  Oh, yes. = N

Q. ; tace, ‘tonon.n soke ola the hemes
even duilt on asbeatas tailings?

n.-—--r.o-:.n-.-‘npc Compunity,~
17-132, at 101 (1973, .

12 sddition, Witvell gotes t3st the Fionn
83y have dees listted, thus lead

At 1 sigmiy peo
-~ - -shigped-iate Le

384 that damaged
ecally (o sack-cepatr factortes,
10 Losden, T Potiests, or
ie celatives, vhe very questionsd by -
Thowpeen, vere asked sbeut enploymint
o factorias, set maches facearts
80 asmy of the, e2000 desceibed
,mesetheliens say, :a (act, hav

.

- -
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43bestIn exposure aay lead ta assotk

Repore, for example, :on-.mlcu.

3
ru'..E . The S.ngpion

There 18 atrong eviderce Izem 4
nusber o sources that :rhalation c?
C€rocidolice can cause aesothel:is,
that although the risk inctre
locreasing dase 1t s
othelioma to ococur a 1
brief exposurs a2 thie saagnitu.s

¥hile zhe majority of -
sagethelicma actributasle
onal asnd indirec
Sute ta amph:toles, some ca
feported vhers the exposure has
48 4 tesult of dowestic contac: or
Aelghbourhood exposuce.

Consideradbie evideace ex:sts, heveves, thas

Zeparzad sesotheliomas at:ributed to “donest:e

“"neighbor soed” vaox—tnnm 23 asbestos folli:wed Ju:ze

exposus

¢« A8 Jr. Achessr serad to =Ng ieziatte:

fuech ca together wvith =n
13 persons wno have only werked
fov months saxing yas sssks, have
considersble public anxiety. o
E».nw 8y be grealar than 18 reces-
bary, becsuse 1¢ may wvell be that the
doses have been gquite subscantial.

————e

Es
A

-.n.».s.'.nuuqsvn ?i:-o-.-.
€38 Neeplastic Bisa,” - N1

Epesuze ta Ashas
Yesethelions (o Females,* The [iacey 1063-4) (Yay 20, 1

233/ $i3pren Nepert t199], snpes nete é8, Vel. [ ac $0.
2287 C. Achesen Ir , Val. XIX st fe.
‘Festaoce 113 -ancimuet 18 mext gage.

- fli-ity -

The Jgreac [Ty 902 Cthe fen-oceLpationa. esoth

Among 43beatds worser .amily members a4 closely related ¢

the vashing of vary fussy clothing. Hevhcuse snd Thomgsan

TOPOrT che "wost usuai nistocy” of the fine relatives of

13TESLIS wOrXers vith Tuni-Nelicma "was that af <he wigp uyne

“a3%ed ez Nuscand's dursasees or wora elosh

TOFArT one relaz:ive who sa'a that “the hustard. & Jdocrer. .

<3¢ home ‘whize with astescas’ every evaning for cthgea of

————— e,

tFantsete 03 centisued frea praviess page.)

et laplicatiog ssbestas wity saenthelisas facluded
o Souch Africam crocideloite I8, Yagmer,
G- "Diftuse Ploural Seastdelicns snd Asbestas Rupasure :a
“ascera Cipe Proviace,” I} 2 36071 ti9a9;,
+ 40 De. Dasre teld tme Coms! v(s, vers Likely te
very heavy:

[TIdey used o surface conds vith crecidelite
t Sesutifvt prcture
lag deiven aleag one of

tratllog s blee cloud of ¢ust for o
hundred yaeds dehiad it.

You, 00me of the tesds ta cesidancial Ageis
“eve aurfsced with thia mat
e sscarial,
wee,
(73 ybedy ia the Bimes wer gotting, ssybe
10 high a2 suyVedy (s fscteries vere gstting.

Se I eblak trhape ve
s Jats t3 ens
..

- Daves Tr., Yel. XXXIV s 9).
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sc 383 (yun),

patienis’ lunge and the prasence of 485¢8223-4n3uced meso-
an
-

theiicaas:

Ninety-fiva per cent of the patiencs
vith asbestos-induced mesotheliomas Sa
over $0,0C0 «sbestos fiSres ﬂun gram ol
Jdried jung :n the base of £ lobe.
whereas nl: 5% of the

had ki1

10 many cases the asbestcs eapuse
ssscthell Pactients had bewan o snoct
durscion, sometimes .only three monchs,
but froma the smount of sstestas fidres

found . 1n these patients' lurgs - the
T 4XposuUrs austhave been qQuite inte
(the -tvo vomen:-who -had worked {n gas
848X factory (of only one-half year had
n»v.n, councta of L.§ and 17 million. | )

Y

A Camaidie 3, rnv:ta:.,m . -JP—'. “Relationship between
sad Ashastes-Fidre Content of the Luags.la Patients wich
m,.bn,:on-., tusg Conceor, 1ad othor Diserses,” 32 Theran 317-04,

dasceibed smothar tissve stidy Yith similec

!

The :l..o,. ..-co-

t

of tvelve
ate the (requency
0 bodies fa the lusgs of tha cases to the
eccucring Ia o representative sample of

D e sesetheliona sctudied, almest all of vhoa |

v 8ad & Bistery of expesure to asbestes o fadustcy, .
* ' tweaty sise Bad sumsreus cea ({12 scd saly tue
sccasional fibres. lo contrase

I . extespelastfag frea Bie small

LT eaat sbeut 4,000

Co- Symastde ha

Lve tates o ,
.esntalisy (ree sesethbaliess (er, Tespeceively, - -
" these with assy asd fev (ibres (a their luags wera - - .
$00 304 5 per sidlies. Ne coocluded shat theis had -

Seee iittle evidesncs wp te that time o( 2a apprecy-,

. able e1sh ol mesethelions due te tovizesmeatsl

+. Ceatasiastiss 1a Tyweside. ' N

tissted that che appronimete ¢

B

-,b--n 30, Tan 5. Suapsen Repari (1979), guppy sote 114, Vel. I -
- At eh .. . - X E .

for. ethar sonditisns. - Of _thigty_ome - - oo -

Sesp

dcae

13 LAY

(ATE-H N ....o...-.mh.-

As Or. Nicholéon teid

203 %o

neng i .

O S,

telacianship fer:ves n.uun ezidies thas

303/ B.C.0 L JF
Yol. I8 »it o,

$037 N, Si.te

- liierlloa

ou.ﬁ..n..n-a nesI~

L )33 €. such as
those 2 the . i probabiy
sonfined to % teferred to
'0ave. which :aclide =o vomen and only
N woIRing 1n Jobs «1th ¢ definitce
Jccupationsl hazacz fram inhaled asbes-
LET
e

ch:is evidence of & icae-cesponse relatiorshiz.

+49I3 Nav4 been cauiious., The Sispson Repoge, fsv

No d £8. yet available vhich may

e used w1th”cenlidencs in -dstermining
he shape of cag d:se-zesponse gelition-
p for Adgochalions, Such information
only liaely te be zade avaslable, at-
a8t for orscidolize, 4f
follow-up study and
sleted on e Not2ingram gas X wvoerkers
end. 1t wvas possible to seconstruct the -
condit:ons of work. - - A .

o Commission,’ ._ona.eon. ,c.an-. 1e ne

doubt thas sesothelioma is & dose-related phenome-.
Those dats =mat do exlss ase completely . -
consistent wizh s lin dose~-gesponss

relazforshiy fo
13Ggis veuls o

Mesatheisona .., and S
ch & zelatisnahip ... -

tazce 33 £i3d o

Zlear dose-tesponse -
uggent so.‘—--aa..-.mu.. saal

Tk 4. Simpunn Wnet 110701, quprs nete 106,

Loam Te . 00 417 st we. oo

e e

. g Nt
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20-30 swetds

30 plue memtus

Nr. Barsy also ssphas:zec the value of these data to the
lQ'P-I—O—:hl".-

(T)hete o a einilar sort of result
given in aur paper on the gas ok
vorkars ... [3Jut of chree hundred wcwen
with le than five 30ntha exposure,
therte had Deen 20 3esozheliomss. But in
wosen Wil 3ore han Z:ve aonths exposura,
there Nad Deen #:xT4¢n out of four
rundred.

Although based orly on & 332l. rumbex of cases (eleven),
the Toronto asbestos-ceneat ;lant mevotlelioma experience
demorstrated a siailer iceevcesponse relationship. Dr. fia-
kelsta:n found such a zelationship n both his case-comtrol
and cohort anaiyees of the dete. k22’ D7, NcOonsld hes also

repctted what appedrd o te & “Ilear axjosurs trend” for the

{Feetaate 173 centinuad (com previeus page.}

1Juratide of exwesnre Lo AL the cruciai factos is
.-.-_i-»n. the ameuwat of Jiet Chat s catsioed fn
teays, o7 Sa Setermzing the llability te
wesetdelioma. It 1d wre Privable thac taa phyeical
Caws )¢ tae f1draa jad the tipe of Just
cadiryiuals ate enjosnd ave of

1987 3. peree Ip., Vol

- “Stindardized orethelioms
elimnser Sssuits,” (som

LY 71 1% 783
Matwt oard

« [11-110 -

1! sesothelioma deaths i1n his large aining no.ﬁnn.E\
Finally, mesothelioma dose-response re)ationships have been
demonstrated in anisal studies.}?l/

Sody hurden studias also amphasize that wesothelioma
operates in accordance with dose-response principles.
De. F. whituell. for enample, found *s definite dose rela-~

tionship bdetvesn the numbdberr 3f asbestos Iidres seen in the

138/ 0.C.A. Exbidit 10, Tab 18, McDoasld (1980), sy pey sete 10, ot J);
fvs alea €. NcDessld Te., Vol. XII at 102. '

Desa=cesponse galativaships slse emerge (roa the racest study of
108 eesotbelions deatds 4o Plymout

" snd :-u.- t (1900).

A alightly dilterent {aterpretation of the dese-caspensy velationship
{8 presested in -c.i.. K, ot )., "Intassicy of Lxpesuze 1nd Asbest.
Related Nesethalivss,” pigec o:-.-nl 4% the Dtk fat’'] Cang. o0 Occupa-
tiessl Neslth (Coice, Bgypt Sapt. 25-Oct. 1, 1941). OBrs. Drowvme and
Soevhousa caoclude en the Gasis of 3 reviev of 102 senethelionas (cco 3
seletien sad friction products, all of
elite, that:

1L Cee o yaxind &

9/ Seg, ¢.4.. R.C.A. Bxhibin 18, Tab 2, Maguee, J. C..
ellonsta ta Bate Aftec fasculazlen vith Avdestes and o;- :._....-
20 8c. 2. Cag. 171-48 {2971}
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ST v aca. tiaietd, e

LR Sarclaoaransly 4-48, of

= 111087 «

less cthan tvo years. Cespita chese only rough approxinations.

4 dose-cesponse telationship was nnE-E\

Bate/100,000
E E‘ E
Venen vits savecs espesuce
of sare thas 2 years ? 30
Mes vith sevegy oxpesurs
. ol ante thea 2 yesrn 11 1)
Vomea with severe empesnre -
of less thas  years 1 [31]

Heo with sevege expesure of .
ol lass thea 2 yeoars 11 1113

. Mes vith lov-wederats axpesure .
L. of sere thas 2 yoets -2 -9

Yesna vith -QL‘..-—. @npetere |

‘ of say éursties . ] . ¥}
Ses with Lov-svderste npesuse - .
w of Yeos thea 2 yoars - 4 ) :,,

. R ol 3 e ‘. - e = S N .
© Qealfrey Barry has enphasized the strony evidence of dose-

fe ponse. w&fﬁma-r»v- in these davs,i2V/

€

-‘:m’r.. ¥.-0.-end nw’-.m.-.a... "Pattarns” "
of Nactality (e Asdestos Foct Uorkers is Losdes,” 330 1. Acad.
S, $3-69, Tadle § u¢ 87.(1979). .. .~ L, - ;

e T C 4/ Berry, 6., “Is Thare & Dese-Bitect Reiscion (or os-n-L r-.ml (1)

ccupationsl Exposure to Asbentes-Tibees? . Is Sere-Betect Tureshald
“Value Jeantsgfel?™ 1o .

acegd

1

. avo.-..-d -o-r-w-.-.- on.d.-cn.a; the p.‘mn-t.am ..\ these dons to tRe
..Ano.:-—.o! . S S B -
o .,--o-rr——.l.. .,3 kuevy te eccur strag tacidantal

o expasure, sad tXis has lod-te several pasple putting

‘-o::.d-v.---—onpr-n-.vn: :-m-.f-..-.-o-a,
: selatienshay. .. o . .

(Foatascs 195 continned o8 sest ot - - .

[RRPIN e A

= llelds -

it i3 often said that there is no dose-
sesponse ceisationsiip fog nesothelioms,
Sut this slide shove quite clearly that
chete is. That 14, of course, not teo
Jeny CheC mesotheliomes can and do Qceur
aftar a very shoct or slight exposure,
The relatively few cases which have been
faund wich only slight exposure bave
occurred in %nov‘—u millfons at risk
compazed with wors cases with heavy’
expostre in fever at risk.

Geafizey Besry also n.o—:von.-n.-n,c»nr J.8.0. Jones, who
found eimilar doss-gesponse ro—.mwol-zv- -loac Wottinghax,
Eagland, “sorid — 9is Dask assembiers. Among these
vomen, U.umo.-a.n n.-mw to crocidolite,

the folloving statistq-
cally
i

signiicine telationship betveen durstion of employment
" and aesoctelioan vas found; LYV

(Fostaote 196 contloued frem pravtous page.) -

“TRe peeblen with that STguaest vas that the -

v - Ga0ex 34d Yees wdearved, but Sebedy knav hov masy
O 2etple vare ot gisk. 1a other vords, we dita's . H
Reov the emsnisstee 88cCs09.07 o calculste an .
e tacl fesce race.’ K - N - : .

. . S3ses aad ve Znev hov msey pacple vers at gtok for
T © how leay. ve 38 verk out-the rate vou 084 ogaln CE
4 Sessccespense relatioashly. Less thaw = - -
R 384 iven Lever thin eore thas tve yeass, sed -
ST et euderite guvas fever thas severe, ..

6 Beery el Vol B iy,

1.

e,

B8 LA Labibit 10, Tb 13, Jesus, 5. 5. roal Tve, Center -

. + - Jue.ces of Lipoauce Lo Asbestes Ouet in-» Vastime o=toak Factory,” . .
L) Bisbagscal Bifocss of Ningral Fivres 637-53, ot 646 (Lyen LAXC 1980),

Je s domey .-:-g. te {iad & correlotion betvees Jes

oth of .-...-m ad
v weag -.n.... €ouacs, leading Ma to cement (o¢ 30); - - -

sTaetaate 193 contiined o sest page.) -

_ U2 (N:EB40 Utudy vBare-wi-Kaev the susbar of TE T .&‘_J,Wm.
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jood evidence th :nln-
commescial use ou sbastos;
thers is 3 iov

t I3 causes uianown in the n.aon 2
pulaz:on. and protably one vhich
23 uczaer eguslly.

WR] the tan-aizeatis Zacaes 32 mesothel

Z:3% With an iacresased

ITLEC CLIIi.d IZECILI. N BOPC

preva’erce (¢ zesi~telicas has been & fied {n the zeol{ze-

a uznzh...F. Eat..ef seFJIcts suggeeted a

taiweel JesdiNeLicma A3d sugar cane farming ia

g excaes 2o TATCIY sY9Cen SANCe: and mesotie-~

lics nda 31 souhern ..n...:..::.E. Mesothe~

e W

1:ca8 Ras 4,00 teen Taported amorg chillidren 1n cases vhele

relatec T3 zicriazldn exposurs. 4

Mew:theliems (n Jurzey,” 210

»B\ Geundy, G, V. sad R, &. Nl
epert o 1) 2 .

191/ Gabeack, T. L., nm . “3adiazicn laluced Pericosedl Mesern:

i 3urg. Cacel 1é9- Lt N

Julian Peto stsessed beZare the Commission his findings
in a4 a33dy o all zesothivlicmss in Loe Angeles Caunty,
Zalifornias, that zany catan 3huu.d be considered epontanecus,

not zalatad t3 any nl‘bn:w.nF\

_.:..-n 48 lunqQ cancer is s diveane that

....o?. get JEuatanecu
l'

1 weuld guess
othelioss disease twhat

oo: get spcncanecissy. But [ sean,
2318 ddflleul

But ss I say, the fact that the age
distribution of unexposed cases is so
diffecent, and tha fact that the incidence
18 3ore or less the same in men as in
vomen. suggesta that it's siaply a
spuntanecus cancar,

Secause mesothelicmas are caie, adttempts have heen made
in the jast t3 essociste all cases vith asbestos expceuze,
Ie. 1a nav clear that such efforts vere
Lll-corceaived. Although heavy asbestos dcses say be ssso-

red a1k the $iana 11l such tuxcrs are not asbestos-

selated.

Dose-respanse relationships 20> asdestas and zesothelioma
have bean fourd ir & numoer of studies. <The f:rat such dacs
weare fros the Nevhouse and Betry report on the Cspe Asbestas
Sast London factory -« vhere about 7% of the Jeaths have
bsen from mesothelioma. They broke down the cohort inte

exposure categories of severe or low-moderste and more or

i. Pate lr., Vel. GGVA ac 1)2.
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5. oeher J1igy.

He90TNe. 1384 wad At crRe c.3e is3umed tO de caused
MIirel; Ey exposurs t3 ascasece. Virtually all cecent
studies have, howevar. verifieg the occurrence of this
sanecer :n . nd: “Yi1fNals with 20 sacestas nanun history.

T aseothel jomas reported

RO i=precens:

idTme aesial L.t o %, ADericen surveys othes

Ors. Cortett and

Ran ".c S€lLpAtisre, vZNere
Alifon Mclorall f:uhd no fefifiite or probadle asbestos
Xpos e an WY 1933 aus :! 1 un of the cnu n.n a
R8T felsrzed. A-u Ad e *1::ua ds aoted. sueh tumors

«n usor.u 3 n' dedizal l:itesatite’ 8any yesars prtc:

u vuo--u.o uu ol eatans’ “Ite c.uou -ay be ln:un-

t:‘: . e

E -.'A wd A, D 1:0.-:“.
4ona lu- l.nu - hn« e," ¢ u

© e l.uun sedgest thac .
atseciatel vita' 3 eslatively sa.
T+ Subewld 334t Cagadiae .ulolo’uu € esesstholionss,
T asé thers 10 85 vressen te think that tSey Jiffes 42 - -
taeir 1 uuon. ceitecis Lrem ’uhh.uu elsevhere. | -

10 Rt of, b ! | welusald llﬂl). fugey ooce 122, st h.
JSo 3. '.:'.‘qn'.;;.'.- oi .\.2» 1) .!6-)5 :

R

ViU UOU
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« trr=t1:2 -

3. Nasotheliomar A Rare Dissase Mot
ole]y ted to

Although the spidemiaologic findings on mesothelioma are
8are liaited {n quantity and quality than the lung cancer
and asbestosis datas. sufficient information does exist to
flace the mesothelioma risk in conzext. That information
includes findings thac:

(1) A siseadle minetity of disgnosed mece-
thelicmss bave been found in persons vithout any
ascertainable exposure to asbestos, contirming
thet the disesse occurs due (o other stisulis

(1) Like othex cancers. sesothelioma exhibjits
8 dose-response celaticnship vith ssbestos exposurs;
the bighest incidence has occurred anong parsons
with the highest 4o 1]

{3) Althouqgh there bave been arecdotsal
reporzs of short, low asbestos exposuses causing
sesothelioma, the aignificsnce of such repotts to
deternining risk is subjec” to considerabls uncer-
n:pnm in light of the evidance of s dosa-cerponse
relationship, the likelihood that many ef the
axposures chazacterized as ainimal wvere ia fact
tather severs, and the potential for mesothelioma
to develop vithout asbsstos exposuras

(¢) incidence of mesotheliowa ia man has
slwost slvays sccurred ia tha ptesence of eaposure
to amphiboles (crocidolite or amosita), and only
garely vhere axposure vas limited to chrysotila.
Despite anissl evidence indicating the ability of
chrysotile to cause megsothelioms, the human avidence
w—.oin- some assurance that this dissese i3
isited to heavy amphibole exposusss.

a. agqpost. cult .

Consideration of sesothelioma degins vich o tecognition

- .that the lizelihood of incorrect disgnosia.is gresc. Oiag--

nosie reviev dy panele of experts ts Tecognized throughout

- 11-10) -

the vozid as 1ndispensadle. The Lusopesn Icasomic lsmmumiey
and seversl nations have established mesothel:oma sl 29
address this need.

A® Dr. Waill noted. asesothelioma panels Rive :(:ar not
confirsed “as many as ity perceat of the SLIfezTel 1840
Jutmicted ty thes." Althougr d:igmcstic 2

deiriiiiag triot
iead o both under- and J7ec-countiag, he 2anziav4l, 35,
OII0T AmONg persons known to have been expcsqad 3 sstesics
i8 308t likely to de ore of acon.no..an—na.E. I7e1 anery
exper~s, there 18, at test, often agreesent or the EERU Y BV ]
in 2aly 30 percent af revievad zases. Thus the ausser 2

3esctheliomas, and vhether incidence is ine:s

decreaning, is ¥till subject to considerable =....n.nu.-r..$.phw,
The possibility that mesothelioms is over-d:agnceed
particularly often in aceas of asdestos employwer: i9 sug-
qestad by the experience of the Cansdian Mesothelizms Paneil.
3 194 cases from throughout Cansda teviewed by :=e Panel
Wetvesn 1940 and 1970, only $3X were scoepted. The accegtanae
rate vas losest (42%) for those tumocs reported Zzem toe

countzy's primary aedestos mining province, Q..ocao.E

W/ 8 Veull Te., Vel X oc 84,

/ Vrief e the Commiosron of the Johas-Taavilie Corp., ot ¥ (Tab.
1).

81/ 0.C A. Lamaben 18, Tob 3, YcDeaald, A.3. sud J.C. McBe0ald, “Tpidec
sloglc Survaiiliace «f Mesothelions 1a Cunida, * to9 € 1A s, V3042,
at 260 (197)).
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f{ider anv.-.rl\ soae evidence indicates that luag cancer 13
related nu:ongn—o:q to vo.nn»nc—ou fiber types. the nncuo

, cisk n-acuo-. as ao.nn».-s —D.G.. Simpson Report, vould terd
to :&»n-n- .nvon nv.-d.on-—- is the least risky fiber,128/

f~»_: exhibit: ‘telstive tisks anony
ndustrial populations cthat are) highe:
than those fa ¢ otile (RR=1.2:1] arnd
anthophyllite (1.7:1) einers,. the group
vith vhat. §3 p ..:-v. the lovest pro o-. -
tisnal. ampes N -
Rochdale - surv:

- §it-201 -

these difZerances 35 f:ter type nunn»:nans-..—m,h\ Siailar
Lonclusions vere reached by Or. weill in his -ncsn.oa asbestos-
sement -:un vorkess —.B\ -

-

. The p noﬂ- that -emecges nno. the !
- . ...-ﬁ suggests thac the sddition of ciocidoe
lite to chrysotile snhances .the risk for .
: --—nunonu -:a:-an«. particularly. tor
thoge . ] i ttently n”
adintenance jobs. The exposure history |
of thie-latter group 'is charactarized’ by
sxposuze to_ hi concentrations of u..-a
. .nou .-.onn son—ou- of T3 uo.

- f.a..ml. trong’ -.inu,an,,. ._..»

éao.—

l_..- nuan:-—oa S-n cs n—: a-. ,-no -no_.u -oncn-s in:

e am Ef«...l;.,o?vn cau E.-nu-‘nranom. u«... : «n‘von.‘, »- -olo .-: -

eto..—a e -d.... cn uunu»n_.u. !.-.

I R.C.A. " Buntbie 1, ek
at{es te Occupatioas) Lupe -t.p-i... 1%
e Sad. 097903 (1971); sad Tab 8 Esteritaa, P, luc. Basdeces,
. "&s0estes and Respiretory Concer ia -!- Ash y
T -q.waw u-uo= (amy., . .

5.

*u -.n A JBabibig ~ Tab 7, Vell b-vn—.. .-.:--n - Oose sud
18 «3. [ -..--oa..d Meligesacy Risk i Asbestes n.l.- u-!.:a‘

“euring,” 120 ELF 343- u». " u= :2.
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all asbestos situations. ... [T)hers
bave been cases wvhers higher (actors
have occurred and ocbviously thers have
bsea cases where lower (actores have
occurred. say threefold, and so (ive is
just che figure for their particular
plant or set of insulation workers. The
same a3 the eluven is the figuzse for an
average swmoker. Pedpla wha smoke more
vould have s bigger factor. People who
smoke Just & little one msuch less.

Q. tf wve were looking at the
numbet that perhaps came out of your
tecent atudy, the (riction wmaterisl
plant, instesd of five we would de
talking about something much lover, |
ASEuUBe

A Indeed, yos. Ve would be
talking about nesr encugh te ote, because
thers vas Do excaes in that plant.

tt is thus dramatically clear thet by far the mos:
offective means of reduci-7 ssbestos worker lung cancer ii
through programs to terminats ssoking. As Nr. Peto .Snon.rmu\

(v)irtually all 3lung cancers among
asbestos workars vho are cigarstte
smokers, as thay are ia the general
vov..:n—oa. fhe (llt's acrmal for
something of the order of one in a
hundred .5“ cancars, aither in asbestos
vorkers or io the generzsl population, te
be nonssckess.

Dr. Andersca revieved for Uie Commission the dramatic
effects of smoking cessacion 1Y/
{¥ibat .<-n«.vos~._...§nu to know is {f 1
L}

otop ssokiag, 1 it 40 me any goed. ...
- tl1)n the general population. ... (a)t

128/ 8. Asdersea Tr., Vel. XVI ot 1)-43.

LY 14, ot 33-34.

ten years, having stopped, thair rate is
toughly dowvn at vhat the nRonsmokars
is. ... [L)ooking at tha {[asbastos-
exposed) insulators only ... if you stop
ssoking the risk decreases to ane-half
to one-third of those wvho continue ta
smoke .

As ¢id Or. I»nuo:on.E

n:n you look at the sortality rate for
ung cancer in i{ndividuals who -noﬂ
ssoki, cigazettes, one Iinds that it
can fall su-l-n»u.rn over tan ysars to
perhaps & guartar or even less than that
which it would have tcasn had one continued
whataver the cigsrette habit would have
besn previously. ... In other words,
after five years of cessation of cigarette
ssoking, the zisk of death from lung
cancer decrsased to perhaps ons-balf or
one-third what it would have been bad
one contiaued to swoke cigsrettas. So
there is considerable benefit that can
be occasiconed by cessation of that
babit, and certa .;»« sven more banefit
by never beginning it.

in sum, {f any lung cancer risk at all axists at today's
lov axposure levels, it will e among sackexs. For such
persens, tha risk of lung cancer dus to smoking will be many
times larger “han the risk due te asbsstos exposure. 1t ie
thesefore «lesr that the most sffective seans of reducing

such disease risk vill be smcking cessacion prograss.

N~
4. [iber Tree,
Although increased lung cancer risks have been found
(or workers exposed predominantly to each of the =hres ssjor

1167 ¥, Nicholsem Tr., Vel. KIV st 33-56.
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of §.33 is found, but the n;..no i3 mot statistically sigais.
tcane MY/

The Selikof! and Nammond study das made possible the
deteraination thet the effects ot oBoking and asbestos on
iung cancer age synecgistie, ‘with the .‘:2_ azposures
de124 clokier thaa mers addition eof the 08 expasures. el
Thas l:on:—:-n:o offest wes- Oono. vn » number of wit-
Retses, o-ou on vhoa qozo.. on pvo 430 lung n!ﬁ.q s.onr- ia
| the -..l..x .i elinore -.c.ﬁ—\ -

. .,l.-, nee-
€. sad 1.5,

113 —E-.o ot En-.-..n_.-. cse

Sere (8.C.A. E.v: 13, Reameed,

L Seahing sad el Ciscor w(th Conmente o0 Twe Bov
-bh4-33 :.- » the ‘pedutbility thoe theve ‘smal). : R

luag .cancers. l- Save beandue te ths elfocts of .- . . .

lon‘-n- ssenet vo --q-‘- el e N :

ot .-.... Dased se dost’ [
2-—-.. -: Quebee chryvetile slaars sad o—=

13.C. - cDoasld ot ol., 1980), .:.- ln-
E--«. ctu —-- -I-. ’.-n- 1
[ K n [ 3 E-r: 18, ° nov uu. u&o--n. 4. wn
48 Cpldemislegical Review,” ts-
-78.. a’ -o .E Lyes t190e) .

R 7 Bk e, ni tivsd otharvise. .’
- . Asd, Secacst, tovieving savers). of the istersctios
", of ashestes” sad !Eu‘n-l--ﬁ-n‘. i—-...::-:!-

- ¢lausibly n} (11 ...B_-_ 98 »imply .2:—3.
- dltheugh ‘the dats. aze @sk all s 2B, CAsh

e Ling Cancer: . 2a Anlyete of the u.—io-..-n-— Svidence s the ».-n-a-. ’
-l..- »---o.-l.- uo En .nu.u. :-:

Luag Csncer Aelative Rigds Amang (ssulaters

. un. uo-.:.bnn -S-‘.-vn.-.n. e ane uo-.—.—n-.-é.n.no-%
. cn aon:a vc: many —ES cancer ....-nvn would -Sqo occurred

“Caleuloted usbar 18 ¢ thece hie bees ¥
.. m e .---_-. -’r—- .

< i

3.- »u-.&onou uof . vee (—n net .no-.:n-..-

v. nu:n nun.. -o-.. s. ooonnonn -onun oalaanas. '
:.:o _Go noﬂ-b&o n-.r nogs tor “
.. 1 - "2ca-smekess 'by Selikoff and Resmgnd] -
R e ,p-.n [ Econ-p n»!.n- that -vv:o. no H

4» «., . -

\ $.5.4. Gatubic 10, Tob' :. r:::. 1. h.« ..~..o n‘-
the -r..:-.m : rhr 97 1, - .
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anh o.an Y on‘

e

SSPNI-S

Published by AsbestosClaims.Law
asbestosclaims.law/library/20986/91

Asbestos Information Association trial exhibit AIA-85: Kirkland & Ellis (Edward W. Warren, Timothy S. Hardy) for A...

ACL Doc 20986 - Page 91 of 189


https://asbestosclaims.law/library/20986/91

.1

- 113-94 ~

asbestos <onw-n-.-hu\ A follow-up report continued to
raveal no additional lung cancer deaths among !-:cqloz-u-.nu-.m\
An early study of Quebec asbestos mina workers simflarly
disclosed no lung cancars among 126S non-emokers despite
thelir gensrally longer esposure and greatsr age as coapared
o the smokazs in tw no:ann.rub\

The only atudy to correlats smoking hadit with cumsulative
dust exposure vas slso unadble to detect any increased lung
cancar risk for non-smoking asbestos vorkers vith less than
300 mppcl-yeaars -nvo-..nn.E\ Of 242 lung cancer deaths
among Dr. McDonald's Canadian siners, eoaly 19 vere among
son-smohers and thera vas no axcess disease in those subco-
hozts sxposed to less than 300 mppcf-yeats. Bacause ths
reference population was uncorrected for smoking habic, the
SMR'e for con-smckers are probably understated, but the
expected number of deaths would have to be reduced very
substantially to rajise the SMR's abcve unity, in tha least
exposed groupe.

163/ Selthett (1962), gupgs sete 3.

1827 Selidett, 1. J. snd L. C. Nammend "Witiple Risk Facters in Lavicen
sentel Camcer,” Ravizeg, Canceg 467-43 (1918).

4/ Breum, 0. C. oud 1. D, Tresa, "ia Eptdemfelogical Study of Luag

ascer ia Ashestes Misens,” 17 AMA Agchives of foduscy. Repith 63¢-3)
1930).
163/ B.C.A. Exhibit 18, Tab 18, NcDeasld {1900}, aete 18, Table §,

st I¥. Dr. NiDessld dees st tledily vhather his "nen-smeking”
sstegery included az-omskores. [€ 4t & the teusvltas sre eves clesver
a0 te the absence of sigaificaat vish (er sea-smskease.

- 18198 -

Other studies with information orn sacking habits have
t0o fev non-smokers to yield significant gresults. Aaong
fexry and Yevhouse's Last Loadon ashestos factory :onr.n-.E\
only 2 of 67 lung cancer deaths chserved vere non-emokers -~
soth heavily enposed females. A preepective Julioweup
zchort recorded 2 nca-eackers wnceg 213 Lung Sancer de<tha -~
an insufficienct auaber vpon which to base any conclussors . adl
Meurman has ceported on the lung cancer experiences of a
cohort of 1043 asbestos miners and millers in finland, itd:

Of 23 lung cancer deaths after 1947, only one vas & noa-smcikes.

Only wvhau very lazge cohorts vare snamined was any
apparent sssoclation betwveen asbestos snd lung cancer fourd
among non-smokers. Kven then, numbers were quite emall. A
larger study by Drs. Selikoff and Mammond of approgimately
12,000 imsulation vockers {n the U.S5. and Canada produced a
subcohort of 09! non-emckers followe! at least 20 yasrs
since tiret exposure. Of 94 desths in this group, § were
Cxom lung cancer, Compared with the 0.7 lung cancers especzed

ta such a non-smoking cohort of blue collar workers., an SMA

164/ Beery, G., gg g).. “Coabined Ulfect of Asbostes Ixpasuse sud Swexisy,
N“-Am-““"-q teen Lusg Cascer s Tactory Sorkere,” [he piaces «ivei?. at
1}

vm\ Sevhouse, 9. L, 3aé G. Barcy, "Pacterss of u....u:S. 1A Ashestap
ccery :-qrb-_. I Loades,™ 329 Ang. N.Y. Acaq. $ci. S2-9¢, st 59 119740,
$§/ Seurmas, (. 0., gt 9., “Ccubinad n:.an ol Asbestes Lapesure 22d

sbacen Smeking oa Fiaatsh AntdephyTITN/ Millaxe 30 Mi lers.” )0 Ary.
1. Acad L P1-9%, st S9e (19792
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Byt 1 would sisply !.n in the kind of

4 - theoretical rider that it atiil seens
. passible to ‘e that there might be n-.. .

. . . 0dd’ case of "lung ecsncer occurrd,

C T you'd vgrp" 8" never be able to { on .
* . which probably vas, to a degree, -nnn -
. utable to the work ia which thess ves oo -
- plﬁonn!.n -I!.Dn of' n:non:.

-»-o o!—antson n.nol nb. vvnnpo—o-nn sechanisa’

_-vo-ao- ‘would non_‘ cause —ES n!.non withouyt
nvl vo!.!.ho.. L] ucal:.ot ao f.cao u-ruo-»-.E\ A number of

nro oo'n _.oa.- iqbo es thus -nnol .-—n_. cn. .-.o:— n:-n

r:r-:. 13 e - .. Zee,
" -l-:o.-

s ' oc. -anonnuuo -nnooﬁnn z- nol..-...e.. -vvo-n!.na.phu\

!

T)he ..23-»--..5 of -:—!.a-d a.nn:s-
perscons axpased to asbestos is vary

closely tied to thelr - indul; e -in
n»n-u.,nno saoking; - in-the !
Te sy be an increass-

smoking, the
vno«.npuno. B

T _.,-naccc: seen cﬂn ooap-.n-‘o.n clg-
' arette smoking would have & E.Wv.omnonﬂhh

ispact-on the incidence ef bto genic
- . cancar in asbestos worker thaa nsnc.-n 3
. . nos_.nnnoa ot u:on —-3: i . :

e isc-un-.-, % voi-—a,an vmlnu.nn—ua..
. s+ aTe obviously tresen-

[

.—.-8 noso.nn- N ..n.-.‘ -.orwpﬁ ‘

nn-nc xon «.n o,v.n
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Tutal Dust mppct=yre- -

In 1ight of these data, Dr. Veill told the Cosmission: it/

1 thiok theze is avluily good evidence
that o fact 4f wve ever got dowvn to &
level of exposure that after s suitable
pezied of (ollowup, of working lifecime
at least, there vas no avidence of
asbestosis, no evideace radiographic or
any other vway of asbhestoais, it seems %o

121/ K. Veill Te., Vai. IX at 35, DBe. Wesll bad previswsly sade tde

0004 poist ia bis veamsats cummiag vp tha 1919 Lyes Confarence R.C.A,

Bahibits 7, Ted 12, Vetll, N.. “Askestenc-A Semmieg Cp,” in Jieleni¢a]
2

Relssse of Misegal Fibery 067-873, ot 068-49 (TARC Lyva 1990 .

- 181-91 -

me that at least in this manufacturing
industry one would probably not find
excess, detectadle excess risk for lung
cancer. . t have heatvd and perhaps
you have heazd that dards in the
past have baen set to nt asbestosis,
wvith the imspiication sven if you
prevent asbastosis you slaost certdinliy
won't prevent the sxacess risk for lung
canzer. 1 am not surs that's correct.
AS & mattar of fact ! suggest <hat 1%
ptobably is not.

De. Weill noted that the tesults of the MNclcrald miner
studies supperted his nw-:.wmb\

{The Canadian miner studius) desoostrited
some excess aortality for normaligmant
respiratory dise . and yet no excess
in reality for mslignant respisatory
disesss. Which sgain wouid auggest that
the nonmalignant 46 “a8 ocewurging
1t lower lavals of uze han tle
ignant disease, a3 ¢ tast follewup
» and so forth vere simlar.

g

Gaoffary Berry generally agreed vith Dr. wes11, MYV

[{0]a the whole, I would agres with that,
because asbastosis ... 1¢ detectad {n

ite a high proporticva of the work
3rce, more than developed lung catcer,
so that | think it is a rzeascnable sup-~
posicion to think that, 1if one reduced
dust levels so that assbestosis dida‘'t
occur at 3ll, then ene would cercainly
have mafnly controlled lung cancer. but
! woulda't say one had controlled {2
completely.

As did Dr. Corbett Mcbonalds LV
(1)€ you could get the asbestosis dowm,
the lung cancer would no lunger bs
detactable; and, cherefoge, for practical
purposes, 1 think this is probadly :zve.

g N dertl Tr., Vel. IX sz 132,
11° 3. Serey Tro, Vol. X1 at 03-04.

154 €. MeSeaald Tr., Teb. XD at i1
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) 3. Lung-Sarces: ‘A Pradblen

Although the consensus of Coamission witn

tisk of lung nouno-. vas

zespect o " .-nn- . CengLlesss:

for noan-ennaa rr-n the lumg s

curseat exposuze
cancer due to’

“levels, if it ex ,a_- -n all, is

net g uno: an FJQ: no:-!_-:- vith

wces 2i4a

“el3.  Fo: aon-seciers,;

ﬂOl .ﬁlo.‘!. ac Dtﬂﬂgn nnn..-“. —.o al

_3: co—ac ,E_.u onn..v-n oa-,

that in the good,

d fact, tody

stagting work now

tisk from bronchia

. sort of levels we

detall 1o the Cha n-n.-c E.-o..-:a of

ot will :owl,vo At

carcinoma at. the

are n.—ﬁ:ﬁ aboue,
1he vo..—v:pnﬂ that some risk,

still exist for todsy's vorkeis

"An -g»n—o:-— v.nuu-nn:- n" €3 questiv

-ty

.ﬂt.

?u-wa:.n-nh on. x._,:s ne- .u-v-
n-.uu nonn.-ﬂ.os b

oo P.: .__.-n»aa, on :...9:
any ncaa n-bou u—- n-n.:.- non nobnq :onr-..

by the ob ncoﬁoa. ‘of nn,., vaill Emm “the” -Q»E»u-s.

vhich do not-¢

A

31though non-detectible, may
‘wild ro nocoz in qze

,n..r extrapel tion.
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of asbestosis sevare snough to be {mplicated in life-shortening
disease have eocrurted only among the wuch more limited
nuaber of workers vhoe had haavy eccupational exposures.
Second, a significant demonstration of substantial
exposures that did not Jead to asbestosis deaths exisis in
Or. Weill's Wev Orleans assbestos-cement worker cohort. As
discusead shbove, no incidancea of asbestosis. let aslone
indication of deaths due to asbestosis, vas found in vorkers
with exposures of up to 100 mppcf-years. Although some
indication of asbestosis vas found {n the l.noo__—b: and
Rochdale studies at such exposure levels, tha amount of such
disesse vas minimal. Of 921 men &% Rochdale vith less than
30 sppcl-years exposusre, enly onhe had verified asbestosis,
and ealy three had possible -vo-g-»u.—h\ ia the Canadian
siner otudy, 3¢ of the 41 pneumoconiosis desths wvere (rom

(Footnete 142 conctiaued frem proviews pogs.)

Although gquestions beut vhethar the Caited States
is fact vecerds sll ssbestesis . 48 Pe. Esterline testilied, say
such offact would quite Libaly be ni: lasls

(V]e have & loag histery +f repestiag of asbestonis
cosen, and it'e a welleorecegnized couse of dosch {5
tha astiemal witsl statistics system ta the Vaited
Staces, osnd custsfaly ia tha system is Crasda.

$o, va know bow such ssbesteslis thace L3, v
kuow bov seny pueeple die of it, asd Wat ‘deuld
tell us semathing abest the eise of tha pepulstise
that's pred s these asb is deaths.

. Raterline Te., Vol. ¥II1 o¢ 9.
181/ R.C.A. Runibit 13, Tab 8, Barey (1939), gupgyp woto 42,

e
- 111-03 -
vorkers with sore than 20 years esployment in the mines, and

the excess in deaths in the lovest exposure subcchact vas
based on a small nusber (five) of daaths 1V

o/ R.C.A. Exbibit 10, Tab 18, NcDenald (1980}, qupey sete 19, o2
ables ¢, &, pp. 17, 19. Givea tbe sasll susbers, alser errees :n
classification of elther dlsease or owpesure could sccouat fee he
appareat iacvange.

The abvence ¢l o demesstorsted throsheld in the Canadise snd Rechdaie
4ats lod the Siopses Repert to conclude cautsously:

The dats ta Canmadise chrysetila arsers sad millers
suggest a substastial lscremest is lueg fusction
ingstrneat and of the gprevalasce of shastaess of
Sreath at dosas of dust st tis lovec end of the
cange (leos them 100 millice particles pac cubie
foot) ssd like Mechdals gives ne suppect fer the
existeace o & thresheld withis the (aduatess}
sosge of dasa. Ansther atudy [Waill, gt 3].] dees
eat agree asd suggests tde existaesce of a3 eale
chresdeld at o cumuletive dese of 200 fibew yoars
pev cc.  The €9 cese deva Lo favaur of
8 dose rvespense celotionship without 2 thsesbold
foe chrysecile withia ol teage expecisaced (n
iadustry,

-.nmu. Exhibic 28, Tad §, Silepren Repert, supgy eete 14, Vel @ ‘
st 30,

But, Dr. Mchousld teatsf ad te Bie balfef that an auhonziary
threshold probably extoz:y

[Tles've got teo have CiWreais beyend & cortatn
lavel befoca st could concoivably de saythiag 33
you, bocsuse the cesecve pover of ths Lo
fately substoacial, sad 4t seens Lo ma P R4
to sake soms sigaifi-ast reduction fa prur
capacity bafess It could readiy Mi.l ar le:
lacvessed prebadiliny of daath,

Raving eald ghse, we still_fead 5 ,%4s: .
relationchip.

€. NcDeasld Tr., Vel. XII st 3.
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s:gnillcant future occupstional bealth risk existe, i3V Ae
ths Slapson Aepost noted i/

uc_onw-no the high proportion of indi-

viduals, especially in urban areas, witn
4sbestas fibres in their lungs, there
bas teen no genesal ceporting of asbes-
tosis in cthe genural pudlic. This
Suggesc(s] tha: chere may be 4 threshald
level bSelov which astestonis is nmot

. deteczablae. .

N N . . o . R
b ——— Le
RS legteal chaages Nove been copertad

smsag viveo 4ad fonily
1 tae »

inavlation production verkers ia the study by
abave, -.-cn_:-. .48 tde Simgava Repert aotqs,
thaages 40 oot aquite Lo ssbestacie: N :

© - Wile the tllustestieas of ke telativaly smal)l -
ousber ‘of cuses of sdvanced disesce tn thase Papese
the sigailicance of winer sodie-
vhes reposted, oo i3 the cose barze,
of othat parasotars and of tonteely,
cklobe ban pelated L, be accepted

. with-eaveies.

l..r..\q,.wim_,..“-‘.,lw.o -.,-.:.“,..::.,FE o.:\.,:.. Yol. 11

,. ., A ,m R .. - - : N .t.p T
/7 B.C.A. Sxbibic 29, Tab 3, Slegess Repoet (1979); gupry wone 116,
ol. 10 ac 4 - e h

5

e . Be. Tiabelssets tinilacly motedi = - T

U001 catak, that sobestestn s set-a pudlic beslea -
c 7 peshblen, ., 5. Delieve thet sshestests (g alaess . - .
. exclusively 1Lliatted co sctupativaslliy-exposed
popelacions. That's citateal asbestosts. - -

- It weulda’t svrprise wa (€ you temeved the -
luage of svecryone 12 this sodm sd looded quite -
seefully. you sight (ind sane osbastes fibers sad

.- you sighe find & Vistle but of searcing, but this .
. L wmll have e effect oa your hasiny 3¢ yous Itte © ~ [
oy -expectsacy. | - .

PR

st Nsheletain Te., Tel. XXI¥ ac 11, - PO . T

i

{ In the'United Sctates since 1950, fever.thin «-

R TT TR X NS Y

) . abestests desths sgeng these workers (g peimary

!

- [11-01 -

In his Commizston testimony Dr., ¥icholson -awooa.».ub\

.wv.no-.o-:«u-:roon:na-roz Moz
mortality from asbestosis. S

As 414 Dr. Acheson:l4V/

‘i {1]%, 48 known that a very lazge
Toportion of the usban populatiocn of
ndustrisiized Kurope and .Morth Amasrics
have “substancial numbers of asbestos '
fibers {n their lungs, they do aot at
autopsy have evidence of asbestosts.

-, - 99 1t may very'wvell ba thet there -
48 a threshol in respect of asbestosis. N
The -m..,n,,....:....:!,.m.w% ....n#e!.. desths fa the
tuture .-. evidenéad ta'w simber of data. . .
S TiEes, ae umrd..f—.—?w nr-n».n,uo.,.. very fov ‘n.m.nh.,-»-‘
. daaths have occurred despite the aillions of votkars enposed.
A 1 ‘ , -r-.no,-_m .
deaths eich yoar Bave been feported, vith an ‘upward trend

thtough 1972 and o leveling off since.i$d/ . €linteal’ n_p-o-.«

1597 V. Bichotein Te., Vol L LT RN

18110, Seboves Tu., Vob. AIX st 15. fug glip N, Lemen Tr., Yot
. 1, Taterdies, 0.8
s, Table § (1301).

asnLe Lo Ash: . . . E
Ur. Ratestinn ot previeusly seted the taclusiee of olame vy,

spexetises. Ris 1067 study of 21,753 mes ot s0b
lacluded 30 sobastests desths during the 13-y

dccountisg for more thas ene-loerth of of) 160 0.5, sshestests &

tisse yoars, Usteclins, P. 8., sad M. A, Keedrick, "Asdestos-Dust - S
Lrpe 8t Yerleus Lavels' asd Nertalicy,™ 13 Arch, Bavited. Reslty” - - =
181- 18 (1967), . . .

-+ “"Preperties of Ciscer Dew te R

I FRUVUE S S ORI+ S

e e S e o L D
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overriding finding selevant to all ssbestos-telated disease

is the cleas evidence of a dose-zesponse relationship. As

Dr. Backlake noted tn 197¢,11V

Despita tha shortcominge of the

seathods for estimacing dose, a relation-

ship of estimated dose to rssponss has,

cevarthaless, been & consistent finding.

T=is consistency has been true vith

sxposures encountered in miaing, manu-

facTuring. and secondary usage. iacludiay

tenoval of o)d asbestos insuletion.

furtherdors, it applisd to all of the

tesponses exanined, L.e., lung fibrosis,

ss reflected b¥ symptoms, lucg funciion

and gadiographic changea, and lung

cancer, &s rellected in mortality sta-

tistice.
As attantion has focused even more clearly en deteraining
dose-response relationships in the subsequent five yearzs,
that obsarvation has bean many times ceaffitrmed. There is
no doubt that the unfortunste health results of the pas:,
wvhean exposures were high and often uncontrolled, will not be
repsated with futurs controllad use of ssbestos. The cruycisl
Question {s thus not vhether the sdverse effects of ssbestos
have been reduced ia the past thigty yeirs -- the ansver to
that question has already been cleazly ansvered “yes.®
father, the crucial quastioa le vhether the sedical evidence
denonatzates that the risks have been feduced to an exzZeat

that continued wse of asbestos is justified. As the followizg

77 8.C.A. TAINIL' 29, Tob 7, Becklste, N., “Susté of the AteT Ashéstes” = 7T
elated Disansas of tha Luag sed Other Ocgonst Thelir Eyldentalogy 2nd
taplicatioas foe Climical Prsctice,™ 114 Aa. Rev. Resp. L 187-137, 8t

197 LI974),

- 12«79 =

symthesis descrides, the answer to that question is alse

yeou.

1. Asbesgtosies A Problem of she Past:

Althougn & esigniZicant cause of disability and death in
heavily eaposed cohcrts in <he ptiz, asbestuwis vill garely,
1f ever, occur in the fituze. $Sinificant support for the
conclusion that ashestceis is 2 longer an occupational
health problem at current exposure levels vas fortkcoming ia
the testimony and studies of the epi lemiol gists vho appeszed
bafors the Cowmizeion.

<he censensus opinion of the I:mmission's expert wit-
nesses vas that & threshold level of exposurs exists below
which asbestosis is unlikely to occuxr and thst cuzremt
exposuze levels are below that threshold. Evidence of the
absence of asbestosis in subcohorts of workers exposed st
lover -~ although much bigher thal curseat -- exposures,
demonstzates the unlikelihood that climizal asbestosis will
be & problem in the future. Even the predictions of ashes-
tosas based on conservative sisk extrapolation .nnol those

studies which did nct exhibit thresholds make it clear no
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Further confirmation of cthe arience of serious disease axong

this group comes from the observation of Dc. Anderson and
bie co-authors that the “household noan-nnh considered
theaselves to be in good health ** and *ehe el:in:

tions 9easrally confirmed nv-..E\

the setzled amosite wist in n-un.n- found by Or. N::holson

thirty years later, Dr. Anderson nn:.a

“it is & possibilis Y
that

svarytime you vacuused or dusted, you vould Tasncraln
the material. -y Thus, he

cal axamina-

concludad, chis “unususl 231tua~

tion” would be "difficuls to o-nn-‘o—-.ao.. €3 any other .
-nnnaa.E\ o . T i

n..ﬁ.:a his tsstimony oo?: the Jsamaission, D¢ Arderson

¢ descrided the *active no..u..l:.bﬁ.oa- n.a-n characierized e

homes of these -Io.,n:o workers. As he explained, ,.-«-nu-
vas brought ::..o 5- vn-o- -vnov-v: 9n wvorkclothe,
T sheds. tn 9. ...nolov:o- !& ..o«-.n:nvo-

;. ' way have .Bn.n .

it i3 mot our ine -an-na 20 use thus
{study) to -eatrapolate - £2 all femily
-asmbars of asbestos vorkers or faczories.
This is a unique experience in tiig
particular vn-..n .

that these voee—.
—.Pw\ t:-. .Fo._.c vhea 5. .:.nn n
age of . rvuo-.l.:u_- can- found,

tu... .-voo::

no-.-:on‘-
oaa .vv.noau a.n-n-nno- and
n.-o:n ths ov;. ‘olegy. .n..n:u. A8 nb.-. - .,,.

s:nc-uoa- s:nno-u. aany. of |mmm1r agpazanc _at nnon.nno- can_ ... ..‘, S i bl

oa-lpaon.na.on ,uﬂn

saposed ¢1oa .Gou vould :n-n -v-.... tae n_.oru.. ocn 8 u-n

T o -:.:n« of the dust ot
T yeirs,

u-.no..n:ocn the no':-os.- .....n»na-.

atzention ¢= v» 4 to n-no..n.u
then .ovol:o on nvo .:p.o-

»ano..-:nobn-

l5< of them" .3_.:_: 't have -.nn:n <==:S !nnnn- ‘

L r, A.Sa so —n _would e o hand’ <.-v-uo sachine, v.bn.c:na-n.

y,,!..r-:

. EP. v
-:Z...l...%v,.m .., -

nn.:u -onnns

.

an ‘each noacun !& 9.,:3:3 -onhoae-oa»o- En 5---

: no-n::n nv-n, he
cn-r.o nn a:....ann-no 9-- :I—; lolvan .-vo-.:..-. .

) «-n::»a:.- s-au v« n.v. ...3.«:-33. - The nc:ecnsa

R F..o ro:c. v-n-lon-n- ‘n. -<-=a ‘=3 K

. .-wo-no- tegulation.. - R \..‘

E“ 8.C.A Babisey 29, ', .t..a.- . tup0y .....‘.::..

N -a.non- vuon-m—:a uo :ﬁ.: -ou-«-uo: e eccumulated
. .c»nu:no on 12b e, -go [} !S no-oc..—.o-. o...

E~ n En..m-.

E~ —.— w .n-

T —— A " o
K 1332 . Aadersen T¢., VoL u: . ue
E\ _.. wii, ...,

2 sece recent ves uresests 1
Ir.fteheleen 825 Becsurnd levels -:l

. .o T
- - B

b b e e o e e e e e et g - : - et i £ S s e SN UL AU O VU U OV U
.
. " — e ——
. o i s - -
e —
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duration of eaployment., greatly limits its usefulnsss for
detsrsining dose-response relationships. As Geoffery Berry
commantaed to the nu'-u-»oa_mhm\

{Tihe main thing that Dr. Selikoff has
shovn is a oumber of wvork situstions
vhere there has bDeen incressed sortalirvy.
often veary such fncteased. UHe has showm
tie amokings/aztestcs i1atasaction that
ve'va been talaing about sazrlier, but he
has given very little data on actual
dose in fibex terms. Thezefore. {t's
difflcult to use it in any quantitative
sense for deciding on what dust levaels
ajight be proven to aims for.

10. The Anderyon Fasily Wesbey Stydy.

A companion study to the amosite {msulation plant in
Patersca, MNew Jersey. also by the Selikof(f Nount $inai

greup, rvavievs the n-ray findings among family meambers vhe

lived vith the 1,644 vorhers at the plant. Dr. Anderson and
his colleagues have yet to complate their mortajity .n:nu.E\
but have published results of clinical exasinations of 67%¢
persons wvho lived wvith workers wuriag their emsploymeat
(beatveen 1941 and 1934) at the plant and vho vere willing to

136/ 6. Derry o, Vel X! ot 39,

1317 Br. Andecsen testified 132 four nesethalionss have Deee téentified
smeng the J108 jdencifled Meowsobeld contiets. Ne oxplalaad that ea
Siditional wisechalions Baath sedtidacd 1a R.E.A."Eamital X3, Tab 7, -t
Asderene (1979). fafgs sets 120, at u!. should oot Ve incloied, 2: t200
pevsse dloe bd pational onp R. Asd Te., Yol. XVQ ot 33, 67.

- 111-73 -~

visit the climic fop n.-nuuo.—hh\. Curing the Commiseicn
hearing Dr. Anderson presentad data on an additional 97 per-
sons vho have subsequently been examined.

The family aembers vers all examined at least tventy
years afzer their initial exposure had bequn. For tug-thizds
;0ce Nan tRircy years had slapsed. Plaural changes “ere
the predom:nant f:nding of the -n...n<.=.n\ 3¢. Anderson
noted for the Commission the sinimal parenchymal abnocmallties
he round,$39-

[Tihere were very few of the a-_.nw
seabers that had parenchymal abnorsali-
tiee oF these irregular opecities in an
advasaced or a high-grade. The twe avar
two would be sonsidered By vout individ-
uals to be aoderats parenchymal asbesto-
sie, vhere the one over 2ero :9 usually
considered & borderline. As you can
see, . . . 30L0 ONE, ONe OVer 3ez0
roup, accounts for the majority of
ndividuals wvho vere in the ccmperison
group that had anything but an absalutaly
perfectly normal fiim.

8/ R.C.A. Exbibut 2): Tsb 2, Andecses, K. A., gt 4]., “Neussheid-
eatact Asbestas Yeoplastic Risk,” 2N . m-n
(1974) (covearing 338 femily mombara); Tsb 7, LOET 3 Y
“Asbestesis Aseng Newsadeld Conmtrcts 2l Ashestes Fictory eechers,”
330 . A A . L 18799 {1319) (cavering ¢1% fimily wenmbary ;
Tab egsen, N. A. ssd 1. 5. Selikelf, “Acdestes-Asvactated Rsiise
--.v—n Chaages Ameag Reusehold lontacts of Amesite Asdestis “rraers.
23373 1a fPreger, L., 4.,
m:-.u (1979) (covaring 683 (amily sembars); 1% 9, Andecson, § . B. ..1

Nousehold Ixpessrs to Ashestos sed Risk 3{ Subsaquent Jiseise.’ lol-fe
18 Lesen sad Densat, RPas., Qysts snd Qfsgsrs (1979) (covertze =lv family
sembets).

L1387 B.CLA, Embivst 23, Fae 7, Aqdagsen <1973, pupga 3:%e .l gt oL . -—

130/ N. Asderees Tr., Vsl. XVI ot Y.
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traced r..«o..uau ::.E.. TRess “orkess. ,.:s aa addisionsl
0 hu.wn .L... Same locals vho .u:-os t=e usion won:..: 143 -
. : and 1962 vere -:u-od:.pn: -:o.in nunu..a: the nd of 1942
. (by whica z:me 404 v.u died), FH 4 J.- 2082 secent zepore
noqcn- .: ... 400 l...vou- of the union through o..n the U.S.
. ard \S.n. . ou :::5 1, :3 (taclcdizg the surviiées as
3¢ =aac date ‘.«ou n.:- au..a—.-t. p,o: no-.o.qc. These ...._:-au‘-

say -
a

7 have deen f3}loved through *ane end af 1976, el

- frem - che E.—ou nooouu- :vo: whach 9- no..cnn ‘.- ‘coapiled,
$..Jelia0€ has been’ -:o no determine. "ot :nv -: hie -
= w,.. o " cmigey date. Ete da

.a-uon ,n.:.- .5.... t_.a -3-..«-2:.

: . .n-n.: st .:....-.d — :3 »hs:ne:: :.noul»n-au on .ua.:-.a
S N ;5... 438 .nno..u.n Cr-n..av ..-. n. ‘s a..o-nuo_.._.:.-

Lin nonu-n.n.. on 5: uo..oun aoa- :en.;e..:r. M-bo_ér.-n. novnnn-

o:b-n the &:n.ﬂoa on 'o-on-!.n

As Or. :»nvo-on. vho vo to-.r-._

et e e e e e i e+ Db 30 2

astt (IS), gupey sete 3.
off, 12, 4% P—. nu.-p_.:: s.n:-n- ot —.v..-.
o walised  Yigzer ,

.r Satisert cipion _...n: 14 s

Ry E\ I, Tavde 12 ot 103"

- [E2-7) =

:oowon- aof 9:» ~_E»o= nn. fnsulation

vorkers, primac n -le oysd in the
building. trades :M -conptruction
insulation wvork bdut aleo. eaployed . as .
insulation workers: in ‘zefineries,  indug~
trisl plancs, shipyards and povezhouse: © - .
construction and zepalr. . Much of their
work is in the open but -al-nic. as §n -
shipyards., in cather tight Quactess.

., the men, gensrsily work in.all pacts of

 che trade. .vith. fevw specialists at one -
G2 4nother part of 1C. .Conditions at

« WoEk vacy . (zom job to -jab and.‘from. -
company te company, vith fewer than 10%
of the .men remsining with one nol-_a-
o..n»aa their .Bn_.:.a :non»!-., .

) Sased on nuo uuq—\?-c—- as of no-uvssn -So. 5. s ﬁn
- -found -ann.-o& -nnn-:nq ?n -: causes .-h cn 1. —.:. [13}
" cancers’ .-.- on - So-n. 1%, -.an. E\ and -.E. n!.n-n .- on~

7

T e eiia e e P LGN St

u..- -3- -:- on 9: no:onn. 9. o-npaa oa

o iman g n e

Reoules ase ro; .:,.. tor o death vet % tecorded .-:-
xmm&:.::-m (ocs -o-s Troe sdaitlona -.op- s"-u- g."- -nﬂ .v

AR . et

- -co-uo-nowonon n:o--. 9. nwo ocﬁn _.i nvo .vnoano a

e o e e e e e e -y e T L -

e o b e o+ et e A e = e e

A

‘

D Qg s VU A P U
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oaco._.u.-.E\ Dr. Anderson, vha has studied Zamily mesbers
of this plant's eaployess. notad that during the war this
wvas & "very dusty, dircy nﬂnna..r—h\
tn 1ignt of the sheence of any exposure data far thas

sohort, the Simpson Seport nonap__sls.E\

fatarpretation of this particular study

is di??icult €or & Dumber of reasons

including the (act that informaticn wae

presenta oﬂk for tha duration of

saployment not for duat concentIia-

cions.
gven viiNout exposure pumbers, however, it ls apparent that
an unusually high incidence of disesss vas found. Possidle
explanations for the uausual experience of this cohort
beyond :te likel:hood of unusually intense vartise exposures
include unusua) effects of amosite, the only fiber wsed, and

unusual sdverse impacts of short-term, high imtensity peak

1ie’ YIOSH, “Ceite for & Recommendad Scinderd: Occwpational Lipesuce
te Aezastas,” Tables \WIII ond KIX (1972).

Li} 0. Aaderses Tr., Vel. VI ac 26, Dc Andecocn fuctber descrided
conditions by refersnce te & otary vell-kmove ameng the ploat’s verkersy

(0)ae o theic basic smecdetal stocies was that
this vas & mizet population of BDlacke sad whites,
taat you coul) tull whe ves vie whas Yeu vest la ls
the wersisg, 38 JAas You tame out 3t aight, every-
Yody Leshed tie same.

Q. White, that d3?

A. S . Calide the cesl sises vhera it
seuld b the s.der vay scound.

Nt Rt Ty

110 0.C.A, Eababst 26, Tsb 3. Snatish Advisary lommittes. Asbegtes
Bere10after cited 33 “Stoprva depect”) Vel. (I a: 13 (187).

e

S T

axpostzes. As an amosite factory, it is quite likely that
an urusualiy high percentage of the fibers may have been
u.o._aou tnar. § um. As Dr. ¥Micholson has noted, 29X of [ibers
1n amcsite blanket fabgisation were of such length, as
compazed %0 much lover pecrcerncages for mix.ag Cesent (1.1%
and zenoval of pipe zavering t9.4%). el

Although the Seidman stuldy s liafted in its applica-
bility 0 detersining dose-resgonse relationships by the
unava:lability of monitored exposurss, it has provided
unijus data bese (or detsrmining average latency periods

because it {s predominantly & cchorT of short-tara expo-
-:nc-.Ex

L

Since the early 1940's, Cr. (rving J. Selikaff of Mount
gtinai Bospital, has been following sstestos insulacers.
identified by being members of ths AFL-CI0 Iaternational

Association of Beat and Frost [ansulaters and Asbaston Workers.

Dr. SeliRoff's cohort has grown cens:daradly over the years.
Nte 1aitial 1964 xeport vas based on 6321 Nev York and New
Jersey vorkers vho entersd the trade befors 194) and vere

J} A.C.A. Exhibit 19, Tad §, Nicheloen, ¥.J., “Cave Study 1: Asheotae-

b33 ) 3 . 133-69, at 130 (1927). mn.n
slag R.CA X t 19, Tab 3, Fichoisen 81}, qupgy eece 36. ot &,
sating 1hae (8 seesite-cesosols DO%-of the Cibars-sse often leagés than
3 ,s.

Wl 3¢, Yicholoow Srusucead for the Commrsnion the study’s vaique value

t1t <518 purpease. 4. Nichelisea Tr., Vel. XIX at 2)-)0.
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T 7 § con: vag 11 .Inron.

—.-m..-o- axperiencs vithin
c:!- $.yeses ot lasving tae .--n.

O

= 111-60 -

A number of questions thus

arise about the unusually
kigh results found in DE. Oement'

8 study of a textile plant,

Although no one factor -v.o-u- olgnificane snough in {caelg

to explain why these uo-:—n. fall outside che experience

found ia echer -nE-. lrona the
to quancify o-.vo-sno-. & combinatidn ef factors does appear
»-Ooqn-!n viey -.aucoan te .chatce ot s v-nnnu:\:v.n .

conversion factor, »unonovno«-ﬂou of the onuo-f.. 'tu.—uoc
Benty .4-:‘:.

investigators have atteagted

cholce of a n.anuon voe..n-ﬁo? and exclu-
olen of nr. black male sud

a.-nu |1-ou g .:
uo.!.n -on«-. to n-._na-:n. c.. :-u ) T .

’ o .8. ~=-=o- E.nn- ,

Lt

»ov-.p-n; :-:3 oco-:. .of, the -vau:xou recosded

- :. the on—tn oo.Snn ov»Enpoﬂ -nu&- are c‘ n-m.mMnlmn .
_— - a- study noun..anu; by “the wGunt Binal Mg

..o..an Sinat ln.v:-_— —!3.0»-!.3 .
—- a -nonnon. -ot u-u-oq n—ono-d Uy

o nno na-l -o& by I.-.v-nn -o—g -ne&.ou ouu sen ficet

‘-o«oa v-gol .:.uo 1941 and aon‘von :: - the -non..nn—oa
T ot -lo-:o -ovo-n- —n!.—-n—!. [ZH

uU.s. loc! .?-n- Trom

thie -u!G -u !-u vere .-un..uon trom nvo -...-—«-.- Y
) ) oﬁ-nnan oL .lo:zn in wnis onﬁn -!.nn 9. ress:
- mes vno_- sncl ia nro nozutpa. n!.uo!
e — e e .
h Li#/ Seidase (), [T oote 1.

fing 329

/ Those excluded vere 30 vith petor o-v--. expecience. 13 -1ta

$ yoors of lesviag the plant, -al wne J1ef
aéd M 1.z xo —ou.!..l

e

/ |

Lese this 1 aesra
Ose wemch

Tve ssaths
Theoo-five meatds
Stu-aleven meeths
Oue Jese or mece

n:.non- vere

n»ol. 3 -'oo. on --n evidanoe,
v.-os -on New u.noon ) e MY/

_ Feur’ .o-nnw.:ol- vere

tn’ nsnn-un to 14 (7 -—acno.. and

Lo —noanpa—-s v- -..noonn and other

S wege E-a

_Monftored 2" e

o¢ the 830 ..I. 920 -Ss ﬁ»o& by the

. sn.nw- vere .nnh»v:n-n to -v..nu-:
»: r..n one ¢t the- * -v.-no-. -na

(33
123
n

end of :3. and ¢3 tung

ov-o—.c!. .nnoun»na to death nonnn:noao inforsa-

vherass 23.1 were auq.o,ancn

nqvonn!. on. u-c. noﬂ:pnono-

7 con-ncuos: ..._nnv .Rno
n:-..o ._noauo-- gnnﬁ )
v»-s on. r-n !-:25- ; .
--ogb:on. wo-n-.- .

-: month v—..- .3-..8:. n .33 -Ios. tve. yesr
O S ‘:1?-!._.- Snronc. — -..5- n-umcwrp-mm-
i N ae! .short-as one lo-nr on nu.. onuo-cnc

P2 R NN S

o8 were n!.:A non »en e—n..

.e.-n. but c.-n- age «.u-.x_- »u&n
‘Quite Bigh.  the suthors

.-a:-n v—-un in ....:. _B.n. A_.-n

1) Np'.n-\nﬂ
v-an gn-no-
HY/ 18 s Tovle 1y, 1y, )
LY 1. s 62,

»- E. n-nnouu .a not
-2!5 E-n o-vo.-no- ...n-

ncvonn thet looognos onvo:n: is -

.nnnonn»oa loc.us- ..ono

5 ...:S.n to ?!i v.-s coan-—.. .g counts .ean-e:_-
ny- -3—-.. of the NI10SN data nuol thie eintler
the likelihood of far gteater ‘than 13 Er-n-\nu
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Nonetheless. based on his exposure estimates and on the
data for vhite males wvho worked in the plaat for more than
six sonths, Dr. Dement czoncludes that elevated risks ase
found for all causes of death and lung cancer even among the
4% decessed vorkers exposed to less than & €0 Liber-yuarzs
cumulative dose. The finding, however, 1s based on & saall
nunber (eight) e¢f lumng eanser deaths and is subjest ts
coneiderable question given any prodlems vith the sesumed
exposute data.

Significant gquestions about Dz. Dement's obsarsstio.s
80 3lso raised by the fact that the lung cancer rate 13 “he
county whete the plant s located is 73% Eigher than he
U.S. rate for vhite msles. Tha lung cancers reportad amcng
the lovest exposure subcolort are not ia excese vhan compared
to locsl rvates. Dr. Enterline emphasized this vuov—al.nhu\

1 persenally think that the rate should
be compared with locsl expectations, sot
national or cegional expectaticas, and
that the factors that may perhaps influ-
ence the high rate of fung cancer in
Cbarleeton ars pot related to the pres-
ence of thie particular plant.
As did Dr. Achason:RY/
—
2997 P. Catecrltae Te., Vol. VI ot 37.
109/ 0. Achasoa Te., Vol. XX ot 43-44.
0. Doment reporsed dusiag bis test!meay that be vas abls te detec-
- 6180_833¢ soas of the 2an lusg ssncer victiine on vhen peios eapioymeat
dats vare collected Lo the 1968°s By the Pubiic Neslth Secvice had

(Fostnete 109 costioued on sest page.)

- J11-67 -

If he took the local counties as
his standard, most of the excess MR
would dieappeac.

what are the possibilities? Cue is
that theza is a factor operating in
South Carolina vhich ve don't undezstand.
{n those countias, vhich is a cause ¢f
tung cancer, which ia totally unknowr.
and thess wen in this factory have deesn
exposed ta it - scmething to do wiZh the
environment of those counties. [f thae
19 the case, more than the (air share of
the effect m- being attributed to asbestos,
becauss he is not using the local male
population as his standazd.

Another poesibility, as has been
pointed out, is that in those counties
during the war thars wvas a big ship-
building industry. Tha aexcess lung
cancer rate in those counties, vhich is
saveaty-five percent shove the national
avetage for the U.S., je due to vork in
the shipyards, and due to exposurs to
asbestos {in the shipyards, and probably
due to & mixture of fiber types.

1f that's the case, ane wondars hov
sany of the met in the cohort ware also
on-shipyasd workers. Twenty thousand
sen, | understand (zom the paper, in
those countiss are known to have vorked
in the shipyards. [t sesms very unlikely
to se that some propartion of the seven
hundced and fifety in Dr. Deasent's cohort
who, fzom the materisl is this study,
wvere ¢ld enough to work im the war -
indeed be rxafers to deaths from 1940
onwards - dida‘t also work ia the ship-
yards.

(Teetnote 109 continmad feom provieuws poge.)

werhod (s the shipyscdy, Re could poc, Bowaver, capert what perceatspe. . ea——-

ol tha tetal cobess oo whem such dats enisted bod verked (s the shipyscds,
Ot. Mustacd sshad (ar sweh dats, aad Dr. Dement promlsad te
the Cosmissien. . Dement Yr., “ol. XXXIIL at 108-)9,
aven 18 o otgnidiosat nunber of toutile verbers 4id not w
shipyards, Dr. Acbeses’'s fizst paasidilicy (se wakasva (acter cdueing
luag cances La te s¢ea) veuld ressla.
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A

compéay, in the 1930's, and 1t 'wes o
very tapreseive slide. it . shoved thinge
- WeIe very, very dusty and you couldn‘t
, 60 tAings very well. And then -uo.la a
chare, and it's {n his paper,
. atezibuted ... he assesse
., 8verage: exposuse at that tise in et
"Job was five :fibers per ML ..,
3schape. I don't wsnt to be

. ‘.;o:.‘ that's o :nn: haze =
Selieve, fe'g vo-.»v-o

]’.'I

- 111-48 -

panning was Cound ¢o avarage 14.1 fiders/ce, wajile
Dr. Desmen
1930, 108/

br.

t's model posits & 4.6 fibexs/ce value back Buu..a_.

uoloan noo. aen Present any -lo__:.a tesules

Cor the
cohor:. Ne reparss’ oanu that -un 9. nou- =

t4. .0

l-ul Rall 22 <he

] :nnno haca

t ...nno-.. 154

o uo:.‘.. N
or. »:.2- :ooo-: :.8 v-u -n.-Ap.n the sams textile
: v:p«. .-qnoo..nbh\u )

.

o

The ~o¢.-.

PR LT LTl reparted you
- . %0 the other,
T pasently
-on:-

) : . - S t.-an-.s —_—

expos

of the process in .the factory .
inool-onocanos F

ue-w to us -no o-nhnln;

vnnn_.u.-

¢ see -u'on..an R
and yet bera ve have what o -
« Compared with the ailling ot
‘ - -.n on very. -9. loo-:n.o

ure’ n.-_.:o -vv.- upnn.nt—:: aan

e ad oe oo

c’.u ‘compared :_nu c.o -nco-cno- nono-u.non An s .‘.H, .
PR e onnoi?o éao.....v-. -o-.non:i vnennl e 9. --..n :. :

SRR B e ,k -c.:.. J-o.n zesults are ooa--nobn: highes. .
. i nvn- u.s. g:n Ic...ny noau-»n- -Son

1 , q 1 avon-\nn -4-.5- or u!...nnn. :v.n.-u u-.. oo..an.-

v . v, woses !.!Bnn- ‘dover lavels nou an yeurs
N 923 ::.

in ©e plant v-nu
-En-u;. nbo uo: ..-va-:no level tor ,-....-o
. . . : : 5
o E\ A D, ,*u.l.: Te.. Yel. KIXT ot 23,

A

~on 0-'»0 ‘, ,..‘...
4t this plast found. . e

vorkers 2. whon ' .von voco .voruan n.n! a0 -wn-.:.:

$ia2z0p-
- sncy vont.o: nw.uu :-!.n-

end a-nuon!_. -<on-o-. a._..n.
-on 9- :- n-n.- c.-n ~8<- onn..ﬁ.._ in b.

nuvnu
—nn-‘-a- ocon.

. -uvonn!— -uu -0.55 toe r—- so-nv-. .:Quoan
¥ 1 - . o
Nn lexing beceuse v ..-can-»an»ﬂ?—mn; , . N ~ saop -lo. and” :un salignant n.-n_n.n!d a s. o
18 arent messuremen . 1. ’ ignifi t " )
l»u- v:— the mills tat they beve . A 3 signi n-a oan 9. nosus non -.ev:-. cn nu- ncao-.:.
© found in cthe Sactory, and thie ig puzzling 1 N
.. becauae 8. 'looking at the eld

-u-uo'. o:-« one uo-onuo:ol- Vas uo..:s.
:on usn_.gos -a en. o'!.n.
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. V=14 -

that c_. best correlations ex:iited £3r ifhe highesT aeasurs-
sents. As Or. Crump explained to the Commission. it :3
exactly those higher measurements zhat are the 3ceT :3porans
T8 T16k assesement bDecause it is at these higher .evels c=nat
sest of the cehart's expesuse eccuered: 1

{Tlhe data vhich are most pecrtizent ...
4ce the data where the dust counts aad
the particle grunts vere higher., %o
these are tha data vhich would prodab.y
be mast valuable in estizatiny those 314
axposuzes.

Those are slso the ones vhers crs
qots cor ions in the aeighlortood
of peint n five. polnt seven a:nm.

tn snalysing the converted expoeuze data, ;T 18 .3t an:
to Reep 1a mind that the apparently vide fange of zonvers:in
fasters among 1ndividual paired sampies (as vas exeap.:i?.¢d

¥y the shek-qun graph of the orijg:nal CiSbe-achinze %3,

M/ K Crumyp Tr., Vol. XXV( at 18-19.

correlate peerly I, i.zre aaged -3¢

I¥Vidsa you qet the vory lov comcentritiong ' th 1ne
widget 1prager, ... your mumber of PaTiii.se
actually sbescved, om which you Nase TIur v lgel
iopLager ceuar, sre very, very smsl!. 3¢ taere 4
e 8 thers.

- V18 -

“hich vas zeferrasd to Jusing N NesZings In several scca-
:o::u.n.. does no: by 13se1f iaply that mesninglul Corzeletions
sannot be derived. As Ur. Cement testified. vere the paired
samplas fzom his Charlestan zexs:ile plant graphed. they
vould probably demcnatrite <he same. sppacently randcm.
shot-gun patzeri. Sut. :n 2363, s he Zestified. siatiat:isal
snalyses of Ehe dacta led Nia 33 canclude that & Ieaninglul
conversion factor cauld he »uu.nv..nnn.mh\

it is also :aportant that she indivifual paized sample
data Q.e:mon on the Cidbbs-lashance gzagh not Se 3Icnfused
vith the comparisors of annual {iber and parzicle average
from the Rochdale daza. Although use of conversion factors
to determine pre-1)64) expcsures at Rochdale is cleacly
Aecessary. the details of such conversions have not been
publ:sked. The cnly 2aT3 tRAT ex15% are the one tabie that
shows' annual averages :n 1940 and 160 W Although the
cange of individual conversion factors ehown in that table
(from 20 to 60) is not ae wide as that faund {n the Cibbs-

Lachance paired sample data, the comparison is not zeaningful.

1/ R.C.A Exdadit &1, Tab 4, GidGs 11973), pupey aste 53, st SO

<0/ J. Oement Te., Vel. XXNIY st 113-01 . It 10 \wportant, mevever, t)
ﬂ.- te wimd that Or. Desent's tevarsion was Jame e tde basis of o8
averall ieden, ¢ather this ¢3e site Sy site ceavarsions determimed by
Jr. NcOenald, as described ta nete 1. pupe3.

B.C.a, Exdivat 31, Tab 1, Pete, J., ot gl-. A Yertality 3
ackers 18 sa Cnglash Asbestss Factory. e 8r, J. !mdust
(1977), teprinted Urza DONS. W
tes Suet," i:

Cudy
- e
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* %32 o - 113} -
Setveen 1943 ang 1976, there vers 10, 208 suppore for 5 Gonclusion that phe convesrted f:bhep Sounss are
npnnan: CouUnts and. betueen 949 and .
976, 11,9019 f3bre counts. Jaforsunately 4 Reaningful expression of the relevant doses.
vich lictele overiap. gach 333ing company )
vas n»n:..n u:a."o 2413 aress and subazeas. OF. Acheson expressed his belief that shege Canad: an
and LT € zetios (rang: 308 0.) ' R :
té 30} were calculsted .aon .aou-nd- one. convessions -VaFe useful for raghk sssensmenc. 14/
. Pisticular attention ves jiven to 01de-by- ’ i - L
. $3de. aessureacints, where “secarded. and 1. don't think 1t's rigne ¢ -m that
- 0 characteristic _changes Quebec [convession| .8 neces T2ly vorse
faties’ a8 dust coceentra than the othars.  f think they are 41!
. declined evec the past difficule ‘and you have. to mehe tae
- A& precision aor cescainty foe decision whether <9 use thea or tT7 and
R UL estimate that the availadle orcive st the standa. oauvcua:.v,n-.-: ;
1 1n thae tnduatry ®atic grounds vitnout takin. “in%0” agcoune ¢
. OThers - vers used te -the -a~ ACTempt 20 yge the dase-response
s full. . . oo A ) telationships. ) A
. .. . e . 3 w, . . m. TN N M ,,.. R A
838ed upen en conversions. or. BcDonald ang bis colleagues - or. x«um...-ue inding that assntagrul 45
_bave ence agita’ .nmmnpm..mom.m;..‘no..uwm.maa-n ‘telaticnsn:y 1n relationshipy 10Ul be found -« wizn pirticte 3
o their acudy. As Or. Gibbs neted: 22/ - : -

_conveztad. te fibers

o " IZIbe ‘pecantial ¢k oted :fer “totally
o ' nn.'aomu “.the .fesponse --,.ﬁoa,-’—v. .
. . MUt I feck, whe g Uit vae. fiste m1allir to vhat he¢'teen

. . LT L. DN - s
S ST T L tound ‘Previcusly.

0. fihery oo vasmot unespectad s
-eurprisingly ..nWﬁ:.... cog ,

Telation betveen .un:»,n,.
Sounts that vers A‘uo-m.‘..-\ﬂw-n.n‘ 18 e parred ;
b the aines ung

sty o,

- « y. ALY
. lestaete
b N

.A and azils, .»n..l.r..n_.qﬁ‘ an
counts, providiag strong: ,.

Gibbé and Maursc

. r.maﬁw.._.r-@ ‘led them to'be
@.»-‘n,..a..w.n%monmc,nn.‘.‘.w. 2/ Jaares
h 600. paired sample

m.:.:i.n:— .eoze

= costinued fren previevy

- m:@w—.-,-i«mm as

‘,. . e 8.-«......-!...{ tent ]
. . - c.x ket be dascribed, the fidec assesanencs vese thea
. Sl 2 4e8e wsing these figures. o thise figures vere
. N R dasived by totateen; aot 4 ologle ‘coaver
T e e b, v, m ety L
R ™ Rl Fe TES TR =

ot . “ L Y . ..<. d -“ o P -

- . [
. T S d
- . b e e <
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. 1730 -

FiTsT, only :ne study sontaining quantitative exposuse
afacmation Joes 03% rely on perticle-to-tider converaions.
rnat of o Fer>do piant by Yevhouse and Serc7 (vhere old
exposure levels vers feterained by simulation of histor:ica.
conditions that vere aonitored by modern sethods). Although

22¢ vicinesaes Tefersid 22 various studies as 1f shey 8:4

£IT Tl IE sush i2.008 for their exposure est:idazes, il
13 fagt suUCh COnNVersicna were necessary.

Secong. alitaugh there i3 no doubt that corsideradle
78riatian tas teen f:iuad among coaversion factors to dif-
fereat setiings. cnat raziation -- which {s totally as vould
Be oxpected -« ces rot of and by itself desonstc-ate that
aeaningful iaformatien cannot be derived through sysfemacic
Attempts cte conver: garticle counts to fiber measugements.

The seaning?y

$9 of & carefully derired inden was

sxemplified 12 & aumter of waye. perhaps most significantly,

mh.. Svee witsesses coterreq, for sxaeple, Lo the Rechdale data as Seing
2sed o8 fiber counts, deciuse the published stedtes ia the | 13 yaars
express results im swed terms. §eq. g.4.. V. Flakelotess Te., .

a8 45-37. But. 20 Dr. Gibde meted:

{TIhe couate sade fat Rochdale| price to b

esly
siscies ver

wd 2

§o oven lu the data that wvu have coanidarad 1o
ba fincsus i1afecmation, (irst the seabrang filter
techzique vas net uaed te Sesrure the concenteatien,
ond decondly. semq gort of caavarsien vas mecertacy
LR 4736C 89 396088 what the expusure weuld Bave deen
\a {.aer tarns.

. XX ot J9.

- SRS

tn the work on <is chrysatile aizneza. Alzhiugh Frevicusly

having arqued 8gainet AtTasgzs 3y scavert nle

Zezerainazions to f:bers. Ll  3p. McConald hes recen:ly
published the preliminary results 3¢ such a ccrversion
project. Aas he descrides ::Pm.

1° Jeg. g.g.. A.C.A. Exiabie 19, T4d 11, YeSensld. J. C., 1% 4 - T
ealeh of syestile Asbestas M ind Tili oshers ot Juedec,” oy Aren

Cavigen. Nesleh 4t-48, ac 48 (197s,.

-.n.b.-:v:_-.—_ucuu.unu.!—:.—.ﬂ..n ..——.. ..nrq.\-
Sre Conceateatisn aad (ung er tertility: & Preliminaey 1o
10 Sreleguea] Effgge h[VY] Srey 811-17, st 313 {Lyea, [AN

The resvita vere:

Tbe sesn accusulited dust exposure fac the 364
and fee &8 Ceole s far compleced vas
appetiyx., the mesn sccusulitad fidee
fe 903.0 f{ibras/al/ytr. Thus, the average
conversiea factec wvas J.06,

1 ac 1.,

3¢, Gibds dwaceibed the matnedelegy la were Jetaul:

that ve 4id do vas e take Bubs
the sessutemants vhich the (ndustry hs
priec 1977 or up [cto] tha end of 1977
the nidget implages 20d with esmbeans filter,
ve had, 206 ve
Lhe mess tencestcations were, v
s vithis esch verh 3eey ... by
od by wembrane filtee ... (or the
tress vhers vo had messuresents by bech tacharques.

Thea ve Llosked 2t vhot the tide-by-side Bessuce~
wents {a these acress - If chey existed + gave us,
nd ve used ¢

weabraae {Liter, te to
particle tory 1A that ares.

tFretaete 12 cer oI et g
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eontribution of peak bursty of eXposure. In making dredic.

tions for future 9Toups in secttings

48e 18 force, it sheuld be the historical data (¢r3a those

cohores wich lang term, low dose. wvithout Peak burst expo-
suges, et should pLovide the 8ast seaningful n.:—n-ano.

vhere control! ssasuces

A censsderstion parallel to that of vhether tie
of saposure of nb. nuv.nn {s eimi)ar to the. pattera ot nv.
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have found more disessa wvith the same cusulative exposuses
Among mainteaance men than production vorkers. Both inves-
tigaters have gencluded that the tateraitient and pesk aaturs
of saintanance workers' expoeure probably sccount for theit
graster disease. Or. Eaterline found lncreased axcess lung
cancer tisks among aaintenance workxars as compased to praduce

tion workers 4t each level of escinaced cumulative aavnnsn.-.nl

{Festante 1) continued froe previeus v....;

10 e ewposed mere ta erecidolite than chrysetile. o pessible todepesdent
resesa fer the cer divesse. In ss-:o-. the susbars fron
the conclusions

(C. McDensld Tr., Vel XIL 4t 39), Or.

LEls 19 ressensble to thinh that thars ave Voady
atsms, sad thurelore soe can imsgine
svarvhelaed, a2 1t
te believe thit &
thaa tae
L be such

€. ScDensld Tr., Yol. XIII at €2,

18/ B.C.A, Eabibie 3, Tab ), Recarliae, P., gt pl. "“Wertalicy ia RNata-
tisa te Occwpstisazl Uspesure i(m the Asdesces ladusery,” 14 2. Ociup,
Jed, 197-903, ot 900 (1902).

Or. Rataslise nentifted.

{Tiha vhele sotion ¢t tine waighted averiges deasn’t
fis that sitmscien very well, yeu haev,

Naviag & disprepectisnstely large affect oa the
iacidence of lung Cancer.

. fater.:ne Te., Vel. WETT a¢ 0.

. V27 -
Susulstave Preduction
xposures leppcf-yeacs)  borkqry
Cader 123 1667
123 - 369 1882
30 - 49 3222
300 - 74¢ 000.0
730 snd ever . 42084

Dr. Enterline testified that his belief "high intermittent
doses probably have disproportionstely larje eflecte on
disease” vas also "about the only way that [ can explain the
very high cancer incidence that you abserve in !nsulacion
:o-zcnn.-n&\

The timing of exposuze can thus be iaporsant to Tisi
sssedsment both in terms af the need to matsh exjes:ire
profilas (high dose for & fev years vs. lovw dose fvr man

years) and the need to consider the poseidle inord:inate

)/ V. Racerline Tr., Vel, VIID ac 42,

Or. Sicholses neted the pravalence of such pesh expesucas for inde-
latess:

{Tihey vere esgaged is ... sixiag cesmest, .3:.._.

The dust cencentestisas ia
tioe wete bighly vaciable. [f
thres sisute
it ¢seld bave
akies of 28 such
er, but then fer ¢

sir, sed the svecige ever
ol time vas e¢slatively lev.

%. Nichelson Tr., Vel. XIV at 62.
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srciand"IE e Tt Aaeas et e o e

Closely es poserdie to exposuce esses noted this Likelihood.

mmmm””n.h-“ on-n”n” »%aﬂnm”““—m-“:” “omo”“wnﬂwno «nonc . ._:n»’-c—”..ur P“.\r- evidence Ls not <w9n¢n i%s ..-uno.dw-n-n...i )

"""o-n&nn.nﬁnn hﬂuﬂbﬂhﬂ”ﬂ“nhﬂ‘ﬂl.ﬂﬂ'ﬂ.ﬂh—"ﬁnl ,.n:.—n a8, &~ xvos br. Enteriine‘s &n¢ Dr. weill's 1T4dies 1.

' A eimilar noao-d s n._-.a vn -un'vn- Lo extzapolace
t23m n... ouu:.....n- at ..onr...- ,x:ono ..-uo- 1] n-o.:. very _.- -..—!:a-. te -v.a iatense ez sures ay . L
- high dusses nc-. :-:R n.n.os. —... 8 ¢-<2.. :o:. s.u. She- et ihars cetained 1a sees n...“_..-u.-.n...n..-s.. bave - '
U insulacess scudied -u o-. -n-—woaw. .nou !.put-o. _525 . u.al-..- Te., -o—. Eq " * . N
. t0 dave secelived !.nv..os Sesr Ssbastos expcsures 1n shore ‘De. -n:.-: u e e e h . e T
seriods 15.: oaan.nnn.n—o- peaned az so, : '.oe» or moce.. ‘ , ey !L-,.- e, . S L X

- Ut luag cleirance -nvr-"-”u -.": . , - N

might -f-c. u-.u: -..-. N

. -!.:—n!:.. : ...n: -..- o.? 2

i A3 SR
e S

,cno.tvo.an. "Asbes
lsuv !_qo »ro: no vo oecgo.

...2-.:3- o- vo«- _-c-- 2tacs” [
Civee -s 129320c0 ..2..- tesse 1a e3¢
A .

l... ‘:un.
Yeill n.-o- . :... teniet

H me et e
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the exzesurs snd mer23li13y infarmstizn fren che:ir schorts.
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3T L4 reT au?

durat e 3z 1vefags
LMPCLArT simgoner:

NG MPPAZELT ex: 4 Na

Qiver e can LAFQr

infermazion, several af

LAt are :3pc taz

AxoOr.y SuUIR i.4.40 se e

Jlazse

otudies of “r. Seli4off »nd tre imes f3cezry
stadiad by Ir. Seidman. 121 nes

tative a2y

.‘-..u

Siven tha s1gnificant ispacz af emaXirg on the riss ¢?

Askestis-ralazed J:sedse a¢ 1:acuseed :in Chap

o B.3.A. Camdit °, Tab T, eanil (I197Y). QURTY Ate ', at 2L

a8

It ALder STl AL vatens)

suen a8 R H ‘Pattazns
of Merta. ity ia A i. Acs
ey, 3lew

T 8., eunge
4 t..n: e Shetiaet

> 3¢ Jmoxing 4ata on A Johore's mesbers pravides

sesen2ial information to predicting ri

¢ 413h infermatien

3N 2niin z2encazs of the cohort ve 3nd vers not smokers, 1t

18 podeidia 3 smake the nec

ry adjustments to determine
whas pezcentage 27 the health out:comes should be attributed

I3 ISBEITIS IAZSeuZes 18 pFIsed tO smouing.

4

Predicizeny Y

sccurred 13 i e outcomesn. Iz ie convenmient

T2 talk 3¢ sums exposures. 3Juch nuabers,

rovever. would ebscure any gose:dility that the risk froa

em™ A3k exposures (such as 30 Ziders/cc for two
Y323 337 31dier Irim tne T4 3! lanjer-terd Llovers exposurss

Lers.cc far =en years), Jespi%e the fact both

{such as 3

pazierns yield the same cumulaz:ve tifatime exposurs (100

f:ber-yeazsy).

Corcesn abou: the possidl

1apact of the pattern of

exposure :s raised particularly vhen attexpts bsre oeds to

prediss 48 for futucte long-term, low leve! axposure

“0zXers

3 noee epidemiology studies of vorkers with
quite short-term intense exposures, such &8s the Paterson

amos:te insulstion wvorkers. Ae Dr. Crump noced:&d:

0T ar 2a-28,
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. Veld =

Or. Crusp provided the Commission with criteris for
evsluating the suitabality of an epidemiological study for
Tisk sseesement. These critaris are listed and discuosed
ceughly according to relative isportance with identity of
asbsstos saterisl and quality and quantity of exposure dats
seing of greatest ..leonn-:n..m\

Alscst vithout exception the sedical vitnesses empha-
t13ed tne varying rieks feund (n different settings -- from
chrysotile RINIEg to asbestos-Cement production to asbestos

textile production. Dr. McOonald summarized the <-1§no.—b\

the sLrangth of sa epidemislegical study g
avlieally to rt
it sed Lde ¢aepletenasas of (olleve-up and vital
€ertiianent - vere Jdiscuaned (n Chaprer 1T, pupyy.

187 €. NcDonmsld Te., Yel. XIUI at 34. Dr. Ovmest agreed:

The steopaccs of Jeso-vespense data Lo different,
very euch diffacont from the YcDeasald studie
40 Jdifleranc ... set that such Q2f7s
ws and Cateciine sv the McDonsld

Ak 4 ceuple of e
rItiens i¢e Aot ¢
Liey area’t tbe sume 43

Ve, 18 om0 etagr vara, Nive sttemstel to ook
28 the airherne fidee sife. Vimnnionsl cnsgacteriscics
of testile versuo otler peratiome 913 <hezsatile.

I think Cwe Chimgs - f1:92 .4 t333 that
tentilen 2ad the mature i3 tae -

thianer (ibers.  froa iae

¢ 13 23at;aved n next page.

Soth Rochaal on the one hand, ang
even a2ore defin , Jement, on the
other ... age very hard to reconcile
vith those other -~ the aining, atlling,
and A.C pipe and fr:ction.

3

And, again, va don't have to be
surprised, because ve're dealing vith a
nusber of proces which essentialiy
consist of mixing asbestas;
it spart. And, therefore, %

seem tO0O surprising that the sort of

anvironnen
in therr ¢

xposuzes Mght de similar
ies.

It doesn't. again, sucprising
that, 1 you go 1ato textiles, wvhere you
hRave the cari:ng. which is one of the

most trauma Ainds of process. that
the fibre will be different at the end
ot 1t.

Dr. Crump saphasised the iaportance of these obeer/a~
tions to risk aseasament 1Y/

{i}jn zav:iewing the literaturs ther

10
-

elsk Tcom d:ffecent types
ard even Izoe diflecent
processes that use the same fiber typa,
and whether this is due to different
physical dimensions of (ibers or chemical
dimensjous, for whatever reason, in the
epideaiolagical gtudies there does
sppear to be & diflerancial in risk from
varfous materials.

(Testnete 8 coatanued frem previews page.}

these 2ppesr te Be the mesk {mpectiak (a tecms, &t
ol cascecr outcsme, [rom the oelels TaIR have
been vsed, 1apliatition vedels.

So T chink it's quite Likaly that ve wvill see
fifferances by 1odustrisl secters.

5. dement T5.. Vel. XOXIT ot J6-37.

1/ K. Crump Tr., Vei. XOVE 2t ).
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tion of the shape of the dose-
cugve ta that very lov part af
the curve ... ia very difficule ... .
{Jjusc because that relationship {at hagh
exposures| 4is selatively linesr, and
aany people have shown that, the Qusbec
scudy, (ncezline. and so forth, that
doesn’'t necesssr:ly mean aa this cumula-
tive normal cuzrve shows, that is rela-
tivaly linear here, it doesn't necessarily
sean that {t i3 ar to intercept,

Chooeiag a model t3 extrapolate risks at lover levilas
14 necessitated by the unlikelihood that epidemiolegy will
aver be able te determine definitively vhat the dose-respcrse
relationehip is at the lov levels prevalent today.
Dr. Michoison has described the d:fficulties in determining
s chrestold exposure belov which asbestos-related dis

[ ]
vill not eccur: i/

The Rk confronting one who would
define & level belov vhich no carcino-
genic risk enists for husan populations
is virtually an {wmpcesid one. ...
{2)hree unfalfilled requiresents confrent
the inveetigator attempting te tablish
8 "no effect level® for asbesto

1) 8 sufficiently large population for
obeervation;

11 knovledge of the asbestos concen-
trations to which the population
vas exposed; and

3) sn ocbservation time sufficient for
the fects of asebestos to be
manifest.

As a numbar of witnesses noted, it will be many yesrs befzre

4 sufficiently large population of vorkers 8t today's enpcetse

13/ 8.C.a. Exhidit 19, Tab 3§, Tichels
ter-=The 1LY app S

¥. J.. “Case $294~ }: A
. Acad. Sc¢i

- JV-1§ -

tevals is folloved for a sufficient time to determine whethat

they 4ce suffering from asbestos-related dis e, OCiven the

lov rates of disesse pradicted foc such wvorkers -+ even if
iinear non-threshold models are assumed -+ & very large

group of vocrkers wvould need to be followed to assess such an

enperience definitively.

As Geoflery Barry has noted, even Lf the existence c? a
threshold vers bayond biological dispute, it would ba quite
uniikely that epidemiologic evidence would aver be able ta
wszablish the threshold dose lavel. Baecsuse of random
variation, even :f{ there vere o cases among 1,000 studied
individuale that would only mesn there vas rveasonable certainey
that the risk vas less than 3 in —.oon.—b\

Given the near impossibility of ever bairg able to

document convincingly the existence of a threshold and

‘deterniming exacily vhat that exposure level 13, 3any cbsecsers

have advocated use of a lirear non-threshold model (cg

predicting asbestos cancer ris

. The fimpsen Repect, for

one, mace such a choics, -q—-;;a.—h\

{#¥]e prefer the linesr hypothesis for.
asbestas-related lung cancer, although
it is iapoztant to emphasize that there
{9 considerable uncertainty about th
foras of the celationship, and (forns
othec than a linear zalationahip cannot
be axcluded at very low doses.

Theery
9 Be3-149, ¢ M6

13/ N.C.A. Tabit 13, Tab &,
[N .

oy R.CLA. Tanibet 23, Tav §, Bestish Advisary Committeq. Asbeptae
alter c13e4 23 “Simp Repart”; Vol. I1 ac t4 (1979).
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By automobile or smoking -- age voiurtarily assumed by
aillions of persons, many of tham with full knevledge of the
dangers involved. Even though many pegsons do not consciously

asssess all risks prior to initiating sctivities. oc. in somse

cases, Fecognize tha extent of risk, heir villingoass ta
conduct such activities establishes a conteat vithia which
to assess v»o«oan-!.o riohs. Clearly, for life to continus,
some risks can Tessonably be tolerated, or are not lacge
enough te juetifly exorbitant expenditures to achieve (urther
r1sx reduction. Accordingly. government would not be making
wise decisions for its ccnstituents ware it To aCtempt fo
elininace rieks that citizens would consider vorth taking.

8. Bk -un-.ucmw-m“: Principles

Sefore uaing quantitative risk assessment sethods vith

the ashestos data. several msthodological questions Zirst

have to be sddressed:
ee  What model should be used 20 ex.zapolate IZom
Rewn risks at high axposura levels to much
Llower exposugses grevalent today®

- What r1dentiologic data is best suized Io¢
osuch glek extragolation?

e=  What Types Of exposuras are llXely to cecur
in the futuce undec vacious regulatory zegizes?

The falloving section sumsarizes the extensive inlarastiin

on these issues presented o 3he Coaniseion.

Any eilorla to extrapolate the hijh dose epidemicl:gy
FesU.23 o predict the consequences of Taday's lew eaxposizes
ausT Tely on some mode]l to determine the shipe of the decae-
Teszorse relatzonsh:p. As illusssatet L3 2%9 sany apidensie-
Ligic studies discuzsed In the prycis:a whaptes, The high
axpasure dose-resporee relitionships Zsr asbestos:s, lung
cancar and sesothelicma have generally been linear. Novever,
3¢ lever dose wubcohorts (“here they have been akle to be
tdencifisd), there has eften besn no dpparent raspenss. The
overall dsse-response Telszionship ceuld thus take cne of
saveral Zocas:

- 3 could ba linesr throughout, with
sn absence ol response only when
"nw"“"nmn_"- tsro (liness non-

.- <% could be l:iness at high exposuce

levels, but decre 10 sevetity as
SXpOSuUIes Near 3 {curvsilinear);

~= MAlthough linesc at high exposure
levels, an exposure level cculd
exist below which no resporia
ocgcurse.

As discussed in detall in Chapter II[, subszaz-:al
Suppar: emerges from several of the lacger and bes: 3z3:-
mented epidemiology studies for the thesis thet & duse
ex:ots below which asbestosis and lung cancer vill net
occur. On the other hand, as noted by seversl vitnesses.

even those data cannot rule ou: the possikilicy of ecoe

mall risk 83 lover axposu levels.
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Prior to exploring the quantification of asbestos
rieks, it 1s useful te consider ?first. a framevork within
vhich such rishs should be placed; second, principles (or
avaluating epidemiclogic evidence (or purposes of crisk
assesement; and, third, several iseuas peculiar to asbestes

Tisk as

ent., including conversion of historicai particle

counts to currantly esployed fid asurements.

A, heasures of Risk,

Epldemiology studies typically express risk ia teras of
gatios of risks in & cohort of exposed variers compared to
an unexposed population, taking into account factors guch as
4ge. sax and race. Relative ctisks are often expressed as
standardized Moctalicty Racios (3MR's), which are relactive
1843 of deacth wuliiplied by 100.

Tha relative riek of any single dise

e is tot particu~
larly meaningful as any relative risk grester than one of

8 common dis

se (s much more eignificant thac s similar

ctelative risk of a rare dise

®. BRelative rieks of a specific
disesse are therefors often re-expressed in terss of addi-
tional risk of death by caking into sccount the death rates
attributable to the disease at issue in the unesxposed pcpula-
tion. It is then possible to spesk in teras of the risk.
either ennually or during a lifetizse., that a person w:il! die
prematurely cus to scae exposure. Jor example. (! the

telazive riskx of lung cancer Jiven & cerrain exposure is 2

- IV-3 -

13.8.. 8n SMR of 20€0) ard 1C% of che backgraund populaz.zn
d:9 fzom lung cancer in 4 g:iven year, thea 207 :Z

.a.«...-._. pogulation (}.9.. tvice cthe expected raza, or wa

out of 10 persons) would die Irom lung cancer in that 7ear.

4 additional risk of death for an* sacson with the $i-

would thus te 10%,

8 are placed !0 guch iaima, AT {8 poseibie 39
put them {ato a mesningfui conzex:z. By comparing the iika
calculated for toxic chemical eaposures 0 other coezor
sisks. mesnirgful decisions about the necessity o des sak:il:ity
¢ controlling such exposures can te 3ade. As Or. Sa7id
sackett told the Cosmission:d

are is abundant everyday evidence that
cceptable threshol ist for all
sotts of environmenta) hazards; a»n
-u-n 1ia1ts aze 2 case in pcine.
tie issus beccmes one of reflec
' society's judgemancs of the utility of
the social rasks (e.9., health) and
social benefits (e.q.. economic) of
varlous points along zie dose-responss
gelationan:is

$3ciety noraally accepts annual mortality risks er the
irder of cne :a a aillion (s7inivalent over & Typizal ¢ A1t
11%e to & 1i2

=e zoral.ty crisk of seven in a hundced

thousand), and freguertly pccepts higher levels of zisx :2 2

—————e e

i Sackett, D. L., "A Review af Diagaestic Tests foe Jausatian.’
s Secoad Fublic Yeeting, App. B at 3 (Cec. .3, $J4C
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. OCCUPATIONAL RISK ASSEISMENT .

In an eza of incressing concern about toxic substances

in the vorkplace, in the food supply,
2ent -= it is ocbvisus w
desicable, %o eliminacte a1l human txposutes.
te non...-n on hov scciecy's

in the a.u.n- savizon-
at »n {9 not possidle, nor even

Attention ause
resources u..o..: be allocated to

cope effic: sntly with 9.  aost -—qa—.—n-:n riska.

" is aecessary to attespt na place risks. —:
no:noan.

sone a...:n::v-o:

1€ ciak a..-an:nn-nno.. {s not olv—on.n societsl n.-o:nn-

vill »:.135& ‘be

I:-:on-n.s vith »ao-.n:.-n- suns .:5 -

speat to elininate dg winimig risks, vhile .:..::5« n:w.

.u. —cuon-n. no._-:-n-v: -n:an:»n o:onn-
u.<on.n € quans Ltative Fidk sages _and

‘have n.-...- vo-:

w.oa .!:.n the -o.« aTudied -.Eun-:n.-.

: . -5-«52 non t._nns '
sa:n-. ! -

ngsn—n.nneo :-_. a
w-.n.oa ot

‘exposuces to _.n-&nn effects of :::
. ns-.n.:. Eor dose’ uo.:-n- ean vo

co-v.no the- ‘uncer~_

e g e 2 el

c-.n...- evidence, the n-nn u-u-;- 9-n ic
<-.< -..v-n-:n»-— dacs base .

...n n\v—n.-: ::37.- o-nn-v.
onv-u»naun- or ne-.-.c-n..on.- resules -« bigh

.uvo._:..n.
derived only nno- ou-u: .

tizerimenty, nn:n;n c.. nesd no-. -us—«.n:-— _anoao-nnoa -

frea anizal to -5. -.on .-wn-nu-.
pred:;

sors no-o izom -v—aou—o—oa -!..n.-.

thke 3ost aeaking syl
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1 think that should be done before
snyons assumes that asbestos alw
high doses of asbestos are always LT
ciated with an excess of cancer of the
alimsantary trace.

As Dr. Veill concluded, after refarring to the recen:
negative findings hie owm, the Dement, and the Ferodo studiaes.
®1 think more and more there 1s becoming some very substantial
doubt® abeut any sssociation between asbestos arnd gastzein-
tastinal cancers. iy

b.  Lazyngesl Cancex.

Socause upper Tespiratory tract tumors age ctelatively
tare and eften gureable, attantion was not focused on the
peseiblliity of sssociations with astestos until the 1973
case-control study of Stell and NcOill reported an association
for laryngeal npbnon.muh\ Subsequeat studies have unifocaly
failed o find an assoclation as dramatic &9 in this inicial
report, sod bave cast doubt as to the exjetence of any true
telationship &t al)l. As Dr. Corbett McConald has -Sn-?E\

A case-control study In Uiverpocl by

Stell & McGLl)l (197)) shoved a very %ign

telative risk (14.3), but the irgut
vere not made blind. and it :8 4
to sccept that only % of contrs

in that cicy had been exposed ocuj
4ally to asbestes. In & saaller Sase-

140/ N Nel)l Tr., Vel. IX st 143,

J Stell, 7. N, sad T. NOill. “Aedestae aet lariages. “u:iee.” The
ascqt 416-17 (1933), -

HY RC.A. Cxbivir 19, Tab 32, NeDenald *i7ic  gu3sy et 1t T Ve,

« 10i-134 -

control study in Toranto by Shettigara &
Norgan (1973), also not aade blind, an
sseociation was found vith both asbestas
expasures and sacking. '

Two turther morbidity casa-control studies of larynqea.
cancar have been conducted, and although oao.muh.. tinds an
asscciation, the other does snn.E\ Mortalicy daza from
the two large vorker cohorta aze also in conflicz. wi:zh the
Selikoff insulators reported to hava 9 (or bes: estimate 11}
observed ve. 4.7 expected laryngeal cancer deaths, wr:ile tze
NcDonald miners experienced no ;nn.:..E\ leading
Or. ¥coonsld o note; i3V

Our findings on larymgeal cance:

are clear cut, although othars' have not

been so. There has Deen no excess in

this industry. and there is no quantita-

tive assoctation with exposurs; on the

other hand, wve find & direct relaetion

vith cigsrette saokirng.
In eux, tis chance that any significant larynges. s3nder
could occuzr at tzday's low exposucre levels 1is minima,, !

not ron-ex:stent.

7/ Bergis. A, W, sad P, T. Shettigacs, “dccupstional Arvavsias lipueic-,

kiag, sad Lacymgesl Cocsinens.” Ann. N V. Vesd. [2E o5 BERA I TN

al-.

&/ Yavhowse, ¥. L.,
2

.n:-n.a...:.u:unu-b-i..r....:..L...:.
[} T-9% s lyea {. itae

coant B DA Tamiten 1S,
W Tere vl ot T

Selikaf? (1179), supgry set
MeDomald (190

136/ R.C.A. Lamidsc V0, Tab W0, YeSonals 104D, quagy aote 1D, ae 13
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aysplece will register up to five 2imes higher than those
same concentrations would have segistered 10 years .nn.w.n\

The combined effect of Chese last
two factors means that an atmospheric
chrysotile concentration which would
have been evalusted as 2 fibres/ml ia
ajght wvell todsay be svaluated as
somevnetre between 4 and 10 fibr
8o it faollows that these chrng
sampling and avaluazion techniques have

brought about %ushb.mmh igttening of
ard slnce

the hygiene etan ’.
In general, the shift from vhole [ield to grsticile

countieg techalquea has less significance in intarpreting
Woxrth Amertican data vhere the graticule readizg ssthod has
alvays Pbeen generilly esployed. <The sign:ificance of th:s
change in interprating the Oritish data from Rochdale, hov-
sver, fo large, se noted in Chspter IIf.

The ehift (zom ares to personal easpling fe eignificant
ta firterpreting datas from both sides of the Allanzic. Orly
iz the most recant years have data {n wost plancs been cca-
piled on the basie of parsonal sampling: much af the histor-
fcal data veflect aces samples, vhich ss the Simpscn Rejert
cencluded, sre likely to undezestizmate actual vorZ'ter d:ses

by a faoter up to tvo. As Dr. Gibbe noced 32/

W i

8/ O. Oibbs Tr., Vol. XXIX at 7S, Drs. Chase a2ad Rhades iqread that 3
4ctar of tve apprexisstaly expressad the uandagestimscion of pecsensl
a8 3y acea samplisg. N. Rhedes 204 G, Chsse Tr., Vol. XXVII a¢

= (V=41 -

Al of thosa factors add up to the
fact that what ve are counting today has
increased our concentration, observed
conceatraction, over what it was thenm,
One can argue about the order of magni-
tude of it. Possibly Steel's, I've
heard figures like Steel's discussed in
other sattings, and maybe one is talking
about something like four Lo one, maybe
overall three, four to one change.

Ceoffrey Berry has noted & further effect of reliance
on area samples that “take no account of individual vork-
styles® -- the bias toward lov leval risks vhea they are
used for risk eatrapolation at lover dust levels iV

The reason for this blas {s that some
sen with disease would be recorded as
having & lowar exposure than they had
ceceived. Of course, the opposite would
alsa occur, but the erzors 4o not produce
& flatter doss-response cucve, ch
would intersect the true dose-response
€urve near to the mean exposurs. TYhus,
m.uo Lealth riek | Rxaggerated et low
ave .

it {s thus tsportant to take into account the ares or
personal natura of any exposure dats in any of the studies,
as vell as the microscope counting method, before procseding
to extrapolata riske on the basis of such data.

2. papscted Ewposuges.

Undar any given standard, s cospany seaking to stay 1n

corpliance vill have to achisve average plact levels wvel:

mu\ B.C.A. fxhibit 1), Tab 7, Barry, G. sad M. Leviasoba, "Desa-Respongs
elativashipe for Asbestos-Related Disesse,” 330 Aan. ¥.Y. Acad.
18594, ot 191, 192 (1979},
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&

belev the s:andard. A8 & resul:, mcet vorkers will have
average expesuces considerably
This natursal outcome of

varisty of reasons.

lever than the standard,
standard setting will occur far
Firse. the Q:Q.ne-nn of achieving any givea exposuse
level will vary from vorisite to. verksite. Civen that a
plant wval} be fequired to be in coaplisnce st all

thoss steps Recessiry to bring the worst
vill, tnevicably,

.nnll.

sits in compliarce
reduce exposures at other sites to even
lover levels. ) ‘ Y

. -onoas, ono..v.n...:.-n sonitoring of asbestos at nc,n-.oan

. 73- : -:vu.rn L X no..:no:v—- .anun-—an-. and Eo:-.
Fo C )

r»:nu. As. sn.n:-os in sore detatl nr.vn-n vt co—ot. ’

this "-c;-.:n ..un:n-:_n« n::- -. v-.an to I.:.n.»u

vo—o: -..n 34.- -n-au-nn in o_.non e’

ST - . aversge ouvo-:n-. :o-.

v. -v_. to -.:::n 2] non..- -un l--.:..l!.n. vonot.

- —o ol no.v:.pn- 59.

; +o. and lot'g-
Fr.o vno-nnn ‘standard a0 as 0ot nn\
t :. noaaoannocn -the | y

¢

- V-4 -

-n-aa-nn in England af sue fibers.
(V)any tewer .w.

an all cie in ¢he
factory st vhich ther -.-a% % ts enforced
vill be exposed to tvo fibera. Pexhaps
& tencth of urnl.

the relevant question in

.n-unoa setting »- net c.n:non-
non example, & two Ciber .xoaosnn

vhae i:. te the n»-r 4t the consiterably
-c.n-oo sxpceuse jovel na-n vill b

3 s.the nataral coase~-
Qquence an s tvo Cibez ¢ -n-..:_-nn

" what the risk vill be at,
level, ucn. 2azher,
lover

eon.qnu..-ﬂoa of cumulacive -..vo-.:.o. tor .an..-n- .n

. Bon~fixned vorksites .- an c... no..-n!.nnno.. 1

:9-5. nu,
sven fixed vorsizes

-u.-nufnuva-sno vill be o.._.n S
Fazages  vhese cn.r. -nvoa»n. c—: be ‘

co—.rn...n .-:._. ssbasess ~mwn,n.wo= ..mon::.—.m a0,

:.nonlpnn.an tas’ na

R -u -=n= :ngnn»nan. 5- vn» -nn

uac-.. te
are : n...mu.a.....n
noob conx-n :.. ..

SV G U SO UV L S -
g ek A e,
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asbeetos for less then 10 hours per «.-n.wn—\ and that peak
concentrations duting those periods for most operations

{vith the preminent exceptions of use of a Doty Machine or
abrasive disc savs vill be less thas | fiber/cc.i¥ when

ch Trizagle Institute (RYI) Ssu setlmaced that e cute
spesotion 10 requiced foc ooch 1,100 faak of (ostalled
pipe. B s Teisagle fastitute, Asdestes

adegd, Septamdar ividiag
00 sasual peoduction of 29Bastes cement plpa (s che U.5. by this tigure
vields sa estimste of 65,230 cutting ot sachiniag epacstions aamslly.

A typicsl verk crev for (sstallstise of ashestes cemest
theoe to (our pevple

T ¥
cemest pipe, spprozisately 4,130 san-yesry
1lacten.

The estimated 49,220 cutting or sschining sperstions tabe so aversge
of 13 ailautes e3ch to porferm. Thus, sbeut 17,307 hewes vill be spant
saaually o8 ewiting sud oochislag speratisen that bave cde petantial o
produce expesura Ui ssdestes [ibaes. [f 2a sve of 3.4} verkeco sce
expsaed te thase eperstiens, the result will b 016 san-Beurs of
expesure (0.33% ol tets) werk hevrs). This (s 2
Secause mot all vertece will sctuslly pecfarm (lold

56 ena males the oxtrome sosumpticos that & disc grovp of veskars
testalls aeb sad oo other type of thase verkess
year of opecatiens that asy vesult fa sobestes
3 0.311).

expevvre (1000 heuw

§8 oue sdegus the secs reslictic snsumption that tde verkers vhe
(aetall asbestas comest pipe slee fascall other types of alpe, and vice
%e00, the (requescy of sa ledividusl veckes's srposuse ¢ entes
fibers (o ouch lower. {Under thts acesscio, vill have
1.8 hours par year s vhich bea way &

Dust Lxposures Puring tbe
telng 2ad Machislag of Ashbastes/Coment Pipe: Additlesal Studies,™
(Dacesbar 13, 1977).

Mot cuttiag, eschasing snd tappieg epecstioss preduced very luv
fider concontratieons. Ouly cuttiag wity 3s abeasive drec sav aod fre-
{ueat machiaing vith s Doty tesl vere feund te sesult (a pesk coccen~
teatiens (a excess of 1.0 t/cc.

. 1748 -

these time ard exposure level data ire coemdined, it can Se
detervined that time-vaighted aveiage exposures vill be
iess than 0.1 fiber/cc for all werkers except nw..n-o Tare
(and pechaps non-existent) workers vho spend their entire
tize doing nothing but installing sstestis-cement gipe us:ng
aathing but an Scasive diaz saw {10 yoary ipecation in the
installation vnunt-u.nh\

Thus, asbastis-cement pipe :nstatlation workers would

have average exposurss in alaocst 3.l cizumstances (and ol
circusstances {f good work practices ~- including not using
an abrasive disc sav -« vare eaployxd) Below 3.1 Yibersscc.
Thus, even if a worker spent a JU-year career installing
such pipe, his cumulative exposure would be well below

4 Ciber-years.

Central to the estimation of risk posed by future

Asbestas use is chacacterizstion of the population l:iely to

ATL and EEN data, supr tes 3% ad 3%,
that everstate the evpe teavel aetritutad
ec1fic aperaties, ealy cuttisg with sa edrisive 4ese o Per3iu.9e
vonceattatians in oxcens of 0.1 ['cc a8 3 t18e Vaighted avarage +ipue
sure.  Aad, eves & werker vhe ilastalled ealy sebettes comert pipa ind
vhe used 2a abcasive dlsc sav for evary specation vould dave 3 ninisus

time vaightad average expesure of oaly 0.2 (/ce.

It (¢ &9 sveumed that Delf the fleld eparatians pecformad sre

brasive Jisc sav veuld rece tise vaighted expesy
Tuctharnare, i s 1astall other
of pipe, even exclusive use of the ¢ sav for Ting

tioas vill aut praduce time vetlghted aversge expesure le
of 0§ tree,

£ A eucasy
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s ..5 Lo .-vo:.ar- on:o-. 9-:

a 1Vedd

te wiposed. Moge asbestas rigk ASzesanents to date hiae

9 the $d-yesr wvorier,
wors:ag life.

refecred oxposed throughout h:s

1t 19 clear, howve

£. that this hypochetiza:

votker loes .Sn fepresent the typicsl wvorker

and that any
nc.—.uuoa fée esuch a vorker wouly 9roesly exaggerate
‘ltely hesleh conse juencas.

g0k cal

1r8%. .......:.a bach, Feshags, to the lese SCHS .-u:ao-»-

it Rae -onn'. common practice in 4
aenza 3¢

Jtudy,

e8tos cisk amness-

talk of the 2._8 ef 30 years

of esposure. Such

Rage vill be the vorkey

onts have no va-. fn unnu

sho’ .- espisyed- :. an- raent aon -39:5 _;-
t D ...:..-. .

As ...:-:. ‘Peto .Sn-a €3 the

:oll-:oa. 2% year .
vorking Ltives ¢o¢: be auch 'onc wnn—_.-,n..n‘ W ' ,

... Second, o.-: a small .Enuou. on.toq._ will be in .
...29 <.n....vno—o=qna eXTOsuL 0y no -.wa- indeed, n..r
92.?2. ‘9t ‘the gnanonn. :

B

TN
-un-ﬂ.n-o..n a-vo-..:- i nn:a ._-n to miners and n.:o: -:n . "
‘:-24 ara -no.::n.s narusastusing ’

ol.—ow n.: —:.:.:s. 8.

-..n -.:. n: uaan.w ev. TTTS .nn.:a. in the

85 .0 “fever than

—h\ 4. qo-o e, Ve
uus | 37 ‘...r:-. $ca

Asbasten;
a8 DIE).

B B

¢ Jepacracay
»l tarf:raut:an -...-__n

AL i Selfage
7 Mereizafter <1

\ng ..onrcn-. __Boty ‘-nnon-!‘.:. i -
T e e e v o ey s e apo o ew - e i B B N . .

) -- te (74, ¢, s.-l: Te., v

,..l. e Dhapree VI,

) TN -- .:-—-:- o- [ 4

sines 13 -vvnox—l-nc»u. .n.uo...nk =

ut LuTcer 3¢
Banufacturing asbestos praducey . is o

the size of thig workiarze

tat:zates
in ke

ently pue (¢ -ao.::. - ooo.uh s inaz

vockers oncn.-s in
Thus,

such :nnoq:- 4 tezavnas
the teww\un.o thas
the tyre of -n:&.‘

' Qon..l..p-nuo.. of

-
‘.awo-_.no. 80 aacs
fiber-year oxnn-c:
cond:tiang s ite .-:.

ncon.no well

In fac:. aagy
v-—ox 1 a.u:\nn &
2 (ibers’‘cc standares, nm\

for any ...as:»n-:n vonnyoa on n.: F

no vork —o:o -uam‘: at :5
-uce-..n.- cn:n-n n..... 10, n.w.n.u;. Y.

A auch, -.-.o.-. nustez cn tnnr-.

mn\ Oeret” te: .! Comnisoson”
ssecistion 3- (Jan. 14, -.?

"W o.ﬂz

F sele 38 .u &,

Estal of 14,009 ¢ wader e
¢ ealy » .v.: It the then PerItiag
erstions. € Deiel, a¢ *o4 (Fy

lase tve e « 830 aumbe

lance

s dreopped te 8,000 wmd

-. c-:ql. ¢ : TR
s- ..o-:.::.- Cerkploce
sien Study, Apesl 49,
.n e <raprates op

““The 7»'..2- [£]
Asbestan Fidge

¥y & emall pescentage. o2
13 asbesten nsnulacturing :2.-::

: N

s wirkers

g
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filide construction wacg4ecs 4nd gacage mecrhin.cs, LHis oetn
7300uBly estimated in the United SCates €2 B4 %=0 %3 three
z::t100. 87 §n catarie. the Ministey of Labour 714d 14%:2a3¢d
“hete eie 230.000 construct.on tour.:‘».»\ Alitaugh :he
sTspoEtion of these workars “no sould occasianal.. be espciel

%3 M4TEITIS 18 ROC Rnown, 13 13 U

idely to be liaZje.

+Ff “hose woghezs, avegije exzosutes age weli ce.ce
those N the PIinary manufacturing aetting vhen appraved
work Fractices are employed. Rice “ould be the worker :n
SUCh settings with avesags eaposuses uves 9.} n.rv.n\r.n...».
Thus. aithcugh this portion of the veckferce might be lacqe,
183 lifecime exposures will alaost all be belov 4 (iber-yeass.

Cskimating fisks for future use of astestos thus iavolves
two Baeic pcpulaticna: a very small vorkforce whose .:fetiae

expasuses cou.d Iange up to 10 C(iber-yeaza: and & leZjer

votkiorce whose LiCetime exposuies vill be below 4 Z:tar-yes:ss.

[ ct uy .

As detailed

s Lt becomes clear that ceilin '2)
determinaiiin 9f the risk posed by coniirued 235estis S04
Sannes be aade. The subatintisl evidence that znzeshc.is

887 exist 4t lv7els 4bOVE CUTTANC eXpOsures arjues SLISnyLY7

)/ DS, qupry sete 38, ak 67454

g4/ Briaf te the Commission of ¢he Miasacey of Lodowr, Lfgr a - oal,
anl,

£/ 44 dascusnion at gp. (Vead g3 (Va4

for the exisience of no risk. Nonetieless. risk a

at

techn:Jues may be Jsed €O put uppe:r LiIAmiCs oOn potential

Zisk. A guaber of such risk assessments were pres

od
during the Commission’s hearings. [Kach was besed on linear.
acn-ciseskold models of the dose-zesponse celationship. and

thus esch conservs

ely oversstizated patenctiai fisi.

As che risk asssssaents presented by Dr. Nichalscn and
Dr. Acheson demonstrated, di(lering sssessments I 2ha
aagnizude of :.-: arise based on diflecent assumptions and
use of diffezant epidemiology studies. The Siapacn Repor:

lung cancer sisk a

ssment based on thrae stud:ies and

several assunptions for each study has a )0 to )$-fold fange

fzcm 1ts high ta its low estimate of lung cancer u:.:nb\

0r. Micholson'es calculations from nine 41ffecens studies
.-

st.ovs & 1000-£514 range in esc:imated sisi.=-

it 15 clear. however. that litile relisnce should be
placed on some of the studies and assusptions used in these
assessaents. Dr. Nicholson's review of the data. in partic-
4iar. includes calculations besed on seversl sctudies that

ate all ill-suitad fo7 prediczing tha riskas of futurs asbeszos

use. [Fizse, he inciudes Dr. Seliko({'s tasulator study, the

830 amosile insulation factory study, the early Nevtouss

¢ 28, Tsb §, Sispeen Repart (1979), pupry mete lo.
"al, 1 4t 15, Tabies 19, 36.

e, “Oow
Table ta (

sponse Reliciia~

0.

Published by AsbestosClaims.Law

asbestosclaims.law/library/20986/138

Asbestos Information Association trial exhibit AIA-85: Kirkland & Ellis (Edward W. Warren, Timothy S. Hardy) for...

ACL Doc 20986 - Page 138 of 189


https://asbestosclaims.law/library/20986/138

J- -

e e

Sy Saps Asbestcs 2aalusCliring F.ant sTudy. and s

sn chxysotile -.:-..‘ study. slihough there 12 na quantite~
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2y .ot :_.ou.:»c... exposuses of any 3¢
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rvo-. nuo..v- (s .K od.

b.:n—o: 8l exposure does .Su exasti, Becornd. some of Inesa

: -n:.:.. ate -u-c .n —-u:on ‘usefulness because the Ripe of -

..-3-.:.. .-vou::nos vagzes -.n-::n-..n: fzom that of . ’
n:qn.:a .3253. he »:o:—:cn-. unq e.ls... vese oa\o:a
ao o -vasiety ot S/7es en .-n.-no- :nru:u:i anphiteles)
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. tien (] . vega L
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ung: cancer

...u..-n tsb vas -.-vo- d non at luast twenty

:nu-n vae -..2.5 ‘a 1 $lbagescs standard. Sacause ¢ e

seful for refiaiag the as
c-o...q- data far each suberhest 42 the study.
st oo}

pEp——

Vst

the existence of data to sake that n-.n:n.
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12 2UAAT-  The fiiag n-.,ul 20t ceusesd’ 25 smgaers s
e84 DAN WO A Jne-hall days L9 of Li{e eapectancy and
JiZ nor-smoMerd 18 lese than cne day. Indeed. the asbeskas
£:34 18 DUt & small peciantage af the sccident riek in the
satedt of occupations {4ith oczupational accidents in trade
prcfesaions posing 10 day 1ife exgpectancy lass giskas) a=d a
scmpletaly inatgrificant pazv of the fisk of accidenzal
death in ciskier occupations (such as aining where toe
accupetiaonal eccident riek s o loss of ife eapectancy cf
3138 2ays). As Or. Crusp sonos.uh\ .

{¥loc occupational aeccidente, these
sstinatas,

tventy-
oight doys. Ic's {ncerssting that the
highest cisk coses from miaing and
quarr7iag. 1'a not sure if these can be
applied cto the oa-w‘o ainers or net. but
\{ they can. it's obvious ... that their
clek from sabestos exposurs, given thet
these estimatas are corrsct, would be a
‘rary atner portlon of their ctatal cecu:
sational risk.

Noreover, the crisks predictad from the McDonald dats
aze lixely co exaggesate true risk, as they:

=~ Arze presised on & conservativae, _.:..o:
non-threshold dosa-cesponse model.

== Assufe no threshold for asbestosis-celated
Heaths.

d 3¢ drump vas waable te taclude She sesechelions risk because the
£9.4vaRL exprsure Jaka has aet Veen pubiiy Wt testilied that :3fe
Mditlvasl risk veuld dbe arp eas-ball day lec bezy
aulers andt wimesmekors. &, . XXVE ac 36,

R AR IT

. (V=38 -

- AGSuae IVE5age e3pOsures undeg a o
fibezr azandacd of 1 tider/ca. whea im
fage av —aa sxposuzes will likely be
only one-z4if that high, Lf ast ohe-tenth.

Alzdough Che pub.:shed dats are much less cospreSens:ve,
ST. Cruap aleo wae able to calculats cough approximations of
We L4y Mlces 2044 503d.Staa by the two studies of asbaszos
63209 lant alZees3.  Jhese predictions again ate Likaiy
TS 3VEINITIANCS I3 237 Lhe eams TeARONS as the entiapule~
siane fzzm the Metarall daca did.  Accepting at face valiue
IR JTIE3 I7eraqge eXpCSsures fLor workers at Rochdals and
shaglusten. Dr. Crump caleulacted the fellewing lung cancer
2iaas fzom the szudies 32 Mr. Peco aad Or. Demaac:ill

LSS OF ILIFE IN2ECTANCY FROM LUNG CANCER
BTECT 10 A 2 #/¢c STADARD

asr of Life L1peciancy (Daye)

Yen-saehg(s facpeyy
Iscimated Ceom
Peta (1980) 3.4 At
fecinited trom
Cemqac (1900) MY b2 L]

T ik et 3T R C AL Exbadac 8, Tab 3, Table ta.
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As 3:33ussed in Chapter (1], z20831dezacle Jdaubt ex.3zs

€3 the s.3ugscy 3{ the exgoduse daca

ard ecme uncetta.ny

851808 Q.70 the 3mall #13e o, thesa e s%udies of texzile

planta. Ia eddizion, ccneicdersbly le3s 1434 cn che dose
Tespones curves are evailadle than fzom the McDenald study,
and, the Ccamia3lan’s eXFert expressed many 1ouSIs absus
the unenpectsdiy Mgh caduiss ef Tr. Lazant ¢ 4353 o

sisk as

ssments Irim Cacee dala axt znus useful oniy as

prelisinery 1ndicatoss of vhere they 2.t anta

dsctuze.
These Jde

» howaver, JpFear 3 S¢ ¢ <.BaTAOCia) d.4-

szepancy betveen pradicted sis4s 1a de chiycctile

textile v—-:uo.w-\ Nonecheless, even these auch higher
tisks predicted in the textile plants, when compaced o
Sumber ef other sisks, do not fall out of the range af

Somacn sGIeptarce. As 2r. Inuap .....u..:.n.cn_wu.

{Eiven ueing the Dement study tte lass

of iife espectancy locks like 12's going

to be not a very sizeable fractiun of

the loss slready lncurzed frcx the
saoking without the asbestys exposute,
although certiizly & suct larqer sction .
that it was using HiSoneld data. ...

+  The cange Betueon predrceed luag caacer risks ir » <be tirae o=
Denald, Pete ind Dement -+ 3tud s calculate ; I¢ Cluap sad
=p 11824 the Pes:
Itudy pradicts sieas abeut 10 Times shat the NcDons.t skudy prehacte,
aad the Dement study peedicts risks abeut 13 times .nat che YcDagsls
tudy preducts  Or, f 2iG1 L
Stmev, sad the Demunt stusy 3 Sims. o suca
study

C1ih a8 tae ‘tcfua

2 T WY P SRS TS SN TIS T N

- Iv-37 -

1TiRese oumbecs are still the sams

agders of sagnitude as the numbars ~-- loss

9¢ life expectancy frcm occupaticnal

acsidents.
As Cr. Srump indicated, even when the exaggerated cisks (rom
the Dement study are compaced vith the table of life expece
2ancy lsssed Irom other causes at pege IV-9 above, it can be
3ean that l:JeCime e¢xjosure wotk 1n & textile plant is less
dargecous 0r ncn-saokers tNAA the tishs of sccidental death
in 308t occupeional settings. [Kven for smokera, such work
18 less dangerous than eome occupationa. And, evea the
snaggecated lung cancer risk from the Dement study for

smokers, (s less tian the risk of cigarette ssoxing.

ia light of such ITisk as

sents, i1t {8 not surprising
hat the 3ritish Siapson Report vas able to conclude that a
one fiber,cc standasd would accaptably protect workecs.

Appearing Befsre ihe J3ealeeidn. Dr. Acheson resaffiraed bhis

belief in the reasonableness of such a -auan.un.nb\

30/ 0. Achessn Ts., Vol. XX ac o).

Dc. Ache seted LRIL several studies that iacivde quastitative
expesucs infermaties Bave Become aviilable since the dricish CommiClon
computed 1ts €Lok assassment. Yocing tRat the Demeat study venld
ciehs a8 Kae dagh owd of the Sisp: Repert's risk a0
frictice plants study weuld predict rishs at ¢
Achesan conlirwad B1s coatinued villiagaess o roly oa tae Simgscn
Repest’'s cish snsaninsat:

got, is Cact, a¢ (L were ... i€ t3ey vare
e this table, would be 30 tha betlem and
sae veuld e ac the

[FIRTIEY R

l
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. V=38 -

I have Reard mathing whish mskes ae
change ay viewv that one fibec atandard
is 3 reasonable standard (ox chrysotile.
and & standazd which the iadustry can
adhege ty witheut difeiculcy.

As discuesed in cChapter 11, considecable suppoct

oaergen fiom some of the best decunented epideaialaogy studies,

tacluding thase of Ors. XNcdonald, Veill, Wevhouse and Dercy,
and Snterline, that & threshold exists belaw vhich detect-
able exncess desths will aot occur among asbestos workecs.
ta sseh of thesa studles. that level of asbestos (s wvell
aBOVe cusreat exposurs levela. Monachsless, given the
uacertaiaty of healch consequances at such lov levels and
the absence t3 date af documented studies of workecs expased
€or long pecriods at such levels, there is & tole for sisk
asteasment techalquee to put upper b ds on what p ial

casks may be posed. As the discusaton in this Chapter

demonatiated, such upper dounde are not outsids the racge of
generally asccepted sccupatienal riaks. The tisks predicted
from the NcDensld study, feof axample, &re wall belov what i

commonly accepted in even the salest of occupations, Although

larger cisks age predicted from scme of the studies, mcst
prominencly thaee An asbestas tastile plants, even thoee
Easks 4fe 50T oMt Of the renge of gecerally accegptad eccupa-
tions! risks.

CRAPTER ¥
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RV Lo ok 2 A PCPULATICN A:

sinaisaion’s heazings., sonsiderabie

o4 1wout determinacion of occupational asbestds

A3 ne precesnny chapter notes, scme diffeszences 37

3n exi2tad n sxascl hov auch risk axists at tsdar'y

o€ JCTUPATIINIL HIP2IISNS.  Noving from the occugetiinal

44 33 jerera. n7.03%MenTa! exposures, however, clear
311347358 smerjed {53 tne JImmission viinesses 48 T3 the
AB2ande Y anY rlik wepthy ¢ jovesTmental atiestion. This
SILCLIBISN VRl reeched Buch Jermerslly in terams of aabient
03 arnd veter expceuzes ind more particularly viey reegucs
T2 pelential expcsuzae i Suildings constructed with asbestais-

SINTALALAY dategialls.
A, sept tx <

%9 dis;ute ar3ae 2uring iNe eummer ovet the proposizisn

8t smablent exposures 2 #sdess 20 st pose any public
healta hasard. As 3. Jartett McDonald expressed Lz:d’
. supgese 31t thex 3iGht be that, as a
sesull 3¢ goizg By traiz, there s one
a¢ce Lung cances 2 yesr :n Brizain than

these vould be otheswise, you kzow, of
FeINApe mGre han chat: {'ve %o ilea.

i3Ta s kind of b1 PR $
seezs 33 3e 80 totslly untalanced co

————————

H o TT.aalt Teo Vel XID at 1814,

2ancer,
tecause

SIS exXplLisitly tna sc3ance of genera!

; 4no
Nn t zean

2
LIr% I

43tes23-r9lated disesses,

the pritles iy
23’3 » 2immen
x/ Fica up

JII‘.'.' 3
l‘: ev. R4 =
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Tovisce, are
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e
- N
’
RS
- Vg - -
Thw Sorcliv.one 2zawn = the Joowiaiam s axnpars wys- ‘
: The Ilnternetioral Agency foc Aeseozsh on Canger, after
R Lesses snould 3cee 16 a0 SUITLise.  Numef:ius Al 3ctien- . ey .
Yy Ur7e7ia9 wnd evaluating all the arailadle published liters-
2% bodiee aver =g 7843 2ave Tevieved the 4y derce gn . / ’
X UrT 3n ambestas, alse nuan:aon.u
. s 20 det ¢ whethes any; giik wvas posed 3 the . -
: ! . . - At the - present tise, hete 13 no
Jonezsl publisz. Theis Sonaiaten: f:ndiag has been thaz the evidence that exaposure of che genecal
o ¥ y populatica to past levels of asbestos
-0¥ Cevals .u.rouu 33 Be exparisnced ty tme jeressl grpulazian {ust o ~he ambient aig or in bavarages,
- y . Py . . ifiakting-vacer, fc. or harsacsucical
798¢ R0 3imifisant 2iag. . 25epazations izcreased e risk of
. A sances, . .
i3 1078, e maxiana® Asadesy 37 J:iences in the Cnited T ‘ :
- . . - e " ' ) The IART 211 a3 reereat fzcm this Basic conclusion in
Statar pregaced 1 cepcrs $3..08%3n3 o1l »rallable wadarmacaan ) . ,
Pl L . : ubsequent seviev published ta 1977.Y .
n 44830 as .48 8is pellutant.. Ia Sarcliston and . : . RSN . - ‘
§ : oot 1 13 1977, afer a-thorough reviewv of the available daca,
Neccamerdasicna, the MAS Canel nctes. - S o
. “pem C : .. s
. g
o
e . h- 8 ciok, |
fe.Srizaing Yater .- . *° Fhougn .t was substantial e
i : T T e ez s M8 11KaLY Lt would-have- be. T
b D : .. mew,. " R i
 Vastehal Adrdimy . - s .. . ‘
f B n% < veeBINLS supplivis t K .
et Lumittee, alizg N B $0 Nag. Vel. (e .
N v ey plen )n,u.“WF.-.L F -, R . . t. .o : ’
N 21424 13t Ivolsy : ) Iy Cimsiann amunities, Publs: tael .
A o - i . 33 ASVestag 112 1971 emphasis 18 sezgray. B
' = - . . . . D
- [ B * : ) . : N o N ’
- - . v - .
3 * . <
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inaily, the Urited Xixngdcm's Sinpson Report stat

2'kere 12 no quazc:cativa svidence of &

e produced ary 2a
PY O T
fETeciacl
-t na. The same ta
af sstaszaals.

lung cancar sk cannot be

ly excluded az pzesenc La those

n exposed only to -Iwavo_. [
_..

. Sut the auaker cases,
s probakly e e

7

A Tecent cosprehensive study of all environmental

8 3¢ zancer egieten fox tne J.3. CTiegress' Cflfice ¢f

10 Ny tan
1Sinpeca Regs

Tab 3, Feleish Aliisocy Coemittes, Asbestas
o0 st 89, Vel. I ac (3 (iN79).

3¢ Repec: cestinues:

conclasion of th{p sectise 12 sust b
hat ts sur opisies tBat 12 {3 on
ualikaly that there 3 satertal
€iok of mesocielioms fu relacion

veber of sesatSelismas cegistared in Sde-
of feath. 12 rrite of the
les i3 Prizata fer at

t3e (mprevesent sf iaduscrisl practice (a
the last 0 yeurs, and 3 nuwber of sther faveuriole
shich have n zaatiosed ibeve, all give
sunds far apiimise,

"woed,

Technoiogica. As

ent by the disctinguished dritish sc:

tists $ir Aschazd Doll and Richard Peto reaches the s

no:a-.._-#osuw\

The amount (of asbestos! comaonly presenc
in town air is, hovewv three or four
ordecs of magnitude less than the mcst
stringent cagulations currzencly pecnis(ced}
at work, and the Tisk to the genersl
ublic from this source s uniikely %o

£ 134 appreciably the total rumbes of
cancers attributable to othes forms 3¢

= pollution.

{n shazt. the uniform opinion of these resjected sutho-

£1%188, each of which has investigated the 1s3:ie :a depth,

is that there is an absence of evidence indicasziny exposuras
to astestos Iram Che ambient environment posas any public
health problea.

. Among the evidence supporting these nn.....nuu-..u- aze

terersl ssudies of genersl populatise mart in Uniced

$tates counties vhers natural astestos cancentraticns ace
found &nd among tesidants ¢ an area cear New Jersey sus-
rounding en asdbestos factory.

20 adverse health effacts wvere fcurd among Pattersern,

New Cersey, T

iderts 1living near the amosites asbestas
factozy studied by Siedmar and Anlerscn. $Sasel . Jus:T
counts 3ade years after the Zactery had clased. Tie euthers

»
found that;ad/

R. sad %, Pe2a, “The lsuses a( Jaacer: Gueatizative litimetes
le Bigke 3f laccer 12 e Lnitef $taces Today.® €6 . NC:
1191-)C8, 12¢8 (188%).

1.0 el , "™t
¢ as Abestos Facty

Wl {190y
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G Tates in sisilar countias ‘with &

N T Tt Rases, T.0., “Cancer Serwaltzg and. Ashestie depents.” raa

.7 .. 48 compared withithe contral communt

" axpésures stéo foi

.. - ,esbestes.” Fearé -.,-..vowa.-.m.w\ o

W fae . HIde T, qupen: .

e V=7 -

it is safe 23 aesume thet pecple liviag
18 tie neigtooriced af the f{actary ware
exposed 13 asbestas duss, cbvious Yy an
extramely light exgesuze as comgared
vith the esgosure ¢ 3en veIXiz=qg ia the
" factory,

Trom this light uonoccupations: exposuse o= .nbizh vas sti):
dikely coa de !»nr greaces tian the wvelage- szzavaec's *xposure
to [u.-non.‘ n»«on..n:-,, .A.-a,.nn.....uuw-, E 14 m.u.u- n. uL.J asde to

the Commissiod by Dre. Andecszn azg Nismeledrdd oo o

“

sutiors found ne ,-:a»,nnu._.....

" mortality stacistice for ke exposed no-rcu»,nu fhiversi de)

-w.:—lc healit effucts. =re

=7 (T3teus) vers viizually

‘uuaa\n.—a-.—,.m The reperted feszna fr:a. lang cazcer .and n,nnn...- .

tectus_cancer vere Aactuslly
ot Sl .

i

Rer 13 T3iava than 03 Nivezatde.
:mbwcaw :.I—noa 1a 120 deteczion

mn...whu ‘3f genera;:

..vo.:onu. the cniy .
POPUILTLIE 11442 Zalsed by -rum.o,nn zeszg
bs e fina i ‘
expesire and. o-.—nou ..I,o.u,m.,nwnu,.. A
onnw- i !

$80s182i0k tecuedn tateszze L

.. Shis .ssudy provides ne .
that Raturally occurcing asbeszos depcests N
.pEovide -4 great risx to ‘the geners: - i
populstion of counties with ssbestss
deposics. - L

. .. . IR S s oo y .

333, 336 "(inze).- m.llr :

- r~Savies s Rase Londéa: As ociation with Dise
[TH
. chegeste Caccinens (s a P

T leund ta the luags of aes

- Vel =

Studies of the asbestos r,anw burden of the lungs of

lung cancer cases and of controls also lend support to the

viev that asbestos ccourring-in the general stmosphere plays

aoCer.  Two studies have found no
significant difference betvesn the b

ae nmucmn fole 1n. lung ¢

body burdea of
.nnn. with che
As_dsiccibad by Dr. “Beckiake: LV
Using & case-control 4 fosch. thess . .
. . wogkers recocded the er of ‘asbastos < - o

bodfes in lung A-lm—-, obhtained et
4UTopey or.-at thotac

the lungs. of those t»nb,u.,..:e,nlﬁcn -H.no.-v
lungs of ‘esatrols, b/

3 € surgery in patiencs -
who died with one of these sgnoses P
- {lung or ga intestinal ~.-un ot
- equal pusb K14 d 8.vho .

"died. from other causes. . While the -
‘ausber of asbestos bodies - 40 tecordad -
. was related to oex (higher. in men) and

L4 0.Cal Babibix 33, rd:..o:..,n.. nwnw—r. “Relationohis Batwees -

" Jccupations aad Asbestes-Fibie Conteat s
Tleural Nesetholioms, Lusg Cances, and Ocheg DL,

(1977)7 Dentach, 1.. ot al. "Prevaleace of. As

Ocewpati,
. 16-30 .r:ﬂa -

© “Wardeck, ¥.L. ied A, M. Churg ("Assectation

cillary ».,s-ﬂ-.w., . J.

of Asdestés and:Brens -
] tien Vieth Low Asbesten go‘...-w.amau‘E
. 1238-42-11919)) capercad atrasy. fiadisg, but- thair casas sad coae
. teels wers peesly mitched f G.Fn.-ﬂ.—.-:n-

. o8 the centeols warze male, 084 because ashestes badis

thas 18 thase of veees (A

“State of the Ast: Asbesteq

© the lusg aad. Other Oegonn:  Thete Cpléentology and
n—‘-n.—..w-n:n-.a 116 v. Revi ;

Sove cagaful metching ba _alace sevags

Exbivie 29,
T 7, Suchlake, H. B.,

Laplicoctons for
-9 200 (1976))..

¢ fladiag; Ch R T
sed N, L.V, » of Ash Sedi40 ta Crbas Parieats vieh .
‘Suag Cancer snd Govtrointentisl Convar ond 13 Nitehed Contrels,” 76 Quogy-
T163+49 (1979). . N - . R .

»u: B.C.A. TxbMS 19, Tab 9, Rechiske,

a., ..—-1.-3!:.- ni-.,l-o ,-. -
" - Ashestes: A Facter in the Bista

, ate of Coscar s the [adustefolized
o Yerlemn 16 Qhagy 3 (ony). . .

~Related Otseases of .

———— e =
QP U U VY
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- Vel o

csupation (higher lo thoss engaged in
onn..v-nnan- wvhere exposure is known to
sccur), it vas pot related to the presence
32 cancer 1n either of the sites exmmined.

Evidently, thess findings offer no

evidence to support the indictment of
scvironsental 4:4;. occupacional)
ASDeEtos eXposure s & factor contributing
T3 the occurrence geates of either of
these cancers in urdban dvellers. This
:s geassuring for us all.

These :tus seems iittle doudt that mo public health
problen 12 pceed by the diminishingly small asbestos concen-
trations 15 the asblent air. As a natural mineral found
throughout %he vorld, asbestos is ameng the substancee to
which man has been expoeed for millions of years vithout
sdverss effact. No yeason exists for public health officials
ts become concerzad vizhk geners! exposurss at this time.

Sizilarly, substantial scientific data demonstrats the
abeence of any significant risks from asbestos in drinking
vater. As ssme of the Quotations from official revieving
bedies above noted. no risks froa asbhestos ia drinking water
have ever been Zound to be of public heslth significance.
the Coammission's witnesses agresd. As Dr. Acheson noted
atouz the csnclusions of the Brizish Advisary Committaee:dd’

Tihe Committee as s vhoie tended to
iscount & risk relating to drimiaing
vater.
Dr. Corbett McDonald further coted that any poseibdlity that

asbestos from esbesccs-cement wvatar pipes vauld find its

© e . . . m—_——

13/ D. Achesen Te., Vel. XIX at 93.

- veld -

43y into the driaking supply was 3¢ no public health gon-

.
ru—.?ro..

All that ve':s

. Ta.king abeut i
Just superficia.

MInGT Razards cospazed

water
havve L2

supplies which
they don's have askestes 3:jpe.

Me dcubt because 727 he Faneral sinsensus tRat is3est3s
in wazer jcsas no signifizazet risks, liztle fiscussian of
chis issue occurred Jdugring he Zazmlssion’'s hearings.
Monetlheless. & plethora 27 sz:idiss relevan: 3 this issus
have been reported. Thay :xdicate. fizst., that aniazals
expased T3 high doses of asbestis :2 zheir diets 20 net

develep cancer. AV As pr. tavis zaid the cosalesion:i®’

The siapie zesule ! that aus
ZaCs can a4% 3T AN :f astesiss.
Iap thelir ful. ‘:lespan, and we (ind ro
gastroincestinal tumors.

14/ €. NcDesaléd Tr., Vel. XIIT 2z 110,
il See, e.3., fl-n. d. %., asd 0. §. n-.::. ..w..::- of :.rn

shestes te Rats,” ia A3Ch

M“.W—hu. st 2 (196771 Grena, 7., o8 -.-:s tizera
Pasatrate Tisous ot Couse Ciaces?” 19 Agch. favizos. E

Jat-67 ()974); MNildieg, A. €., qt 3l.. “dielegica TR
Amosite Agbestes, Teceulnts —.-:—--. u:-l-n.!‘ Rawsh sad -.-: -ron or
r-a: ie Rata,” 36
mm 3 “YIEAS Feeding n..: -
lm g}., “Tests far Cacc:

L R36-00 (19¢3); Seizh, L., gt a).,

i Vater :-nr aad Yithout »lo-:.

v t.,
37 da.

elacien ta Castrie Suncae
o 127-220 (1973).

18/ 1. Davis Tr., Yol., XXQXIV &t 98,
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., ) o _ .‘Jruxﬂmﬂ h_-c-..--. -.m»n~m-u=.—l.

- Vil o
- V=it - .
Sezond. aep:deniclogy studies have been unable to detect any

iccreased cancer risk among persons with Righer asbestos
levels :n

SxPIossed tueir belies mhat suchk school exposurea posad no

Ti8k woridy of sction. As 9r. Achesen respocded; 2/

the1z vater than comtrol vov.-—-n»om- vith lower
asbestos levels LV

@ eed d Jather iz was the vieu

9f your Commizzes taat tuildings wich
ievels of exposure lize %6 other eighteen
:...r:»nml :-: 3eaning exposure levels

below point o3e fibers per ceatineter
XN Srcbab.: posizsg eay eigniticans
t1sk %0 their uzdénts?

8 sum, both -.?pl-n and human evidence -.E the norn:on.n

opinien of satentirfic Levieving bodies confirm the adbsence

af wmy 10k Zrem asbestos in water warthy of n.a...-non«

Sartaiily :tey would not ve,
acien.’

. A,
T 1] poao...- tie iev3l atayed 1like that,
tulzan Pece agreed. i -

{Tlhe asbestos levels in the schools are

: ..-_.onnm 4 hundred, and .., go, I ebink -
probably aluays o hundred, and ‘usually .
Yery amuch more thag ‘a - thousand times .
sOver than one: fiber par ML, so the
11telong tisk would be se least & hundred,
and probably ®0re Chan s thousand times .
lover than that. whigh

., 9ive8 you a rigk.
which {s likely ¢o be less than one in

L N : - ... ten to the 2..3, ‘(one 'in s zgnn-s*

- Perteular ‘,.uo..._n,-nu vas expressad during ‘the haarings
abous- vhether ary risk mm-—»va,now sociotal

action existed
in ‘scheols.

“Sased on understandings thet
" were ‘jenecsily beicw .,S‘n_v-‘w..‘un,.

ochool exposures

k) P -1
‘4 number of .;n..n.-.u

—— (Footasta 19 éontiaved feon srevieus page.)

Tam g g Lo v 5.,

“Asbestos 18 1i37 Vater Survel

tudy aver o £1sd.a pesitive

wid Uater u..o.w

“Cancor Moghidity I
Sestens frem the

Sutsi ks M.

Detaking Veter: snd - -
14 L2 2a. J. :
sible Eefeces. of A, .-nnw-.h_l. q
o 30-43 (108)); Recets :
s8¢ of Asdester Cemest

80t generslly besa
I8 vater. Aseng the L JLT]
gic dasign (e, sctempen

® Witk dieesne), the posasbiltey ¢
confounded the cesult

nee of yesicive ¢

- tiasl Camcor ia
03 (19/8), Netgs, J. v., a¢ 8}, "
a8cer {a Cosmseticut, 1938-1974," 42 unl

“Cancer Mertslity s Belaties te o0 a -
® 32 Agc v £ 30590 (1977); Tote, -

C aany foe
8, iscensistescies (a the Tepected Ja

Ags (o say of zhe other selegy .
o 0000 of WhicCh vere mer ttive thas chis study. . 8. s
4" 10 fefence of Tou. - "Reviev of » Study is Deiakiag “ster and Cancer Ly the Sag
Study of che Effect) o Asbentes :-on-a) By Aces," Regost to the A/C -Pige Prosucers Assetiitien
ta the Puget fomad Regics,” 0. §. (1962). - .
. tele, Mash. (197 Polissar, “Ashestes 1o L
Desektag Jater sad Caae

fpiden. (Ta Prese) (1902).

acidence to the Pugen Souad Agen,~ feep. 3.
(setsete 19 tontinned o8 Beat Pagey = N

(200 D:.Aenessi Te., Vol. XX ot 14, .
B3 b T, o, v e 6, Yol xen o 9.

. . .
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Sos:an_.(:»n:. non-n.a—na..n:.
! wouldn':t have zhousht that thet &
vorth epending as AuCh money as You
Jus la.

€. Can you cuiculaze what the
erage shortenar Z life would be for
4 one in & hundred thousand riak?

A Yes. It's & thousandta of a
uoanu.:..-vn:no..voen.n-:.n .uuu

indesd. Or. Fizkelsteia of the Octario Ministry of Laboc

wrjed upen the Scamission the that the smotional harm

csused by pudlic discussion of sossible asbestos cisks to

schogl chillren was grester thaa the risk posed by the
P

sebeston Ay

hat =he risk to paaple
expcsed 9 whatever
begtoe there are {2
the schools, s Jw—.on-w: incorsequen-

I cthink his is possibly one
arce where peop.e have been worried
+-. the hazm done b5y the lagical
tIauze has p tly tes s than
the benefi: derived 13 clean:ng up the
4sbsgzas {3 The schools.

In et schools csntaining ssbestos, Dr. Chatfield

testified Re har teen unable 3 messure exposizes akove
ambien: ’

There s inua substanzial da:bt thaz

Tisk a3 4l) i3 josed iy as a

% 10 <ntaris schacls.

43/ % Fiehelataia Te., Vol. X0 st 19-23.

23/ K. Chacfield Tr., Vol. XVII] ax 4. the receac Bratish aoaizarisy
tudy 2a busidin 3s dascussed ot pp. [-27 ¢o I-2 found ae
detectanie ashasta » dven with e ctren sicroncopy.

- Y-l4 -

Yonetheless. 13 1s cbviously possible to extend risk extrapo-
lacions of the type discussed in Chapter IV (rom the exposuzs
levels experienced i 3z2cupationsl settings to the much
lowver exposurs levels that sight exist im schools in order
ta obtaia an Jpper limit on potential risk. In so doing,
one aoves Izca e extispolation of tisks at historical
exPceLee averaqging 16 <3 30 fibers/cc ta current workplace
$X308uCes etvean .i and I fibers/cc, an extrapolation which
4s 1iscissed :a Chapter I¥ is {ceslf subject ta uncestainky,
$3 aa sxizapclation over a much Jreater range. Little data
eX.8C or astesiss levels in schools, but it seams clear that

eXCopT i 4 lev eatrfeme situatiocs whecs badly dasaged

(ciable astestas

been alloved to pexsist avarage exposures
411l be Less ea $.0002 fiberscc. and in fact are .ikely 3o
5a auch iese.id/

Based 5n the same sodel and data as used for its occupa~
t1onal risk assessment, the Siapson Aeport calculated the

lung cances risk fzom 30 ysars of continuous exposure both

AS the exizemely lev levels pravalest is ackools, the masbs
£ 2ached 4 u3us: 258 Chapter VI below. Yost measuremcst has
5 elactren sicrescepy with results anpce
3¢%4r.  As the Jats collected (res buildimgs by such
Betdods aen 3t Sebastien (m Paris, vhars median axposuce levels

E C7p1¢aily acound 10 3anograms. Sebastien, P., et sb., “Lavals of
€33 e Polluties s Some Esvireamental $ftusct )30 aoo. 3 Y.
01-415 (1979). Several ersten {8ccors have been prepecad
sad assogreas/cublc meter.
Tav 5, Slepsas Repoct (197 supeq
Csleg tae eiddle raags of tiegq conw
€2 .0002 co .000% fidec/cc.
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a - lixely .-uvo-..u. level of 17 nencgraas.m?, or approxi-

. sataly 0. 0003 fibes/cc, and in the ualikely sitceas situation

_whese oqon-oo eXposuzes vese 380 9 /ad, ox PP i
mately 0.008 nF.u\un. Thoss resulta, which in thenselves
_prediat very small -._.or. need Co be feduced by & factor ef :
a least no to predict risks o school nv:bn.... 1] a..-«

assume’ nonn:!o:- .amo!.no tor "50 «-on.. . -on_.nnooa vu -

n-nnou of 20 -rn- nw.a Galculation ‘soughly ni-n-v.o to -bo

.. -:r nnul .voa&po ano-no.:.c_ of ons’e 1ife for 10 ~.-u. in

. .nv-op v..:n_no t:u that adjustaent, the q»-r- vuou»nnos
fox -npoe— -o-:onn. -no n:-n: 4s E Tor such &

. navoo— nv:.s itk —o -aonn-l\-. -e.u-an 5:5:. -.v-4

-us, ssbastngle riske vere --—-n::.-..

I -uos-nna Etok :o..: -.-So fzom 1 in-3 sillion %0 1 1o 200
-+ ailliens Tor ..aoxoa«uolotonvoop. whata Wvaregs exposizer
. wese ase -!.n.--\-. the sisk would range uui.. 1 1n°100,000

no H —: . f»:oa. N

-3- ch- o-n- ,, Simpeon \-vo«n‘ noumuswnnhun\

R

‘a ab -r.v-u 3, Teb B, Slapuen Repary (1879), aete 8,
.u- th 08 17, Tha Commtte -.-".-a-.i.. the n-i-ouz ¢ Sesothelioms

he S-co-no Wat s svailadle dees net suggest
that tere Likely to be a risk of mesethaliome
te Lhe gemoval public ssseclated with ehrysotile
least of the configuracions uaed in the
It tharet ens unifbely chac smy -
8ty impairmest
dus te the

3t buildings
Bousas, afficen 1th chrysetaie
eintatand tn the bufld : :
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It can be seen that, unless contamijated
buildings age very such coamoner cthan
ssses likely, a2 eppreciable mortality
fzom lung cancer can be associated vith
sny degzee of coutamination by chrysotile
lizely to de eancountered in e UK in
tre asbisnt ais or in buildings mpot
under active construction or repair.

Although usiang & different data base and model, the
zisk extrapolazion presentsd €o the Cosmissicn by Julien
7eto aiso predicts dg sinimis siske Cog schaol n-:-nn-.mb\

/14 et &b, 3 8.C.4. Babibit 37, Teb 18, Pers, J., "Aa Altessstive
m--:- tag e .-wu-u Assesemant af Asbastes Lo Scheels: Rapert to the
9.8, L.2.A.," tAprid 6, 1981). ns. Pete’s rish extsspelstions ace frss
tha baslth empesience of Du. Selikeff's lasulstecn, for vhos bo sssuses
avesage cumulative expesuses of 600 Libers/cc-yeocs. . st 6.

pelation medel 12 besed ou the ssouay-

d2. Rete's susethelions ¢
ol tise since [irst expesure

287 geak 3t 13ewt 33 Jesss sfter amyeswre o
Sahiviz 37, Tad 9, Pese, 1., ot n.—.r “Masotdelions lacideace Ameny
Corkess,” Table ) ?-!F:-'u&. i

isusesses. Dr. Crump emphosised this Cailure of the Pete medel te track
the aspirzicsl data:

That dova tusw, | thisk, could be & sesl devu tuge.

It sesms t¢ s that it's semevhat walikely
that gives you have aa exposuce, 8o matter vhat
Mappeas after that che risk kaeps cootleuiag o
up st This very zapid zate, eves sftec exposure
stepged.

Thare oce e dsta thsc [ knew of that give us
say iafermatisa sa vbat Bappens sore taas tAiscy
yeses past terminetien of axpesure (ac sesetdelioms,
oad 1 k it's coacoivadla that tde risk cowld
tura axeusd aad dowvn. Thay cartataly Je fco
lusg camcar Lift yescs ar were altar exposuce s
stapped. Thay do turs arouad asd ge back the stdes

K. Coump Te., Vel. XIVI ot Ji-12.

. {Peetnete 36 cosninued ou aent puge.} - °

- JelT -

Mr. Pevo Salculatas the 2I34 0f Dol resatislioma ard lung
sance: to ckiidzen ex;osed 13 83R0ols ISr six gesss. Eis
lLng cancesr estimatas assime the carliren %3 Le cigarecie
smokezs. The results are gresented i3 teras 3l e Jisk of
exposuZe to concentrations of 1 fiderscc; adjustaent of

those Zesuits %o determine the Iisk &t £.3002 fider’/cc and
0.005 fiber/cc, the concentrations essessed by the S:mpson
Repor=, yield predacted zisks I3r both disessas together of
1 in 1 mallion «nd 3 in 160,000, cespectzvaely. Pato poiats
Qut zhat contsary to vhat sight have been expecied. moce

shan 73X of the predicted mesothelicms deaths and aore tian
80% o2 the predictad lung cancer deaths would ocrur aftec

ags & v

{Fostneca 1§ ceatiauad frca previous sege.)

Dr. Coump alse astad that models ethar t3as the one Nr. lete used
(assusiag the rate (acceasss ot & cubic pever) would (it the dats
equally wall:

1 éod % thiok thers (s aay basis for decermising
vhith of these techaiques s secs valid thea say
other st tbis peint. | thiak they 21l Bace about
the sawe Dasis as for ss cveve fitiiag aad Maelogical

. XXVE st 73. la perticulac, Dr. Counp explalaad te
8 thet & mode) whera facidence 12crusees enly at a squared
p.vag was equally plausible. [4. at 73-73,

Were 4 mesetheliona predicties less tham & cubic
pover inctesse so0d a peshing of focs ar tort7 yeszs, 3o
ostisates of Mr. Pets would be substaatislly seduced.

33/ R.S.A. Exbidat 3T, Teb 10, Pate (1981), guprs aste 19, ot 13, 35,
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in sum, the Jsaaiesian‘'s experts were i sg-eement vizh
the consensus opinion of past governmental advisory soms:itess
2348 have all concluded ro genazal savizoameatal Z1sx exiacy
{zam cantinued asbestos use. In the one setting -- scheols
«= g2t 508 dravm the a0t ictentica. the sxperts agree 1o
s.gnifizant risk exists. Fven when conservative sisk eazzap-
a.azian piinciples are spplied, the predicted risk to sczcel
sesidects Lo gy plasacg. $t i clear that the task f:¢
Jevertasat segulatizs (X assessing fiture asbestos use
srou.d be focused opn ke occupational setting, not the

ganeral envizoumant.

CHAPTER ¥)
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VI. MCMITORING WORKPLACE AMD
1

BYIAIOEMTAL AIDESTOF CONCENTRATICNS
Mthough sost of the Coamission's Phase [] withaesses
discussed medical issues, the Commiseion also heard Irom
assveral of the world'es foremost expests on wonitoring asbestos.
Tae scnitqraing evideace has isportent isplications focr the
development of ptactical societsl control messures for
ssbestas. 1Im particular. the monitaoring testimony established

hats

== The membzans filtar method is the .est available
technigue for routine occupationsl secitaring; be
feasible alternative amethod currently =xists.

e« The relatively high variabiiity of the »eabrane
filtar aethod and day-to-day variabiliv: .n actual
airborne concentrations impose & practisel lover
liait for setting cccupational standarda, in the
range of 0.3 to Ziber/cc. Thus, althnugh ve
low vorkplace standards (or asbestos are :nfeasidle,
standards in the range of one to two fibers/cc
could be implemented 1f esployers allow for vari-.
shilicy by maintaint wortkplace concentsations
vell belov mandatory standacds.

== Occupational standards which take messurement and
inter-day variability ianto account will achieve
va, protective vorkplace conditions, because
smployers must routinely achieve average axposurs
levels far belov mandatory standards.

-= Quantitative standards for asbestos outside the
vorkplace are unnecessary and could not be imple-
aesnted wvithout developasat of a sczandardized
techafgue for environmental acnitoring.

A orkplece Nenitoring.

The -lv..:u- n:n...—. lcnuon.—- a siaple and zelatively

tnexpansive tool for maasuring verkplace asbes Js fiber

- VIl -

concentrations, and is used lcr scoupazicnal moniiasing
thrsughout Nor<h America acd fursge. Prsseztly, ilers i3 52
feasible alternstive for routine Ziber sountiang 13 te
wvoriplace. Despite soms limicatioas, iacludiag the zeed €2
account for the substantial variab:ilizy 5f aemcsune fiiter
seasusements, this mechod can bes used I3 achiews Iinly

FEitactive woraplace z3rilicions.

1. Use of the Mesbrace Filter Mettod for
vl -

Developed duriag the 1960°'s 1z the Lnited Kingdex. =he
aesbrans Siltag meathod {3 aov used thsoughout North Ames::a
and Burops for sonitaging workplsece asbestos conceatraz:aca.®
Nos: occupetional esposuzrae atandalis I3c astesiie aZe jis-

wd avallable

mised uc nemlrane filter measuremen:zs, i’

epilemiological lnvestigations axs based on exposuse e8zi-
3azes vhich can te related to the membraze filzer aethod.l
Becauss it is generally agreed that fiber ccuata, a=d

ROt 3Jessurements Of mass or particles, age critical %3

2.C.A. Exbibic 39, Tab )1, G. Chas
13 ic the Yormplace™ at 6 (Auguse |
a3 “Chase & Rhoden Statameot'); ey 8. Abodes
at 9 (the “vanbrine filter aethod 18 308 {203 o sast
used lasgely thesugheut the werld, ia he deasursmsnc of ity
ashestes exposure.”).

1/ Chese € Mhedes Statemanc ot §:; B. Rhedes Sr., Tol. XATID ac ).
Vv :-. Rbedes Tr., Vel. XAVIL at \0; sae 3ase & Mhedes S2atesen:
ac 2.
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assass g 3as sish of asbestas .u«o-:n..u\ the asmbrane

2i1%02 dethcd represents a signiiicant edvance over eaclies
asbestas mON1t3Cing techniquas. As Dz. Willias Micholsca
teld the Cemmiseton, fibar counting is & "significant atep
Zogwasd,” ané "sesteinly iw & betler method for assessaenc
than the old method of particle couatiag which assessed arn

eavizsraent L3 teras of the total duat conceatraticn uno-nn.....n..

The membrans filter method sleo has significant j;Iac~
tical advantages. It is gelstively -E—..n\ and the asces-
sary eguipmsent s widely availadle., Opsgators vith the
aecessary technical eskills have besn available to meet
aonitcring needs and can be trained in & reasonable n»lo.N\
As 8 zemult, capital and opezating coats aze csasonable.
The 800t sxpassive part of the equipment., the phase gontrasc
aicseaccpe, costs about .u.eea.n\ Ihe cost of & laboratery
gibez count for ohe (ilter, a process vhich takes sbout ten

&/ R.C.a. ExRiWS 39, Teb 19, Chacfield. [. 3., “Atrbecas Asbestes
Fidcas: & Susmary of Sese Massusemest Probleme,” 1 (duly 9, 1961)

atgeinslyer cited ar "CBatfield Scatemeni): . Shatfield T:z..
KX PI-204 AT IR

¥ Nichelies Tr.. Vel. XV et 33,

~\ -.-v..-uq..e.o—.nu...:--3—.nr.a:.u.qq,.f—.n.-.:—-n
18; 8. ¥ichelsea 2¢., Val XV s¢ 23,

I/ Chase & Bhodas Stecemant ac 7-8.

V arn

o V-4 =

to thigiy l:.:ao-.u\ SyPpisally ranges from 320 ©o 540.4%
1¢ outside personnel aust be hired fo>r sample collection,
the cost a4y de 3500 per day, altaough sample collectiea
often ts pecrformed in-house.1d’

Through widespread use, a lasje auaber of laboratories
bave developed expestice (o the nembrine filter aethod.
Although further work :s nesded, the 3ethod has been iagreved
subecantially. and there has besn significsat progsssa
tovard standardization.id/ Thus, the sesbrane filter sethod
has the advantages of an established doaitering syetea
available for cusrent use on & Bread scals.

The sesbrane {ilier method Bie some Lapoctant n..pl»n.a
tions, which faclude the substantisl vacriability of sonitor-
ing results, ::e aethcd’s irabilizy to distiaguish filer
Cypes, and the limited resolution of the phase-contrast
microscope. Although these limitaticas must he considesad
in establishing standazds or industrial hygiene programss,
none preciude the eZfsctive use af meabrane filter moaitar-
ing in the asbestos industcry.

Despite progtess in standardization, membrane filter

seasursments are eubject to substantial vaciability which

Y b. Rdedas Tr., Vel. XAVII ac 12, 2)-36,

10/ 14. at 34 (“scousd tvescy o¢ thirsy dellssa”); Chase & Rhodes
tatemest at B (“Ls the reage of §30 te $42").

W/ N Mhedes Te., Vel. XEVIP st 26.
18/ Chase & Maodes flavemenr o040, T T s
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iaczeeses a5 L3v Ziber cancentrations. This seriasilivy
praclices compliance deTermiLeticos et very .3v levels and
Tequizes employers T0 malntailn svesasge woIkp.ace asbesics
levels wall below mandatery standazds. The varabil:ity of
the meabrane filter method. and 1185 siguifiiance i estab-
iishipg ocoupational standazds. ace sddzessed 33 dezail

belowv,

The membrane filter aethod Joes Gt 218Tinguish mcng
asbestos (idex CYpas, BGL PaIdLt ready 4isCIiaidative Selvesn
asbestos fibers and o"her tyges of fibecs. 3" All partizles
which meet the apecified crizegis for lergth and aspect
gakie say be counted as “assbeszos fibers.” a.though a zasiety

of methods say Dde used %0 prov:de iudgoenzal sdliustaenty 2

¢ibex counts ef aixed dusty.dd’

The inability T3 distinguish fiber types dces rnc3.
however, seriously affect the utility of mazbrane Iil:ae:
monitoring in the asbestos tnduersy. 1 as sr. Michelsen

testified, theze often is no need for fider Iype discrizlina-

npon.:\

13/ Ie. sv &; M. Trudesu Tr., Vol. XiII av 37-58.

25/ Chase & Rhedes Statement ot 8.

in thase ledusteans Doy shev pesitive fibec cousts vhea g9 ashestas

te_present. L. Cpefipdd Tr., Vel. XVIIL ac . 23-28. .. . e - . - -
144 V. dichelses Tr., Vol. XV at 33; peg M. Trudesw Tr., Veol. XXII

at 3.

If you were going into an asbestos Zac-
tory. the chances are that viztually all
the tibers that you would be counting
would indsed be asbestos, and thus
‘nless there (aZs] very coaplicated work
sfituacions thets is not a fneed to die-
crisinate betveen fibers of one type oc
another.

Moceaves, whaze there is mixed exposuzs te diffecent
types of asbestss or to other [ibTous saterials, slectroa
aicrascope techniques 38y l'ea used selectively and ccsasiobe
ally to chacacterize the idenrity and propesticos of dust
cloud nnu-nn_—onn-..-m\ Appropriate corrections then can be
applied to membrane filter seasurements. W/ or used o
veight messuresents from 4m occupaticnal emviresaent con-
taining two of moLe tyjes of asbestos (ox which thars are
difZecent aumerical standarde.lY mr, Trudesu tastified -
cthat such a velghting spproach is used in mon:tating warke
place dust clouds (or silica dust and could be used to
veight meabrane (ilter measurements from dust clouds with
®moze chan one asbestos fibex n§..ulo\ Even vhera the aix of

fiber types might vary (or different processes withia &

11/ N. Rbhedes Tc., Vol XXVIT ot 110-14, Li3-16; Chase & Mbeder Stone-
sant 3t 10. m.ln w.—hm G. Rajbaan Te., Val. XEILA ot 4443 {suggestisg
taat botd saalyses of bulk samples, ind slactcron sicrescepe saslyses ol
stz samples, could be uaed 12 letarm:iae 3de dlsteibution of Lider Lypes
ta sized fibes eavireaments).

18/ 8. Bhedes Te., Vel. KXVIZ ot i10-1L
13/ 0. Chase Te., Vel. XAVLI st 33932
18/ 3. Tewdeasw Ir., Sol. XAII 42 #9.
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I ”ﬂconn 9—- n—von- n-.Ebn ‘be nuﬁ.n-s ..Eo t nra Linis of

,:u»auunu EB: ovn»!.l neaﬁ«»o.ﬂ. -us .vn..n Q. o to o -.

. Yle? -

mp,-ua.. she veightiag moﬁ,r De pesfogrmed on 3 process-by- -
. ‘process vo-:..wr\ Thus, it would be fsasidie to i{aglement .
diffesent n.i-!a-— scandaxds for n:\onooa n»r-n n.\vo-,
..—Eo:n n.a.:u»u- nvo application on the uo-n .Saaonn
-ni-un to the .an-nn plant..

‘ -n is cnvou-:u -.-nnqa:-o Shat the mesbrane filter
'Soa suo&n- o8 1adex of. :_von concentsations n-raon than
) n.lo:nu no..bn ‘of- a1~ £ibexs. W e sethod .von::-
nr-a only nuv.n- -oaco-. n:-b § sicrons, witd -D a-vonn zatio
on At (14 nuaonou. ngswn | 1] nn..un.n.um\ -.. -cﬁnuoa.

N u..-—..n»oa -oa phaie -n =l

Py, ¢r—nv 18 about o 1.

-rano.i Eion soutdne m- m..—\ P
uyo - lnnoa -ci :-.—n-n—on vas ng-ﬁ. o n-n:»u-n-.

' ,%.-o:-ﬁna v-o-:-a on nv- oca¢-=:-.ho ﬁ—a nv‘ esase of visi-

: w::n of -F-n- —oaoon nw!. nv.n —..inr ’- bs. -»nue:ou
o-v—-—unn.ub\

—: Ig o e :

“‘Caase .. -ros-. -—...-n-- -a L 13 ﬁ-n:-: ua.u-l-n 4 &) X, Trudean
f., ao— 1L k.t

-.* m— w-h. 8.C.A —-!'—- ¥, Tk §, -So-noo latarnanional Assecies
6t Nassucewent -?--Q Pssal, “Refecence Mathed (er the Detez-
-Ea—‘ of fazh . Fibee € t4 st Weghkplaces by .
:-a Ea?.uoc- (Heshéras Tilte: nerhed)™ § 3.3.3 (an9). v

s/ 8. nv-.:.: - o Yel. V112 " -—_ Chatfield Statumedt ot 4;
ass & Bhades Statement ot 39,

n»s V. Bicholses Tr., Vel. X1V ax 42,

-n van o 745y 9ood chaice decause
sost fibers fi7e amiczans ard longyer
wouid Be st least a half a maczon :a
diamater, -and taus vasible, and 1t vas &
ccaverieat leaqeh for observation. .
Without more definitive data on the v»n..&-n.» activicy
"of shost -ﬂa thin fibers, 1t would be . :nc-: to - noﬂ.:no
nﬁoﬂdo- in the oon-v-.:uan aonitoctag u.bon »- og. nnnn-, :
‘tlela no.l ted, ._ Ihe -.n»nap community has s far Seed

uasble to defios nolv..n-.u 9. —.Sno of fiize sizes which

- shousd ‘be -anu.—acs in’ measuzemsats 3¢ airturze (or cunon.

‘ cnnuo. ‘Asbestos fidre noanonnn-:on- L

u.cnnnv.».-. cthere - uu. sone gn-uuaa- E-n. abo.
- aeshgena- n:n-n nethod vnci:oq an :Ko- ot .uvo-.ﬂo nc-opa

_.abiy. nonn.:non ‘vith tha: -ounﬂv» oﬁn-‘mmm
3€: atdbe testisies ez 2 :

T ror .-iv-o.

T AS »n [ L] vncco..-. : looks —:.o e
sembrane filter counts. do relata to <
health effects in the Quebec aining .
{ndustcy, as messured by soitality. S$o,
m.-. ‘obe might not have chosen & bad -
ndex (n the sensa that it looka like . -
it v.og to relate to vo-..av .nn-n:.

: 3isslarly. Og.- onl.-n ov-qenn nvvn.uh\

The vuoa..ol ..:.b nvo e:.- noun«-n
sethod really is it counts anly s paortien
. 4 of airbosme dust. la defenss of it
- though, [ think if ve believe the bioasssy
F data and ve are in fact nn:unonc 4 good

2§/ Chsctisld Statemant az').

250 0. Nedbs Yr., Vol. XXXTII ac 14-17.

3 L. Bement Ir.. Vol. OIT et 33
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- Yley -

mﬂqn—ol of those fiders that are longer

an five microns, then perhaps i% 13 &
seasonable inder of exposure.

In addicion, as discussed in Chapter Il, here is stIang

svidence that fibers shortac than § sicrons pose litile or

so u:r.nu\

Decause any change in the methad vhich zasuliss .3
higher or lover fiber counts would effect a jg fpczg sevi-
s1on of occupational standagzds, thexs i3 a significaat
practical ispediment to sltering the measusemeat technigue.
As Dr. Chatlisld obsexved:iV/

1f the (ibre count valus obtaized by an
taproved Nnon.csn- is higher than :at
obtained the eaclier method, this 1s
seen by iadustry & "back door” reduc-
ticn in the lagislated maxisum ai:borne
concentsations. [ the value s lower,

labour perceives it as a relaxasion of
existing etandards.

Mocsover, bacsuse meabrane filter measusements are a: index
"unrelated to any standard eamples,® Dr. Chasfial? zsncluded
that "gew asthods cannot easily of convinciagly be celated
to the techaiques in use non-n.-n»\ Thus, changes in the
sethod or agquipment to count more short of thin fibers would
fmplement a change of usknovn magnitude in existing etan-
dards.

427 fag Cusptac U1 qupgy, pp. 11°) te 11-23.
19/ Chatfiaid Sratement ot 3.

Ui w e

- Niel) -

Daspita the Zecagniced limilaticns 3L zeasien u...:.u
aonizoc1ag, 4t s Jenerally sgseed i be ke vest svallakle
methcd T2 conduct tSe .arse “clime 3f Toultite meniiiriag
requisred i1n the asbestos ru—n:-nnu.nm. 3c. dickolson testa-
2ied a> i8Ggth oc the sdvaniages and utility ¢ aeabrare

£iiT6C MN:ZITIAG: ]

1T's siaple ..
daca ckat we ha

workplace aiz canceatzaticns, oard s ’
varisbie a3 it i3 and with all Ne
cobleas that 1t Ras. (' unawate 37 a
ettar sethod Zar 21;id and econcaical
ansessment 3f the worxplace.

. Toudesy ackaowiedged the lizits 3f the zembrace filter
techaigue, buz tescified Tnaz ‘'all 3ethcds sicv an Lade of
the cotcentratisn, a=¢ if a cheice hHas to be made betveen
all these iadexes, tha best :foice is %he membrare Iilter
aethod. 3/ or. chatfieid siarlagly desczibed tie meabrira

filter method as “& very s:aple test.” and on-.\??ww\

3/ The ausbey of verxplace samples sequiend 1o the (adustyry L5 “7ic2a-
ally staggecing.” . Anedes Tc., Vel XXVIZ ot 10. AL eme mize an)
will, ware a8 1,300 samples ate asslysed overy yesc. Thus. “asoesten
seaitaciag 12p0ses 1o dppeecaadle burfes, evea :hougs 2 fairlr lacge
susber of laborataries ... niw svatlable 33 do tae verk.™ Jhase &
Rhodes Stitement ot §.

13/ % Michelsea Tr., Vel. XV ac ).
Yol N, Tredeauw Sr., Vel XXID ac 126
3 F.oShacfield To, Vel BVICT o LWL AD).
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- Vi-11 -

- I patsonelly weuld gather ses & lot
‘of measuresents by a simple technigue,
because of this fundamental variability
peobles, than 3 would see & single
| Bessugesent sade st ooe work station
being used to define everything. of a
l-n.. aore -av!-npn.non nature.

De. na-nu:: cancluded that “as a dust noanuo.. ssasure, I

n!- :.. is s volonn: no-osnv—- way of spproaching the
kur—o- «18/ -—«uosau its use. -...o.._: be -.nn»nn.s to tie’

..o:.nuouoa'on.-s :nconuo:- ..va w6 (ind in’ Sn -v-no- i

puo..-nnu .PN\ 4 L
7 s, 9.-. -ba 255... vhe r.c- studied the ulﬁn-no

. u::n l-nroo o-no.-:-;. -_.-o concluded. that- .nvh -‘vn-uo i

-:nou -onron. fnv:o .alo qu-n—oa-. p- ‘the enly -c»nu

_ ov-. lnvoc !I -<-=-u~o aon zoutine ..on..vn-no Do:»nonunn .

a..on»n-—

up ional asd ‘-n-an-ns.rw—\ or, Rbodes

-:un»unn: -i.n:os nv.»n nZE:E:pu\
Mov § sou.n think c—-na -no any.’

—:..-»o-.. -that "the mesbtsne filter
sethod 4s the grestest .... but it does

unuo -oﬂ- :-d »nmosn n.-n..-—non ..m-.
basics T's very s e, sela-
- 23 to -o._.. on the oununnnu-nwwo .-agub...
. - ., - .

U T TR VTR
N TR T

W/ Chase § Rhedes Statemsat ot 12,
17 0. Bedes To., Vel. TVIE at 9-20.

on -vo-nc- on 9. n-quo,-n-. nt-n 1 sequized to support .

e

S

N B Sv.ona vonoua nuc Commission 1o that Lhe ‘masbrane 2_3". -

. Vi-12 -

It can be sex up and ovon-aon at

ssasonable cost, end it's sultable fog
goutine asasuresents, whare 3: tave
—-na- aunbezs of samples ... .

- ombgo—oa studies that-
r:o nolu e:n Cﬂ—:nuotogn&

7 'Yyears, ate also generslly keyed to
0sures as messured by the mesbrane
. filter mathod. 1t {s pretty well in
place, widaly c-.n. and no:«bn -no_
. ou.Eous

80 even :pr. ics —En-n:a-. 1
.. don't know of any better vay <o aonitor -
* . wogkplace Sufe. than tie membrane
filter msthod. 1§ think ic's taporzant
. that we Fecoguize its limitagions, bus 1 -
vould be very concerned if we. ...goa:
,-t»ﬂuoﬁ to. some -.—n.nuan:o -onvog

In -.'. the n—.-n consensus viev of 9- ouv-nn. :vh

..nuoa -.8:: nonﬂ.n:- to wo used non no..n.io

Uo?—non.pc E -va..: n-:a 9- v-»- .on 4sbeston work-
v-on- -ngnao ,

2." "Absence of -t:-tpv—.,!.n..g-nwco.

to the membraze n:n-n sethod
age oot cuszently no-rvuo fox’ Foutire sonitoring.

© Potential .-:.::23-

Although
useful for nr-n-nnonnnhn alxed fiber dust clouds, electron
niczoscope Cechaiques bave not deen

standaczdized, ars tot
available. for large-scale wi~

+ iavalve hagh cepital aad
and cannot be related to existing epicemi-
o-oa and ro.—nv -n!—sﬁd-

cparating costs,

Other !unom..l.-w _monitoring
techniques sse lazgely oxvon—lonn?_.

cnncv-n—on.» .
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.. 13A0010$ ﬂpnmrlow BACTOSCOPY.

scanning electron sicroscope (SEM) ot transmission
electron sicIoscope (TEM) techaniques, in conjunction vith
ether sethods such ss enexgy dispersive x-xay analysis, may
be used to distinguish asbestos fiber types and to discrimy-~
raze betvesn asktestos fibers and other fibrous materials. 1/
As descr:ibed abcvs, these methoda may vr used selectively to
chazactozize mized fiber estvironmects as & supplement o
Toutine membrane filter leannon.—a-.ﬂ\

Although STM has haen suggested as ¢ potential alterna-
tive to aembrane filtes »onitoring, this technigque ie almost
universaily xegarded as unsuitable for rcutine workplace
sonitoring.

Thete are at pressent no stardardized procedures fog SEM
samp.e collaction, samp.e prepaszstics, or analysis. Its use
vouid therefore ccmpound variabilizy as compared with the
prEesent optical non......»q..o.n.u\

Filter selection and prepssstion present a particuler
probles in $IM analyels. The asabrane f{i)ter cannot be used
for 8Em withaut s method for Jestreying the filtacx's sponge
atructurs. While this can de done, “(t)he probleam is not to

shrink it. 30t to change its dizensiobs, oF not to have the

20/ Chase & Mhedes Btatesest ot 10
&/ E »r. VI-6 ts V1-7, qupgy.
&3/ Chase § Rhodes Scatemant at ).

- Vi-14 -

tibres disappesr down into ths ooo.-»m\ The alcternactive ia
the aucleopote filter, vhich provides no assurance of unifara
nn:-nn»on.»b\ and must be band-carried to the :won-nonq.wu\
Thets {3 & problem with :-»nw
nuclefo]pore (filcers fos aadient alr
samples. They do hava to be handcarcied.
Othesvise mater:ial is going to be moved
on tke surface, or lost. That has been
one of the aajor criticiens § have made
of the T.5. EPA 3e:hcd for ambient
atmospherss ...
Mogr is thers & standardized procedure for sample prepara-
tion; as Dr. Rhodes notad, “[e)}vesy laboratory has theiz owm
tavourite a.nnla:o..»h\
S$IM also posss very high capital and cperating costs.
In contzast to the relatively loexpensive phase-contrast
micxoscope (about $5.000), & scanning electron alcraecope
costs from $70.000 to $00.000. SiXM also presents a much
bigger saintsnance problem, with annual costs as high as
$3.000 to $4,000.4Y
Operating costs f5r SIM analysis, which vary with the

sophistication of the technique, are also signifizant. 3In

83/ N. Bhades Ts., Vel. XXVII ot 110, 112,

s/ 14 ac 10.

ww\— " Chacfield Te., Vol. XVIIL ac 124; jag N. Khoden Tr., Vel. IXVIL
at 110,

44/ N. Maodes Tr., Vel. XXVII st 11).

=27 8. Chacield Te., Vel. XVIIE ¢ 13L; M. Rbedes Ts., Yoi. XXVI! at
170, 113; Chase & Rhedas Statement at 10.
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. Vi=1§ <

ooE.ns- s "a Jot slover* thun optical counting, edding to °
Go coat. »h\ Although Dr. na.n.»ous -a-«oa that o &.uv: .u. .
aalysts, with no fiver »Enunn-n:s. ‘-cos—u not be signif-

»n!.n: !ov.u.. than with a v.—»nonnoann-u ajczoscope, he

a-n:—os thet aa -a-:-: of an-environmental sample uaiag .

:Bn:n-aoo ononpssn... »237»5 E.o to four hours on
lvnno-novo n»'o and one, or tvo uo.—n- of vnovonnﬁon to..:

R no-n Gu--—l-no; 8450, u.n\ .An E—u-n- »nco:—un gno— ’
:onn:—n-n»l and .-eu. »En-n:..i of ... anu-n-:o-n-vvn..
¢o..= ne.n alése to on eea. and precise nuu-a-:oon-vvn aay

TR noaﬁ.n- ..n.o ‘house or 8o oo o single fiber,* no:o...s by *a ’
I " wusber ¢f computer -..-«-o- 2 _Thus, 3% tachadques ..zn..

-—a.. Svou :.nnn»..-nnoa -wo n-n. saze ni-noau.i»un !5

Dt e

s-n-:o nv-r - nﬁ.»n-— in—oo filver -lvnn. which can
ro E-n-ou ic s v-—n-sosn oF lass for .uo to $40.
.-.ro -! nca..:- [ uo:n»:; .5:2_ ovon-nu-.. .;9 a

S !32. n-nnoo of n-oran-u skill !S nn-»u»..a than nv-n

-.-ae:os for 1.. .

ast wi .< PY.. ‘Because of the aeed
foz v»uau% nr»:.a ov.n-non-. -vs the high cost.of sEM -
3..:-25. the ber of lab 1es. with the capability

non -I Siber ao:-.n»... 1 "quite Mimited. 337 Thus, unlike

Y B Mhetes u- .y Vel -uc-u -
&/ - p-:-: Tr., Yol. XVILL as 97-08,

-»\ Ig e 200,
E Qsse & Bhodes Stavemens ot -2 3. -v.... ., <¢- E: st 110.

. be used vithout nnorn»un -&»n»oarn probleas.”

A vwm.o-nun.n-n lnuo-noco (about %00 .:. chs uﬂ. gives

L -Iu....an wd .I-:cu and ono:ou. !ﬁ ne...n- naﬁan;n [y l:nv -

.. 88 N Bhedes Te., Vol XA ac’MS. . - .

- Vi-1l4 -

% established membrane ‘Cilter method, hare 1s 6o curzeat
capability to conduct $IM lou.-co—.n,u.._ on & brosd scale.

" troaicslly, the !na.u,v-nn:»n-ﬁ...n avatladle wigh -
SEW. vhich permits the :-nn:»n-n».n.a af soms short oT thia
£ibecs not n.aonﬂov_.-, with vro-onnc-.nuunn, miczoscopy. canzot
As Dr. Rhodes
-uv.-l..oo. L] u.q..::-n»n.. .a.:c:!_n ta that on the +

better n-oncﬂ»g nv-u e ovn»n-._. u-npon. but “you ases -
u-.onnq sych n... sans Eaa -n_u\ -o..oqon. -—:n you. star:
going to E.av.n ?unu:pn-ﬂonT twa 92_-!5. n»: gng
uo.. v.a»n ta gec tato ths vuov—ol of your field azes q-n—cna_
-!-:..n auspez of n»n... %174 At higher u-ﬂ.»u»n-naoa-

. .~o.. have » n-:apnnu. (] l.:- nv-.v:- n—:ou..mu\ ’

" noteover, -unvo...aw sEn Aibex noﬁ.n.- st higher u-u:»ur.-
tions can »8—5- -cv-n-an:u n:lvon. ot _3-4 short apd very
thin fiders not .o.n v« ovn»n-— l»nno-nnon. n.in- is oo
ruo.a. no:n»ag_rv v.nxa-u SN counts end aptical --zn-nﬂ.un-

Tven 1f bthet road-
anu»ou of sEn -ranon»nn would
n!on the cusrreat aumerical standards “utterly unsvitable,*

I-n. t»rv nv. asshgzans n:non ssthed.
blocka wvers ovezcoas.

1/ ¥ Medes e, Vol. KIVEE at 108; pag 4. oc 102, Me-13.
$2 14 0t 010; geg 44. at 111; Chase & Rhedes Scatement at 1.
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yet there is "Ro vay to relste an $SiM-bBaseC standezd 20 Che
available epicdemiological data which are based on optical
methods oF approsisstions to cprical no::n-...uh\ Thus,
thess is no basie for setablishring a standacd predicated on
$ZX monitoring.
fog el these reassons, Dce. Chase and Rhodes oosnnuno?mw\
$IM is presently infessible for uge
Sovdiopaent of & fosaile SEN Lechaique
for this purpose would requitre extended
research 4nd great sxpense.
Similarly, the Minlietry of Labour {s examining electzon
aicrescope asssursment. but has concluded that st present,
eolectron sicroscopy ie Dot & feasidble method for routine
vorkplace Un.....uu..»an.nux Undoubtedly, SIM will find selective
wse for characterizing mixed fiber eanvironments. but it
should not be zegatded as a suitable method for goutine

occupational sonitoricy.

b.  fransmipsion Election Microscopy.

TEM, like SEM, may be useful for selective charactari-
sation of dust clouds. dut thers has been no serious augges~

tiops to use TIM faz soutine vorkplace monitoring.

41/ Chese 6 Rhedes Statemest ot 11-12.

i/ 14 02,
817 9 Majhane Te., Vel. XLIIA et 43.

- Vi-18 -

M. Trudeau testified in detail regarding the disad-
vantigaes of TIM for rcutine Suu-:!mh\

{11f you ask a transmission elece
tIoa 31Crascopist to set up an analysis
for one single sample, he is most prob-
ably geiag to charge you close To eix
Rund:zed dollars for every saspls he 18
go189 to process be se the sampling is
tedious. The preparation of the sample
is vesy long, and the analysis is s7an
leager and more tedicua.

Also, he has to pay far the capital-
.mn"nwmstnh.“m- instrusant, which costs &

According to Ax. Trudeau, the preparation and analysis
9f & TIM sample asy require several days to oonv—-f.uh\
84329 TEM messursment {ir ®ore time consumiag than tha
telatively slaple meabrane f{ilter method. ‘

Ia addition, because fibers asy be bzocen uf wi Lusi
durizg TEM sample prepazation, TIN measurements say not
accurately ceflect the sizs and number of f{ibers {n the
sanpled air. As Mr, Trudeau observed: 1Y

18/ 9. Trudess Tr., VYel. XXII at 3).

/MK, Trudesu desceibed sae TLY wethod a8 requicing "thiee oc Cous
aye” for aample prapasstios, “if yeu werh fest.” . at 33. Aflter
aratiae, & digect saslyeis ea the TIN weuld talie five te seves
Bours, but This approsch s ussuitshle dus to eye fatigus frse looking
4t cae fluecssceat screes. As Nr. Trudesy aeted:

Tves Lf the fibrile can be sees, pour syss jet
4, thep got ced, you dea’t see aaysbiag, yeu
s4s pasticles whare thece aren't any, you don't sae
48y vbere these are maoy, thisge like thac.

14- ot 33, Accerdiagly, che saslyst uses “up te sisty of & Duedced™
w:nu.-u“r-. ths exsniastios of which “may. take saother day er tve.*
13- sc 36,

49/ 14 e 42,
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With the electren alcrescopy, sure e
see all the Iiders, but the vn.v-n-ag
fs 20 aggressive thst ve may ... we Bay -
aot, but we may ... break the fibers
inte fibxils, 80 .whet we messuse on the
slectron ... wheh we use slectron micro-
scopy, because of the cu-von-n»o? »-
agein an index.

-»n:.-n:. bs. !Shn- testified that with TENM,. ._uc.. non iate
9- aausoa--»oa. ..-.u—ua. !& all that sest- on nr:.o. that .
IJ:- .- some a..o-nuc. whether you're gonna lcée gome. of |
Gon’t Kaow DOV SuGh 1T would chaage AE. Dut the lesses aze .
g—.-n»oa.-n—\ . . .

Thus, TOM i Lo nno n»’.oo-—-g- ‘and expensiva to
-o..: & & roucine oonzv.n»ou& la»uon:i noo-. and .ﬂ:
¢ :— nro

.-c—. .noc-nonuca l-n -—nun b 't »v-u- q

- o—.-aua- -lq»o.

A e

m. !—na-bn»n oeﬁﬂu- wd -.-au.n»n

- et .olv el tatriind
e e ada

__ ..Other ven-..ﬁpu -:.nuan:o- (7] in!‘ n»:ou lnu».
Ancnpna. -_ﬁv ac -sno!unno nﬂ.ﬁﬂnc oocpno- i I-!Sn_.o
-:n!..:n techaiques, . ‘sze. -uno: ouvnnnuaannn. A.z...sa ot ]
‘n».o.o I.«’on- ‘age vu-o.-n—- -::-v-o fox Toutiae occupa-
. Luna- Ian»non»uu . , . . S
L na. ...noa....-n counting method, developed in. Fa-g ard -

E.o.i a .i-a:n-?. su- a2 image anslysis u-ﬁno non .Fon X

81 B Bhades Trl, Vel. TOVED ax 021U

- VYi<30 -

A8 Dr. Chat-

fiald testified, *[1)t's just a2 automatic method of l2cking

" at the sase imege. s/ '
The Health Bu Salety Execuzive In ronuoa 19 :-.a- LI

countiag with v...-o.n,nann-.n optical micToscopy.

I Magiscan unit, although it is En-.n»n.p o5 British wagks

,, u.u..- ,90 npcr«o—‘ cost of -b. zoﬁ-as :u -n.owu. capi
) ‘costs neq -ovv:n-n-a.s .—.nn-.n... -:nno-nova -a.:vlopn

place -‘v-o- all to ba “fed pano ‘this n-nu- -nv—u. .ul
o¢: nw-n.:-u n.-n:»a M ‘ o

The v--n peoblen vith Bun unic s :-

sxpenss. Ve -nu salking here on -.n-n-

Vihg beed u«.-n. n n-«- 1ng
. Health and Safety Exscutive's unit).
- That would maan. basically, that @ -
T sophisticated instrument is gaing to be

-1 4 {n one . and then sasples . .
G seat {6 to it. vhich is pechs - not as . -
: satisfaceory ‘as ve 5:-& Like ik, - ;o

_.. &ﬁapo? ‘automitds naﬁups nong»q...- uoa_:... tone

T nong»n-— v:-r-nuno:nu- c.nouo nb-« no___: be ¢:n tocr aens-

BN V2 TR T ey L e St s

nonwaa v:nvo:- —h\ - There s:o been n.:vu-:on u:-»n...:-.-
:—9 :-ap-n-u nh :ouoo:n

R

von.:-o 9- a-a:ns usee .

P

£/ & 9..:.:, Ta., Vel. !:. RIS

~0u\. .o..::lv..:- -..-v:.:. Pbu nnﬁn-c :. <o-§:: :
aglscan (s & vary 3:: F.-.l-u R N

wnsanv.-qq.qo— 5: -uuo - uq.i- .—. c—uuu
e 82, 9. ) s Wi !

48/ K. Chatlisld T¢., 1.-. XVILLD at 2.
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single focai position, and “doesa’'t do any racking up and
dowvn,” the question vhether “the mach:ine actually {counts’
the sanme features that & human being does” bas not beex
satisfactor:ily resclved.

Another potential automatic couating techaique, whizh
would use an imsge analyeis dJdevice with scanning electssn
aicroscopy. i{e etill in the experimencal .Ca-..ln. Lise =hs
Hagiscan, this wethod poser high capital costs. As
Or. Chatfield noted, “"ve are tylking maybe a huncsed, a
hundred and tventy thousand dollars for that spproack, even
sseuming it's fully .o«-ev-s....k\ Becauss it :s Sased en
SEN auslyeis, this method is aleo subject ta all 3! e
defZirfancieec Af SEN monitoring described above.

finally, Dr. Chatfield described on-going 1fvestiga-
tioms of !.-.E.-lhnn techoiques based oo magmetis al'gnament
(14 n..vonn.mh\ Unlike other potentisl eslte:matives o mea-
drane filtar-monitoring., the magnetic alignment tachrijue is
not 8 Liber-counting technique. This sethod has Zhe pctan-
tial te provide inforaation on mean fiber leng:h and mean

¢ diameter, tut not an actual fiber count. T:. Ihezfield

eszified that “ve are still vorking on this tesnnigie =@

17 14 e 8

4 4. sr 22, 00,

nm“ I st 19, The cest weuld (sclude sbeut $80,000 fer :de 5L, and
-

wt $03,000 for she towputer. 14. . - ..

HUTAITRIN TR

e 71-232 -

try to find out how o take these signals apac:t to et the
dats ve need,” and thus cautioned that “ihis is one of these
things vhich is atill under develorment sc we have t: 30
cazefully r;n. B 4 V4

In short, automatic couating 3ethods and sagnatic
alignment techniqQues are in various stages ¢! levelcopment.
Nore 3f these techniques are sufficiently adwanzed i zarit
curzent consideration for adoption in occupatiocal mcnizar-

ing programs.

3. -:w-n-nn»-n Vaciability of

the Wenbrane Filter Metiod.

It has been widely recognized for sany veaza hac
seabrane filter messuraments are subject 33 substantisl
.:n»-v.:»aﬂ. Suclk measuresent vaIisbility. as wall as
day-to-day variability ln asbestos concenczrazizng. have
faportant {mplications for the establishaent cf cccupazicnal

standards.

The varlab:i:cy of membraze filte: 3easucederzi tas

long been recagnizad Lised on expezience i w:e 2.3, N°3SH

W4 ae 82, 0.
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- Vield o

v

Preficisacy Anslytical Testing progranld/ ang s number of

-Ei 8liée exchange studies. Nnx For example, Dr. Chat-

| field f.au—voa one test -voc»n. that the high and low £ider
. ceunts rn diffeiant Sperators on the same filter may vary by
. & tester ot o121V :

provided the

ficse ._..Bnun-n:o assessnent of random onnon
i3 the --0: nonnonn-oa stap. v

uv..-. the !Bn-: :ﬁﬁ—:nu seasured
in the round-robin includes a1} sources
of srror in the Bembrane filter.sethod

punown ‘SyStEmAtiC or persistent error in <
sample . ¢ollection, which- could not i :
. vu-nn»nun: ba me. :n!—.mh\ i
Although the - slide -oRchange studies shoved o Mg “Yorey-stx -pvoa-nonn.. ‘participeted fo-the no..!-u-.ov: . - E
dagzen of 1-35»—»1? 48 Dre. Chase and Ahodes testified, ‘study, «non s total of about 200 -Bon-non:.. e the United - o e
R -ar .33-...,’-5. vo.n confined to 4 o-:i variabilicy in ’ unuu.o -annqonn ..i--n in onﬁvan»ou-p -o-:ow»..n :»nr the . w 1 .
- " the ssmple. iqlnuﬁo- -n-? and nnn-.. »ﬂpn?s,oﬂn limized Lo y Tie:

stmbers in. -vm ‘“non:n and._ mall ousbers oFﬁCfa.l N

; the iatr Moaitoring Comitee o

-8
or &. desest, tise of the
.. ETY i-.-. :-: senlter

L\ 9..- & -vos.. -n..

Yol XXVIL ot )
osmple evalastion ot

Kodes . ~u.v.
1o collection sad-

E 9---—. -.:l.-u .- u. n. 9-..:.:

_Chase - -vo... ua-—-l:
g: . uu
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sbeegvatieons thet the ralative variability incresses st
iover filter —oaﬂao-.ub\

Estimated coefficients of variation (CV) and 93% confi-
dence limits for sight-hour time-veightad sverage (TIWA)
nessurements of 9.1, 0.5, and 1.0 fider/ce, based on the
round-robin deta and & series of idealized flicer loadings
(Table 1 ¢n Buxs page), demonstrats the substantial vari-
ability ef meabrene filter monitoring. For example, the 98X
confidence limits from Table 1 for & measured TWA value of
0.3 fibec/cc, based on one eight-bour sample, show that the
“true® workplace cencentration could be as lov as 0.1)
fiber/ce or as hiyh as 1.37 fibars/cc. Indeed, sven using
t2e gaallest CV shown in Tadle 1 for a aeasured value of
0.3 fider/cc {(dased on eight one-hour samples), the 98X
sonfidence limits range from about one-half to more than
' twice the messured value.22’ the round-robin results indicate
that the wariability of the sesbrane filter method {s quits
large gelative te other analytical pracedures for industrial
hygiene and regulatory coapliance measuresent.

Current offarts to impreve the nesbrans filter technique
include the refersncs mathod daveloped ty the Asbestos

13/ Chsse & Rhedes Statement ot 16,

50/ Chsse & Bhedes Statemest ot 14 aad Table 1: gog gopepally G. Chose
fe., vel. TAVIL v 43-86. .

ESTIMATAD CORPFICIENTS OF VARIATION
AND CONFIDENCE 1.INITS8)1/

95Z Confidunce
Limits

Coafficient of

Variration of
THA

A-Hour Shife

Semples Collected

TIBERS

1

TWA OF O,

0.040-0.21

0.024-0.28
0.031-0.25

- Vi-26 -

TVA OF 0.5 FiBkus

0.13-1.37
. ie=l. i
0.2¢-0.93

-

.0 FIBERS/CC

T™A OF

0.20=-2.73
6.36-2.27

u.50=-) .40

[}
4.5
b2

(felton Mronsicmmais ta (i WarSplacw by Lie Boabions Filiar fethed,™ (Biait, Suly }, 1980);

BiE Vrwm Tobile 8.1, Muuies, 8. et ol., "A Study ol the baprsicel Previvies wi Atsbmine Ashestes Luncen=
Chase b Gvades Ststome , Tobie &,
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. Yle28 -

Iaternatiensl Aesecintien' o Dust Measurement :1-0..« rane1 V-
. The AJA n.ncn-unc Sethod has been well

will

T fez elghe Nours at o Senstant race, as ..o:. as by
qho n..—on»oanw»v between

creceived icternation- )

1 Bnu as ..-E-uﬁuos approach to l.l.non»nn.-h\ and wvap

’-uu»vl vu Drs.

{lov zate -2_ face <o~nn..«~.-..\
) Joo«.nun-u:. Jariabi’ iy ..o_:a be n&an& by u-_:..

. deg e one’. n-n .o»n.__n‘ hour) WA -n-acons with § standaszy

) " based 3m n.;o Aaverage af severs® n.:,q, -.-v:-. ,-E.- -

wa« abono aze vn-nn—n-.. pnlnu-n-o..r mo ;un: N

Trudesy and nv-nﬁo: n- the best nunruua..o

fo7 nembrane .u.—non lcn»nou»..q n»\ _ Continuing »u«.—.u-nnon-u
2-2.:3- are-

addressing the' -labn in vhich certain fiber
,\-o:n:cu-n.—ev-‘ ohould he uo..hnon..hu\

o :.connvou it would be. E-»:na to puv.nn (.

. . snl-n»n ednoc-loun ia v'u-uo nnnou variability,
l.lvno.. -»nr-.r —n.v-o,,

veeily -.Rn-a!

.‘_u.:.o -u. vay, tae nos..s.non.u

!.-n»u'o -.ooo- mnn»nc !. -..u..noro_.n
shife- .r!..—u.vuo?n..

S sample. - Rove .n.

. .urn- suggest nvb-,(

,.~rq,
voop -_.ao-nan wat cg:v»:n-

tht ..:..G..:. ' net .v.a:n-:n :

c B n..nns —u nl- -6.55.3!.? -an !.-2-. -l.:s..,.ion co ’

B »a?.-»vn. ac —o<. nuvon nonn-ann-n»o:.. .¢i.nr cesnn n»-nn
uqanﬂ —ot -:n 4 —o-&nn- p..a».n-ud-»-g—o

nnol v-n_.qnosul

.voo...-..-o. coc c..n ij“ nnot n-nno vo :
) -on..o-.. n-, praduc; Fouo -
. .. noau.unn-nnonu.,.

n- nu -; h. av .onnoo on

R . B

U RS

E..v or” vn-.!l-ﬁ -5:.3 3»9

»uo..:. -n.-i-._!- I.oa- 131
Referencs Matdod for the" Deterninatice

re no-..-...a-.o. st Veor! Ligh Hicrene
‘:n‘- Be 3.. :-o- > ol v« * s

\ .?-.. r._-von -‘-‘a,.nl-,,u‘ .n. -7._.., 6. Chs
tesep. T L e
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. ~5n—n-.nno-. fer n-u-vu»-:pun
pa .

Occupatisnal standaris for asbestos must 2iXe both the

veriability of the meabraas £:lter >ethod and day-to-day
varistions {n actual asbeszos concentrations iatd account.
Due te “hese twe sources of variability, extTemely low
ocoupatianal standards for asbestos vould be 1=fessidls and
unenfarceadle.
workplace standards cannot be {zplemented effeciivaly

unless empleoyers snd anforcement officers can Telisbly aea-
sure complisnce. Due to messursment var:ability, confidence
1imits -~ generally a% the 98Y level of confidence -- are
used o compace sessursd values wichk standarss .2/ ag
Dr. Chatfield explaizead, he applizatiorn of sush confidence
1inits diffezs for the employsr vho aust sesuse that his
workplace $s in complisnce and the ofiicer who ian ctarged
vith enforcing the .ngn-u?ﬁ\

aint tnere. “bedore I Tane anyose to

Sreet de e 3n DDy ot saey b

03t ¢f compliance, than I vould try ¢

B840 0uZe that ay jeves sonfidence .init
exzeeded Vo,

And £2 I'm er zhe sthez aldse, 1 27
S Sake sure that tie jgzef coniidence
l1iait is below tvo.

$8/ §. Chanfield Te., Vol. XVII] st 123-10%; 3. Chase T¢., Tel. NXVI2
s 28-32.

7 8 Shavfgeid Te:, VYel. IVILL at 106 (vophadie™dUpgiied). Bag Chose

Bbedes Statement at 39,

*hus, to accouat for leasurszent variability, the employer
aust obtain BoNitoring resul:s sufficiently below the standard
to provide an upper confiderce limit at or belovw the standard.
The variability ia actual vorkplace coccentrations, aes
wvell as measurement variability, aust be considered in
ovaluating arasured values for workplace contaminants.
Thers 15 Ceneral agresment that true airborne vorkplace
scrcentraticns vary fros day-to-day and have an approxisate
lognocraal aiserivetion. 1/ Although the average concsntrs-
tion San of%en e reduced, inter-day variability in actual
concentratiane sanaet te nnnnno:in.nu\ Thus, as Dr. Chase
sestified: 1’
[4)a've jot uncertainty not only ia the
Beasusenmens va take on a given day, but
ve've got the uncertainty of -~ was that
42y 3 typ.ca. day, or vas that day
' ach-typical day? And ['ve put typical
i3 Quotes, bdecause vhat ve've got is a

spectIua on-nnc-n_u:u:so!.n:non
that vacer.

Work By the U.$. NIOSE shows that, dus to aesasusement
vagiability and iazes-day variabilicty in actual conceatgs-
19N, monitoring seasucszents vell below the standard for &

wOTAP L 8TE CSRTALNIENT 8fe Tequired to determine with reason-

able z3nfilarce zhat very faw smployes exp e will 4

_.m.. nw...-v-;...-:.-.-n::_o.?.-a-..?-,g:.nu.-:.
. Chatfield T:., Vel. XVIIL st 104-08.

1) Chase & Abedus Statement st 19; G. Chase, Tr. VYal. XXVIL ac $8-39.

2% G, Chase Te., Vel. XXVIT ac 3é.
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-93: onn._c-npo.ﬁn -v-:o- -ngoun nu-n would theoreti-

- V-3 -

the standard. The NIOSE calculations «- based or & selatively
Lev degree of inter-day variability and s msasuremert tech-
nique vith an sssumed CV of only 0.10 -~ show that "a mea-
surement of gng-half the conrv»rno standerd is necessatry to
previde ¥X ecnfidsoce that no sors than §X of an emplayes’s
vezkdays vill- -axceed . the -E—-n N 14 WI0SE recognised
that v:vow :«on-s-n 1-252:4 ia -uoc-n no:npunu-n»‘os-

ot highes ’lﬁgn 15»53—3. to..ua Tequire even lover

. I.-E..l-nn- nb .0533 n.i same dagzee of nou&?an. uoapnﬁua

exposure —o«o—. W

1in the -vo-n- :-9-5. 9- n-n-n:-; higd 4-35-7
-3 of the llvu-uo n:n.u aethod nod:»n- thit .-ononon-
o'nb-u I!-»non.!- eonules nv« Yelow nv. workplacs standard

.»n o-.s-n LR otn.pb .-.-oahvp. --.—wo@no ‘ot noiv:!.u- W
As Drs. Mhodes and Chase n..aa....nu\ )

12 tne wtandard is set at an sxtremely B
. on values. which can-De-measured - T U7 C
employers will ba unsble to
-nonn.wu conpliance etatus with ‘s -
reasonsdle degree en noun:.ano

on- nvo.o -:o Atodse ano o-nul-nos nvo w!.qo non the*

ao:n ua-n vo..-»n an a-unouon n. -o.n nua .:o“- u.ne!:u-n::

o -n\ 9-. ‘s Maedes -:ina -.. 30 ai-- is .-—--.:

" I st 20, . .
B\ nv.-. & Rader .3-’-» " u: a Case Ir. . d.- fnuq: [ _o

1w ov-.-  Rhedes dtatement 2t 3%,

T H ~

-oz level, wizhout a sufficient: Jowes L . \«

aagt st . .
mmx Chiae & -b)-a- -ﬂss-a at uu— ?-o .—- v Vel, XXVTS a¢ o-:
: o

Lo+ 1LY te LS, vu..r-:-a the madtes
© - pasticulate sampies euch s sshest

- Vi-31 ~

of 933 confidence thst 0o moze than $X of esployss asposurss
vill excesd the standard.}¥ mais cange of values, an shown
1a Table 2 on the next page, provides the “absolute lower

bound, Ehat would even begin to perait® the specified degres

" of confiderce.l2Y

The lewver bound values vq.-.-an:_ in Table 2 are based
on & range of n.,e.m Cor the ﬂ-:vnnso,n:won sethed frow the
sound-robiz n.n. 1/ and n-..a- of oaol-nn»n standard
g:»onu for »unuu.n-n <-:'..=nu in :B.-_. -alaonnnun»onn
based an NIQSE n-nu for’ v-nﬁn..—-no- E\ These lover -
.vo..ua- cepresent cS unun-nl -E.na- En__ vould v.an
the ov-n»n»ob degzee of noun:-uno u«ol nav»nbnnx nn-gnn-.

- ic.o.-n noa..»«..nq ..-un-lonn v.—o_. e t E.u-u\nn.—hu\ nvo ;

w —.. -n n- -I .-.-!.

e AL

r\ o Chane - n- .o YL, g: a 3

) E\ n:-a 5 Rhodes -:-l-- at -u. 8. Chuse 1., Vol. !: oy 61-62;

CV's esnge f1em 0.4, corvespending to the leveak estinsted CV ok &
l-.u-s value of 0.1 (ibes/ce, to 0.7, cecrespending to 3¢ Bighens
- é CF a3 » c.—... of 0.1 :f.\n. Chase & Bn... -.:.-

goematsie otsndard deviatiess -o. 1n tde cplculations riage frca

bout 1.4) feund by JI0SH for
m_ gee R.C.A, Txaibis 9.
1{]

b 6, Latdel,. V. A, saugeneat Actien Lavel .-.

. Qccuparismat n-:-o-I---&-:- 13ley” ae 11 (1973).

\.mr-.- -FP- -:3--. .-uu.n?.onw. q- 5‘-. .. .o

B ]

e e e mmpman e e Ao
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IADLE 2

LOVER SOUMDS FOR WORKPLACE STANDARDS IN FIsERs/cc Twad®d/

[ 1]
1.8 1.6 1.7 1.0
4 .49 .59 .70 .04
.8 1) .63 7 ...—
[} .60 .72 .03 .9
1 7 .19 .9 1.09

04/ Feem Chose & Rhodes Statement, Tible 3.

- Y- -

generally sccepted detaczion limit 23 the membrane filcer
28/

aetaod.

The caleulasz:isns presented in Tadble 1 show that the
Lovest asbestss standazd which permits the possibility of
schieving the Jdesizsd Jegree of confidence, without requirz-
in3 Reasusessent belivw 0.1 fiderscec, falls in the range of
DY 23 L. fider zz.2i8°  Ag Drs. Chase and Rhodes concluded,
L2 aypeass inlikely hat employers csuld reasonably assure
:smplisccs vith s standazd af 4.8 fiber/cc TWA, the proposed
inzaria sTardard fir amcsite -va-no._E\

Jsing the »nedian variability ia true

o-nv unuas-uuaﬁ-n"“ou"-nn.on-un

estizated in Table L for a
measuzred value 3¢ 0.1 fider/cc, an

..mmn. ...-._.-:.:-::0.:-n».:-.nr-:::qq..cun.u::-»3
hase & Ahedes Statemeat st 12; G. Chase T¢., Vel. XUVIE at 40,

9. lrudeas Ir., Tel. XXII ac 98 (July 981).  Altbeugh Hx. Rajhane
limit could be reducad by

/ce detection ’
us fiber touat

Jor example, Js. Chstfieid tescif
limit cepresents the “Dest 7alue’
30d 3 switably loadad f1ltar. and caaser Ye uced by filteciag a
ezget vaiume 24 aip. hatlield Statemeat 3T IT; L. Chatfteld Tr., Vel.
X710 at 9. Siatlarly, “r. Teudesw chear-e! 31at the 0.3 fibee/cc
Jetactios timat S2eld nc Sy usiag Laager sasplisg times
tazisl an tha filter vouléd mske
ve., Vel. Aad Dz. Cuase

estified tast
peeblen with the ‘ete douid remais due €3 other seurten eof
erger. 5. Chase ¥ | ¥ XXUIT st ¥7-00.

198/ Chase § thedas Scatemant 3¢ 22,
191/ 14. oz 2t
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- Vi-33 -

eapleyer wveuld have to obtain & sonitore
iy messurement below 0.1 fider/cc to
vnocpunnpuuau-oanvno noeun:!..n- that .»xn.n
sore of employee osures w

! -unoon. o.m nn_vonwﬁnnz gn-g

the membrane filcer Bathod cannat relj-

The pinisam Zange uno-onnx.'ﬂ Drs. Chase and Rhodas
" was finteaded *to fllustrace the difficulties which would
Fesult frem setting very low ssbestos ‘standards, and should
Bet be gegarded as desirabie .u-.lcr for -nw!.lns .onﬁn...ubb\u
The calculations és not taks n-n.,o account sdditional varfa.
dility troa .-n-n,-l.ﬁn or von-.:n-u.n érTor~in sasple collec-
tiea, vhich vas net mensured 12 the rousd:febin, L0V

g -—n’o:.ar
sueh erTor may be .-i:n:o;,-r-:rﬂ\ and uighe »umn.-o..
the lever bounds enly slighely.dbl/ 18 addition, the «o»rsmu,,

_legical feasidiliey on,‘non..nnb‘- -.v....,.n.o..,neao.uﬂ.n_ou. to
: extresely lov ‘..Hnmi‘mmmlxz-a-w‘.-‘m,n.x.noa-:muou.gvi.,....,: et
T e M«ﬂo-.ﬂvﬂnrnc., the Chase and Rhodes l'nu-.’:,‘. .-3%-«- .
.. that the sdoptica of ‘very low v ‘
UL "R .
T Ig. sk 22423, :
8/ 5. Batas Te., Va1, mov1T o TR
" U e e Te.. Vol XX¥IL at J0-71.
11/ Quase § Boder Statenant ot 3,

riplace standards for asbestos -

’ A.mn:/,.
i

- VI-34 -

is infersidie.vaid/ Similarly, :3

32 che range of one to tvo n»von-.\an £
esployers .-u.—n-:. wotipilace concentzac

standarg, 4/

Although 9z. Chatf:
uon.hm.-.oa 4nalysis o azimua stands
3l00e acsard wisy

4 -dazection limit of 0.0 fix

*.4 did not Present an squally

haee a2 .un.. Chase and 2hcdes

Suggesss chac scarndaris
¢ te implem-nted if

SORS vell belaw e

L]
rds, Lis vievs. 4y 1=

o Raaed :n

seses’ce, DL, Chaifiell saez:iied

chat “it'e Teally. a:o.nunanvu.

not sensis

"As Dr. ctatfieig concluded, RL2/ - )

o {t)hst hae some mnanomz
sent of & paint two 2i%
0zandard ‘for crocidelice.

Rive enough for meaningful control

o vhether point one and po:zs
T0.can be showvn to be statistically differene

cusrent mechods,+iid/ and -nn“o-s thae nw. optics

using :he

1 aached :g

ences fag enforce- |
&r per a:ll:lf{sre

One. 18 not
able to.seliadbly say that th

different from Your n.-nonn
Dr._Chatfield- testifieq:

¢ Masiaus {s -
ion level, -

“that 4 s€andird o7 one f:Ser-ce

Uould peraicz msaningful sessuremerc, iy’ e !

D e S
1772 T RIS T T

N 14 e 2,

Lg 8. <aictiare Te.
[T TR
ur g e

N

LY B4 et 3233, t06e0r,

.+ Vol Witz :,,:_AE.,‘R.A a 04,

AT 0.2 Ziberscs,iot’

W e e e ey e L

[SSORPE N S
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Ste %3 the variability 0 »esbrane filter monitoring
ard 7az:a%3n8 i sctual asbestos concentrations, very low
vorkplace szandazds -- such as the 0.2 and 0.% fidex/ce
proposals {or crocidol:te and amosite -- could not be imple-
manted.

<. >n::<olo-m of Very Low Workplace
£3 3zegions.

Standaxds vhich account for variadility 13 messurement
snd 13 actusl concentrations by providiag an adeguata lcver
zange for employer monitoring will aseure highly protective
condiziens :3 the workplece. {a orxder to assurs cospliance
with Zessonadle confidence. employers must routinely achieve
averags vorkplace levele Zar delov zandstsxy standards .13/

3rs. Chase and Ahodes found that eaployers would need
Tt reduce average TWA ccncentrations to & small fraction of
8 1 fider.’:s standardi in order to assure cosplianca. Their
es3izetes 32 sinimus standards, discussed above, shov that
celiable aeasurements of roughly 0.2 ?fiber/cc wvosld be
Tequized 3T) ;rovide reasonable confidence of compliance vith
2 & f:bes.s: stazdare.llf Thus they s:sacluded gon.E..

[E,van: 12 wozkplace standards
focuced bdeicw | fider/cc TWA,

vorkplace concantrations will be
ca:ed a2 entresely lov levels.

221" Chase § Rredes Statemest at 2!: G. Chase Tr., ¥sl. XXUIL ot 43-6).
2197 Sksse & Rbedes Otatement st Iu. - s = -

130 1. ex 2

o Vi«)8 -

Data f{zom the S:mpson lepart provide a practical flluse
tration of the relationship betvween mandatory etandards and
vorkplace levals. tven under the prevailing two fibeg
standsrd, sedisn measurements in manufacturing iadustries in
the United Xingdcm. for the period from Noveaber 1972 to
februacry 197¢. vere belaw 2.5 fiber/cc. <Thers vas & high
degree of vaziabilizy in the aessured values ¢ each of the
five ssbestos industsies svaluazed,iid/

Accordingly, workplace standards should be set with the
practical expectation that esployers vwill maintain average
exposure levels far helow the mandatory standagds. S$tand-
ards in the range of one 20 two fibers/ce, vhich can be
implemented wvith available wmonitoring technology, will

zesult 1 highly srotective cccupational conditions.
V. favirondental Menitoring.

There is curzently no standardized technigue suitable

for sonitoring astestos cancentrations outside the workplace.

It is Generslly agreed that the aesbrane filter zethod §»
unsiitable Jor momitorirg at the extzesely lcv concentza-
tions found outside the workplace. Altlhough alectzon micro-
scope techniques provide some useful iaformatior, there §»
presently no standacrdized tachnigue which can be related tc

& numerical atandard.

E\;.-uu.n:-.ni.-r.r_nn-.~.ru.-_l-na-~.~......a—.u
3t 17 (1959); G. Chang T¢., Vol. XXVIE e 72, . _ . _.
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‘- Tle29 .

.. ' | 3. hatfield'e studies of snvironsentzal and buildiag
. samples :z Setarie Suggest znat asbestds concenzracticas aze
i | 8ot elevated above mormal backgrourd levels. Thus, shere

L 87 be 88 need for Imtleu l:uuu- -utuda the vorkpiace.
n.nmr. vtmut [y nucn:l::-d quuu.nu'u 3ethod for

muﬂn. I'AG. ll.otlell o:mdu« .auu aet be adopud

1. lbnm of an App:es lt. 7 o -
IS&ﬂ!ll!illﬂ.l_&u!!.__... : :

umm uq u- il lo: ee:uauimu. a
uautn luuu-y. uu n-b

. “detection linit o
m b-u value of about 9 l  ¢1

gp!olchol ’
eun: to nducu lut

:-;-x ud

fu' opieal It:xneo" m 'noy I:I uua..l -ate

- Vi-40 -

three (ibrils of diameter ... no very h—qc burdles.

cnly thing you ever see by optical aicroscol
fidars.vddd/

ke
sopy 1is & bundle -l

‘The lubnno uun uehntqnc 1Y ] uu ln»zoprhu
ouzeide m voxkpnu boelnu u cannot be uszed to distin.
Juish botv“, ubnul nlnn cnd o:hox
As Jc. luc!wl-ou u-uucd-w -

PR . t
. .:uon ol the ﬂbon t.hn yml connt at . -
the-levels tiat.you are Feasuria ubutu -
13.the aig.aze organic .£ib¢s and Cibers- -
of -other types thout & great deal of
touble; u-ulg .distoreion .uwu .und
. pu:ogr e neteuo te techniques;, you -
‘ mine vi ‘phaie centrast. .
vnothor taou are uhu!ol oz
i At :

'ugou utu:ql.

” :“!ualuly, Dl. Chatu-ld puuund lpcc.!.c ounl

»simples trem’ ‘buidings, uhlcl vould give JYr
n:" -aFé" kiovn to. eouuu fov cr' ne 'ubogu
A tase nnou. ‘or. chun-la .
. p_tlu_t'_iﬂt@: e ltg ‘.éioan‘id Xct be® eeopud (ur ulpln lto- =

" ehe ublcut uz or l:u buuuag vhon nbuul l- not
niu mlpunnd W or.

eene'udo‘ mc l-- .

lteholnu ‘llla tes l‘ﬂod t!nt {
m—— R
128/ ¢, nnmu rr.. nl m!l at ll i
nes v; mlu- re., . Vol 18 ic )6 (.plu(l n"lhd) . . :
A3V L. Bactield . vel. v u .30, ,3“ _' RS
' 124/ 14 ot 30 Chaitiold. !ucm-t L1 t g ’

i i imothy S. Hardy) for...
Asbestos Information Association trial exhibit AIA-85: Kirkland & Ellis (Edward W. Warren, Timothy y

ACL Doc 20986 - Page 173 of 189

Published by AsbestosClaims.Law
asbestosclaims.law/library/20986/173



https://asbestosclaims.law/library/20986/173

e Viedl ~

*s%u cannot uss phase contrast Bicroscopy® for environmental
aly/
sessursment,

ia contrast to the b tilter nod, electron

31ccoscope (IM) techaiques provide higher resolution and
lover detectien limits, as wall as the capability to distin-
guieh asbestos fiders 2zom other fiders. Nowever, they are
presently unsuitable for quaatizative ts {a

tion victh s numarical standard. as there age no standardized

proceduzes for $EM E:.::Cb\ and vo evidence that stand-
ardised procedutres bhave been daveloped for TEN analysis. As
Mr. Trudeau teatified, a nuserical standard is dependent on
the messurament method. °®It's the most isportant thing
Decause vithout &« method, & pusber dcesn't mean anything ... 1t}
Thus, there can be ho meaningful SIN or TEM-based standard
until a standardized DM method is developed, and sven vhen
that occurs, other roadblocks to routine use would exist.

N seasursasnts cannet bde related to mambrane filter
seasurssents or to the sxisting health evidence. Drs. Chase
and Rhodes feund ddd/

e The SEM would count large aumbers eof

very shozt and very thin (ibers that
cannot he ssen by cucrent opticsl meth-
ods and that were pot included in the

138/ V. Rickeloes Ts., Vel. XV at )b,

120/ feg pp. VI-13 te VI-VT, pupyy.
1V 8. Tredesw Te., Fol. XXIT at 47,

121/ Chase & Rhodes Statement st )i-11.

- Vi=41 =

exposurs estimates for available epicdemi-

ologic studies on the health sllects of

asbestas exposure. ... There is ne knowm

relationship ... betwveen SEM counts and

cptical measuresments, and no vay to

telats an 3EM-based standazrd to the

aveilable epidemiological data which are

based on optical methods or approxima-

tions to optical counts.
sizilarly, Mr. Trudeau described TEM counts as “orders c?
ssgnitude Ligher® than sembrane filter noﬁn-.rmp\ and
<sestiflied that a comparison of TEM data with a sesbrane-
filtar based standard would bs “like comparing apples wizd
onEn.o.-E\ Secause mesbrans filter measurements are an
index “unrelsted to any standard samples.® Or. Chatfiel2
concluded that “nev methods cannaot sasily or convincingly se

related ta the techniques {n use nbn-n...cu\ Thus, therxe is

o gresant basis for establishing SEM or TE(-cselated gtandesils.

Various technical problems must also be resolved belors
environmentsl atandards based on DI techniques become fea-~
sible. For axample, in addition to problems with filte:z
selection and preparation for SIM -u-..u-..-—.ub\ and the
danger that (ibers will be broken up or lest during TEM
sample vnov-n-nnon.rﬁ\ the preparation of ambiant air

13}/ ¥. Tewdeou Te., Vel. XXII ax 49,
124/ 14. ot o8,

113/ Chaxfiald Statemeat st J-b.

126/ Sse pp. VI-13 te VI-14, gupey.
12:/ See pp. VI-38 te VI-19, quprs.
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- Viedy -

sanples for gn analysis ‘is particularly aumm.
Dr. Nicholsen testified;idd/

hEysetile 1s -5 ve friable fiber,
AJ 40 eordesr to l 3 £y the fiders in
alr- uqlu eouoetu in the ambient air
s you-have to eC8e the nqh because
e taoto 19 so lug -garbage. present
. to vhich the us.n adhare, that obscures
’ their ﬂwtn’ u any unet umu:
. noeou

SRR ) cnnl of :hn unrn-.

-‘olthr with nﬂ or eltrasonic techng«

T Ques, you break um the fiders, aad so
..counting. the T8 cam in fact averastie

£ ‘nusba 14 ‘vtmo of .
ad.

o tu.r count ol m ‘b, eat At. -

level, ‘evea §¢ Jou could sake a eunntoa

-Detveea electran ‘nicroecopic fiber

gounts and cptical fidey ccuu. vou.d

[ icult ang - ‘nislesding ...
lesding 4

e mm'm Te., v
BTN a3y,
- w 5. cuctiold tn !

As

A
i

. Vied4 -

testified :hu "in the urban Auolphcu 40 1 van 13 taxe [

sample outside in the. eicy of 2oronte, ve voyla bBave difgi.

culties ie oen cases {n Jeacing detaction hvoh af e

Ontario guidelines o< lony ‘tibers per ‘litze longer than

five uumun.' due to nupcnd.d Parziculace u::u A3
or. cn:u.u is lnvnuqntuw possible anslyticsl prace-,
duzen vhlcu ku lu: a. doueuen lonl L1 4

one l..bo:lz.:-n
i uzhan nnnphon- Lﬂ’

l r:o nqulnunu
thlr are pnunnr .ud-qvun
nd ter iber eoneon.nunru .

* thue, llthtm'h o nr.‘ud. uu cm L]
for nnvlzomuul loutottnq.
u uu”un a m-tlc-l. seand

".L—.nuluuly 80 ‘ouh: uut mo dm uu n unru. b' kg

"4 cﬂhd ubon, M uchlmu pnunuy «Mot ’I’DVI‘

q-unuuun nn tor . co-.uuol ‘viey

u/ s cmu-u Te., m. mu Wl 10 ln -y hvo 2ny o
- teversl ulu:nn of total selids oq- the filcer, nn.u vhich yau are
}nlu te f1a s vnq fev ssbastes mm b T B . .. .

S

e —
PR
» N - . S
) " o o+ et e 5 e e e
i b4 e e b e e i A e - - - - ;
e e+ e st i e e '

Published by AsbestosClaims.Law

_ . Timothy S. Hardy) for... _ .
bestos Information Association trial exhibit AIA-85: Kirkland & Ellis (Edward W. Warren, y asbestosclaims.law/library/20986/175
Asbestos In

ACL Doc 20986 - Page 175 of 189


https://asbestosclaims.law/library/20986/175

- Vi-49 -

but the results cbtalned by a sirgle investigator using his
ova technique may be used to svaluats the relative concen-~
trations at tvo or more ssmpling sites.

For exzample, in order to determine whether ssbestos
building insulation sdds to the natursl background. rseult-
ing in higher fiber concentrations, Dr. Chatfield has made
measurements i{as:de 314 outside duildings. “(Viery largely,
the buildings have not in fact given any fibers above vhat
ve would expect to (ind o..n-n-...mkw\ Dr. Chatfleld has
found soms elevated levels in buildings folloving removal of
insulation, vhich he presumes rssulted fzom inadequaze

clean-up sfter the removal cpecation, alchough mene of thase

rations ded the Ontario guidelines for environ-

mantal no!n.unn-n»on-.»u.m\ These (indings, showiag that
building levels are squivalent to background levals except
folloving removal of asbestos materisls, raise qQuestions
sbout the wisdom of removing iasulation absent direct evidencs
that the insulation is contributing to higher airborme {ider
concentrations.

Dr. Chatfield has aleo studied driniing wvater suppiles

st eightaen locations {n Ontario, cegsesenting fifcty-six

1847 4. oc b0,
mn\ 14 st 98, 2 3t study of duildiaps asbestes matesials
freat Beitals » fatled te shev airdem tos cascentratioe

etecticn, sslag sevarsl dessuremest techaiques.
Ls Guea aad Burdett, 1981; jgeq ..: westes st -v.._.:.m..- 1-18, supes.

- VI-46 -

parcant of the proviacial covsp-ﬂoa.E\ He feporsed thas

in the majoi.cy of these locations, zhe ToncentIatians “wvere
essentially sero." close ts the detsction ..-c&.m.—lf ™e

tvo exceptions were Thunder Bay ard Hearst, bur ac Thunder
Bay the fesults vers cot statistically differens from zero. A48/
Mogeover, with respect to both Thunder Bay and Nesrst, no
remsdial action was taken or rscoamended. As 9r. Chatfield
testified, “let's put 4t this wvay ... ! would a3k the
vater,v14YV/

The Chatfield studies, vhile perhaps noc lefinitive,
suggest litile need for eavironmental and building standaxds
in Ontarie. Such standards should not de adcgzad absent
davelopment of & standardized quantitatise 3ethcd for soni-
totizg.

1447 €. Chuacfield Te., Val. XVI32 ac 90.
18 L.

1837 [4. at 90-92.

1Y 14, ac 02,
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CHAPTER V1)

VIt. APPROPRIATE not“.-b—. =!uc=u
4 .

foR fuTVAL AseESTOS Usy,

The evidence nrun. the r-nln.:.

effecta ru asbestos sre
dose relazed, the

9rest progress that has been made to

Teduce ascestos oXposures, and the vrn,nunn.noa- from the

thet de apninig, if any, risk exists at the
7036 that Kave besn schieved {n most asbeston applicas
tions adsy, estadii

sedical ¢v:feace

lev

b the major guideposts for developing &
societal pelicy for fucure asbestos use. Or. lns En-.,-oa.
formerly of the and nov & public

Wisconsiz, pertaps R08t succinctly summed v
Up ite corcluizon of the medical v sea sV

Mount sinai Tesearch team
healtk off:cial ip

< ¢ 1 cthirk' ssbestos can ba handied safe)
It's @ n-ahono.: substance, yes, but
handled safely ... . © .

e

I'ms not -«:.— thete 19 & safe theeshold. -

. But I ehink It you age ... thets -m L

. vall be a relative Fisk, 1f wo talk {a - . -

. those terms, that wijl m-n Covn so lov L

. ‘that any excess one would see vould be < T

moderste, that you'll have s very small - )
vork force wko vijl

tected, ... | ewn:ig

“

;
H
:
2
[ 3
2
g

el
K -8 vholly

© . . appropriaze. - o R

At the » icting evidence ang .
for careful surveillance of

Ame tims, the sosatimes cornfl
unceztainties poins to the aee

I/ M Asdersea ir., val. X1 g1 ", 123 )
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- Vited -
wse in order to aveid unnecessary fisk. The fol~
Jouing discussion of & societal programs to control asbestos

/
rporates such cautious as»u-an..w
heme ts ensure safe

asbestos

enjssions loco
fa (ormulating & segulatory sc
handling ef asbestas. cautionary sdvice ptasented by &
mmber of the sedical vitnesses 1is worth heeding. They
tmportance of tormulsting workabla, enforceable

stressad “he
standards that will et in

cagulations as opposed to ideal
As Or. muirx cosmsnted at the

v

» hieved Cosmission’s
fact be o<l .

sacond Pudblic Neeting:
the asbestos industry, t
have 93X confidence that no
“u"un-»uv“:eﬂcg be exposed to anon-rm-n
than & certain fibce jevel, cather than

:-:A—.
cludad of substitutes los ..v.-.-.
Loyies nn-nud—"-.on- -——-— —n-au-.lo- wses ewploy sshestes 'v—-—z—o.- prcuc..lu-n.-..——-q
Eﬂnﬂﬂnou: sisinises fibec velesss. Muﬂ&-nn-.bo---n-:—:.. --cs St
s Chap

et -—co“».-.n-s- —.Q-.M---o :—.Q.».dﬂuo-u anissions sco pregersly no-vuu""n.
”n"c-nr‘n-.. for .-v.mmaun”o- shauld ba --—.!--,.—N ..-c-a.i:. ..n: oties

H vhee asuges b -
o ..'li-.u-.-—p—c. “a“-c»..-a—r.-un_—no—ﬂn-. then B8 -..'...:n-ﬂ-...-!.: e
"oo‘-..i‘ as they cssaet Ve Justified frem o heslth standpeiat.

¢, se Du. Cerbett NcDonald wots
.E-.ﬂu“o 4-.-.0 s baslth stasdpetet is sasds

N wre ladusrey will tuy RO ..
vl { just hepe that whes

4, grest coutiea: should beo
tiag assbestes subscitutes!

by oll msses,

problyy vy .‘oc—«l""".-lv-n:c:-. thay will

ther devaler et :r sebedy tsav the bagards of

seventy years.
tlious.

¢. NcDeasid Te., Vol. TIIT at WIS

7 " Stesten of fedend Peblic Neetiag. 3t 19 (Dec.. 13 18820,

- vig-d -

30X contidence in relatiocu to some mare
£igid level. [ do not think we can
svoid this decision that, in getting
standazds, one has to take account of
bow resdily and how sasily they cam be
sessuzed, and vhat is the likelihood
that they will in fact be ocbsexved ...
It sesms to me that defining standards
vhich axe -E..on..ouﬂ« »Maonon is likely
nosvo an exercise in Tutility for every-
ody .

Dr. Anderson expressed sisflar views:Y

{W]bea you are .pnn»um in an office or

toom such as this it 3s fairly ssay to

say well, suppress the dust. But when

you get cut onto the mill or factory

floor, that becomes a very difffcult

task at times, and we do need to keep in

sind that the standard isn't what pro-

tects the health, but the actual lavel

that's ssintained st the expasure site.

§o the lovest possible standard

will do :oE:w to protect the health of

the vorker if in fact it is not enforced,

9r we are unable to attain it.
As eaphasized by Drs. Muir and Anderson, the task confront-
ing this Comaission and other gavernmental bodiss investi-
gating asbestns is to determine vhat reasonable and vorkable
control measures exist to sesure scceptably safe asbestos

working conditions.

A.  Asbestos Jefety ip the mipes end Milly.

Little doudbt exists as to the acceptably safe levels
nov eaisting in the chrysotile mines and mills of Canads.

&/ B. Asderven Tr., Vel XVI ot &,
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e NMie4

¥o dispute existe over the fact that the McOonald

study ig
the presmineac

study for detersining wnether any risk ex:

ta
in such settings,

BOT that sven canservacive lineaz
elacion from that study predicia risks weil belov wvhat
:.on-bu-.la the pubifc seyis Sonsider asteptadle. Yor whe
futire, thersfore, what 19 1zpor: ,
contzal ‘and susrveillance
cundicions. .

exTrap-

ang ¥ill de contizued duec

%3 msiazain suen dcceptasie voraing

The ?‘u-o r.-vc-no-
Commission the ataps {¢

9 mesbers Rave Zaken to achieve such
ssfe conditiens.l/ - ' ' .

Sty the peiasry Quebec |
asbestos tndustr. 13 fate all eguip-
840t bas deen encicaed and opecata
under vacuum and the percencage of
© exhaust air used exclusively for duse
control has been. rasised teo nore than 40%
of the total .., . In modern plants,
. bagging, seving, sealiag, palletizing, -
Ceee e - steging, tegrading, ohippiag aud ‘dry
B - 5ock storage Operations have beex ully
sechaniszed and sutomated and all espioyess
bave Deen trained in proper -uﬁ-a‘ EH
Bigh CApACLLY - vater canus -
. f«nu cn"n -nn-n.no r.oannnn dust on mine
toads - atforme; 13 haa 1pmenc
8ir conditioning unzta have ﬂuooonaeu:v.nu-:unn
in the cabins, hag filter units have
been added to cyclone collactacs st a!;

portation and transter points; high
havre

)/ Briet te che Comission of the Quebet Acbistss Maatag Assceisziom
QM) 98 33-36 (Jag. 1), - . .

¥irA2g Associaction detalled for zne

" efter Quabec's -...gmu Comaigsion ioquiry,
. medical evidence that r-nrv:,-ro..nv- accopt,

- VI8 -

teplaced brooms for cleaning floors and
squipment; jute bags have been sliminated
and raplaced by dust ool paper and
plastic bags; standacq clesn aaintenance

proceduzes have been ‘developed for ma})
squipaant, -

To ensure nm.- .nn.onm:. operation of thig squipment,

.sn-..-:r a3d carveful

sTepe are taken to monitor vorkplace
conditions:$’

Waskly, semi-arnual porsonnel ~dynanic
and spot surveys are corriad out on o
-..“..—-u basis using both: fibre counts
and gravimetric Reasuresents, . Wigy

volume air sampling fg also read daily

-u-n-n-g-—on-n- around the peziphery
‘of the property. Union and - company
technicians work in parallel during all
these surveys and the cesults are passed
on to both the Department of Natursl
Rescuzces and the President of the
union. these data.are also reported to
all che emplayees n?nonms -the monthly
unfon letter to.members LI

As & result of .nz,.- o.nv

t.9f this expensive and sxtensive dust con- -
" “trol program, the Quebec min

o8 and aills v‘-<¢ﬁ..‘.v.n-u‘n»-.:n

. -c-»anrov.-n,oon-ao and are Bow
able to.comply with the 23 fibers/cc itandard established

fo ligdt of the

ability of such
1t {e cleir that euch 4 standard s -
Sdaquate, as well as vorkable, - - ’ ,

vorking conditions,

Although thers are ne vorking »Jva-mo-.lz-

in Ontarto
Presently, -.-r.-«c- depostts

40 exiet and the possibiliey of
l N :

N A TR'Y -Q_-..E wete s, et - - oo
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mining exiets. It would cherecore be useful for this Royal
Commission to recommend s standazd for the mines and aills
in Ontarie equivalent te that existing in Quebea. Such »
standard has been shovn to be practical, achiavable ane¢

pratactive of worker L¢s.il..

" Asbeste

As in the mines snd mills. tresendous progress has Seen
sade in tha ashestos sanufsccuring tnduetzy to reduce asbestcs
exposures. As detsiled {n Chapter I, the historical high
OXposured responsible for the disease occurring today are --
by orderxs of sagnituds -- a thing of the past. GCven in the
past decade contimuing progrees has been actieved as industry
hae met the pravailing 1 fibers/cc stindard throughout *ha
Western world. Current aversge exposuzes in most manufac-

turing facilities thue are often belov .3 fiber/cc.

- VIl=7 =

$o 1 think this is ap axampla which
stands out in Ontario and which i think
other industries and factoriss should
attempt to emulatas.

Cv. Bragg's axtensive research resport for the Commission

There hss besn an enormous improve-
sent in ths reduction of industrial
tibze level concantrations over the last
five to ten Yyears. The fundamental
reason for this has been a cousiderable
increass in the expsrtise aof those
attempting the controls. Although there
bave been few or no technological break-
throughs in this field, many of the best
practices have been adapted fros other
fields wvhere the toxnicity level of the
material being handled is much higher
than that of asbestos.

Best available teclnology in assbentos

dust control is nov appre hing that for
v:‘ﬁ:ri wvhich {s the me. toxic solid
in industrial production.

Dx. Finkelstata,

N. Flebelstein Tr., Yel. XXIV 2t tia.

cemant operations at the Totonts Johas-Manviile planc,

described the grest progress made 1n facary dust no:nno-.m

Jokns -Manville, before cthey shut down,
set an excellent example (or the est of
the asbestos industsy in Cozario.

They were routinely bettering half
& fiber, both government and cospany
bygienists were croutinely aeasuring
Mqu-..uo- of peint eone to peint three
..

who wes familiar with the asbestos-

As noted in Chapters IV and V, efforts to assurs com-
plisace vith s 2 fibers standsrd vill inevitabl,, and have
in fact, led ta average vorkplace exposurss cne-fourth or
less than the starnderd. Thus, in sany msnufactucing facil-
17128 today, as vas true ia the Tczonto ssbestos-ceaent
FLant, average exposuze levels are alzeady wveil below
wniaria's proposed chrysotile standard of 1 fibar/cc. As
Dr. Bragg ?ES.Q

37 Bragg, Gerdon 1., “The Techoelegical FPuesidility end Cest of Cos-
t: Veedplace Lupesure to A tos Fibras.” 101, 102 (Reysl Con-
alsaron Study, Apenl 1982). PP . . - -

[T TR 1B
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n.:.an oaniv-on--.-cinv:-owoon‘oa
2 industsy that preduced vegy low fibre
tevels ~~ around 0.3 to 0.1 f/cc -= were
schieved by cowpanies attenpting to meet
the p £ibre dagds ot in some
cases having processes which ere only .
qunerating lov fibse levels.

At the same time, current expasures in sost '-!.n-o.n
wizing plants are so low: that the limits ef sonitacing

precision and validity sre balng sppreached. " As 4 a . ’

in Chaptér VI, tha lovest level that the wesbrane €iltes
method -- the ouly techaique aov avallable for routine
eccupitionsl monftoring - can Sessonably distinguish fzom
Sackgrouna 16 .1 fiber/cc. Vith ,.nv»l -ipn-nwmj.. and the - .
i-n-n,u:—.,c.-.:v:—nﬂtoa. the method, especlally wlow
uana-:wm-n.»ou,u. tv e aot possible no.....-.g:-r reasonably
verifiable  standazds such .ro—o,t. the propesed 1 nw,v.u\mn.
atandard. . - s

.07 siatlacly, (udusesy has bess pushsd te' the limits of
Tt tectnslegicel “feastbility im achleving compliance with-a e

- e S § fivars/ce standard Ln many senufacturing cpexstions. Ae .

‘on.”,-umau. uovnusncw.—b\, < - L

S T Wa have found scse seceadary lodud-
U -tzies capadble on.vnescnunn £ibze lavels .

b censistantly at of near this (0.3 f/cc)

. sevels however, thie capability has only
,tvo.:.nvnoenurunuu—-nud-nann.a.

<. and, typically, fer processes with low o e

enissions originally. Oa

Lk hapd, a number of i1tie oAy .
oL . & number 3 H
vw!.

rocsuses are °

’ ,‘ .- ulstien could n-a_.:o..; As unrns-,oo in nw-cn.m- 1t and 1V,

- Vil-9 -

Achievement of lover lavals would be prohibitively axpensive -
in most Ontaric manufactuzing facilities. accotding to

bE. -q.o..r—\. )

control of dust emissicns to the
: 0.1 f/ca lavel, vhera wo-..!.o. wvould
" gequire extansive. radasigm .and rebuild-
ing of control eystaws. UFor sowe indus-
tries cases: purchase of nev production
equipsent would be necessary, ssking
this level of contzol significantly mc:e
axpensive than the higher levels. .
®r. Rajhans agreed that schisveent of TWA fibter lavels

. belov 0.8 fiber/cs could be schievad only n,r.uo,.w-.« sxzzesely
expensive n-o.,r.nuuoa.,-h\ , . N

. .n_gucorﬁu-ﬁou and careful house- -
. . hesping practices, which 1 have-indicsted
" bad. resulted in reducing the esxposures
in various plants dovm to about ... One
fiber per willilitar ... have zaached.
the platsan and anything below one.needs
4ifZerent cqntrol messuses and whataver.
e R rl.\l PO See e
' [%1he techaologies .. concernsd ... sre
- gqvailable. But the cost will be; m-ngn-.
i _prohibitive, as vell as the instal atiof -
- . snd any other sethod. that csn be used .
S -7 whll “take much lunger time to start -
: anything of that kind ... . ol
1% te thus _ppatent thet manufactuting plant expoeures ’
T ..o keve been (no.n.m.n-uﬂeao.‘nﬂo 1svels, that !.x..-n..»- quits .

slise 32 the 1izits of whet any reascaable goverzas:t Ieg-

T T o T vl - S pet capable of schleving fibre levels
Doy N helow f/cc vith ...,nn.um-w»an ‘contzele. ) . . . i
vl . ’ ’ R R TN TR IN C ’
T U Tl ) - W 3. haghass Tr., Tel. BIIA st €8,
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the sedicsl evidence indicates that such exposure levels
will be acceptably safe for the semall number of workers
engaged in such asbestos manufacturing operations.

Whan desling with manufacturing safety, an additional
issue 10 ralsed as to vhether diffecential standards for the
various fiber types are desirable. At present, this fssue
1e of litele eignificance in Ontario vhere most sanufactur-
ing plants sre in the friction products industry and thus
use exclusively ehrysotile. Sovever, most Morth Aserican
asbestos-cesant pipe wanufacturing esmploys crocidolite
£iber. The possibllity that such pipe production might de
reinitisted in Ontario is dessrving of considerstion.

Mew British regulations by the Factory tospectorate ia
4970 iatroduced a hygiene standard for crecidolita ten times
lover than that (or other forma of asbastos. Other countries
including Sveden and the pruvince of Ontario. lo fve 1380
propossl, bBave singled sut crocidolite and amosits as
roquiting especially careful handling. U.$3. government
oftficlals, bovever, have consistently declined to drav fiber
type distinctions. For example. & recent MIOSH-OSMA Report
concluded: LV

On the basis of availadle inforastion,

the committes concludes that there is no
sclentific bdasie for diffsrentiating

—*\ B.C.A. Rahibit 26, Tad 11, VIOSH-OSKA Asbestes Verk Croup - Apral
1580, “Varkplace Txpesuse Te Asdastes - Reviav 2ad Becoemesdsticas.”
BERS (YIOSM) Publicstion ¥o. 8$1-101, at I (Nevewber 1900),

- Vil-11

bDatwesn asbawtos fiber types for regula-
tory purposas. Accordingly, the committes
recommends that a single occupational
health standard be established and
applied to all assbestos fiber types.

As discussed in Chapters II and 111 above, the medical
vitnesses before the Commission have davotad considetable
attention to the relative pathogenicity of different fiber
types. Although recognizing that much of ths snisal and
in yitre data concluded otharvise. and noting that the
spidemiology results are limited {n their interpretability
| ] of the ab of well-docusented dosage data, the

prtevailing view of the vitnesses wvas that crocidolite and

amosite poes bigher risks, particulaxly of wmesothelioms,
than does chrysotile. Indsed, even Julian Peto, the Commis-
sion vitness who srgued msost atrongly against a mesothelioma
fiter type distinction, concluded by noting the pragmatic
considerations that wvould lead to tighter standards for
crocidolite s i/

T)bere may be 0o differance fiber to

iber in the risk aseociated vith croci-

dolite, but it mey well be ... and {

think, in fact I would expect that for

viven {ndustcial processes vith the ssme

control procedures the risk associated

vith crocidolite is 1likely to be con-

oidorably higher thaa it {s for chryso-

tile.
Thus, in accord with the conclusions of the United Kingdom's
Simpson Report, the Commission's medical experts all would
stque in Cavor of tighter coantrol standards for amphiboles.

18/ J. Pete Tr., Vel. XXV at 9.
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On the other hand, even 1f these fiber type differences
are recognized froa a sedical standpoint, they may be of
limited -»Q&wnoﬁho [ -n.n.-»_l-un....-au monitoring of per-
sissible .lin-no ouvo-..nca Amocsite 1# rarely used today,
and nuuu.&o:n. Y ) used _only {n lisited .vv:n-«—os- vhete,

. oﬂa- the rav n»von- are combined, it {s typleally a sinor
-.3-:23 of the total a—vnn aia. Any -:conuo nnon»uo—.
uoan.nnn-n»-.. would thus usually tepresent but o vonn»oa of

the non-— -ovo-na- -.3-—. tono an ssbestos- noan.nnn-n:a ’

of 2 npvan-\on asssured Snr!.n Q.n»nnn—on- belng sade

._vo-a a—von nq-o ({14 o-i—o. the great. :r.:voon vould be. N

wat 9. anon:.:na nou»l«n-zou ia c.»- sanple would ba

) .l.nr -I-:o-.. -.no..n .-«. nno. -a aeBestos~cement ‘:u« in
.n-'u nonnpni nv»- uo»nﬁo-?- E in_sany n:n..l-gn.-.
_ttetelorne, ..o-.‘—-oo Io.npaa nvo curreat .ga .P.hr
. ] -Fon.\nn- n... all o-vo-no- weuld at the. o.lo time be
- ‘H, !ﬁua a-ach- n—S.non -E-R .F

aunn:o 1317 N

S

.2 :!.\R. for -

_ As 2-2-3 3 nv-onou : .—.5.3 -unluos the !-vn-ao

- falter l«vos n-!..on -o .:2_ to 2-2-45—-: .l-a unvon
go-. onn-.-a..-— o-onn-i.. luouo-nn-n gson»-n»cu [ 14

/- Canetant, 6
shestes Comvat Usthing nnn-ni-. Properal of sa Altirastive Liniz,”
ontzact frem the Third Netiensl Cengrose of the Itedias Industedal
Bygtensots Assscistion (Gemas, Nevemhee 24-18, 1980). MNossuresents of
-oo.-o- costentsstions 1a 9: Italisn ssbantos-comeat (actory savesled
0 estie of b L6elite dicherne osdastas coccencyae
- -—o-. - 83120, vhiea .--: 2-——.-& the producy fibor a1y, :

-y e

e

43, “Baurise -q.-l:o- of :-.- Coacestoation Is

3

- Vilel)d =

2ugt cicud constituents could be used to define the u.»v-n
13713 -»,u in s given occupational setting. As .—os as fiber
21z or: .-»on .production asﬂo.-.- wers hot r_.un.unzaos. ic
no..: -na..n vo d-—l-s that: the dust cloud l.uncno vould
.oi-»u n-»nnn no:-n-nn. -S nu:ﬁu- seabrans . n:n.n monjtor-
ing could gac,vo _-.-s o~ --«. ncI:-ao- :»ny 8" diffeten~
n»o- .n.uu-nm v T N .

= ta -i.. '&on -!-ano- vu<o v..s ‘made - -a!ocnso very
tufacty n-n»:n».. Under the pre-
.<-=n.ﬁ two- n_.c-n -al.s-ns. !.-n -n-nno F-«a a&ﬁoo -<-n-o
!-nnvbu -unu:nn!.n R
wo»..nn»e: ..u -snr -53..3-. voto_in. n-!-on _.. -Sb-n&

tow on« in =
e.ve.cn- uocnpa vo...! A -»von\q-.

B -_.c-u the —Ea-n»eu- of lou:on»u‘ n-v-v::aoo vun ot .
u--o_-.vw- n-nvuou-n 2a}’ nc-—v::n -au is -Sn oonv.:!- vn
‘ .93:. I-bnn: ocpnouno -

ORISR P

osn-:- [14 Eo aines !.a Iu:-

. 1

‘v—n-.n-. Ei

,o.« b expod

o . .‘ l-su.. wo ozu;-n- Eono-.-d -..voncn: -no a..un- n:.

-uo [14 -

farent. 1o seteinge such as ncgnn...-n»ﬁouj -nv. pv-n-nnnn.oa.

PR

mms x- -&-- o- -v- o-p-.- :—2.:« .- -.-voa lao-pu.- pr-.-.—..,
ity of using pead oin v.... 1 elactzonic .
Py sicherne 1 1se’ -r- TVA vhes sece than ene
.-v--: fider (s -.—- -... . Rajbans Ve., Vel, LESIA ot 60-32. .
. ‘Revaves, be jadicated that the .R-::.n is plesaiag te faterprat Lee oav
.- ashestes gegulation te require that the lever stastard r- u.. .I-l-.-
- miaed. :fr-i-. are 48 wie. 4. ot 32-55. B

-vc.-nt- sanufacturing

FUUUR e e e e bmm e m e

Published by AsbestosClaims.Law

asbestosclaims.law/library/20986/183

Asbestos Information Association trial exhibit AIA-85: Kirkland & Ellis (Edward W. Warren, Timothy S. Hardy) for...

ACL Doc 20986 - Page 183 of 189


https://asbestosclaims.law/library/20986/183

- Vil-14 -

brake repair. and building renovatisn and resmoval, “orkess
may fintermittently be exposed t3 high corcentratiors a¢
asbastos if proper work practices are not employed. 17, ¢n
the other hand., recommended work practices are esployed.
only de ainimis expcsures will occur.

“he ability of proper work practi:ces t3 corszal inter-
ajTtent pesk exposures and thus eliminate any astesc:s
oxposure probles is exemplified well by the data Zrom Fazagas
where brake teplacements occur. Althaugh peak, shost-term
exposures as high as 87 fiders/cc have been messured during
aiz hese bleviay of debsieo fzem brakes that ase having theis
1ining replaced, backqround levels even vhen such non-apprived
sathads are used are orders of magnitude —o<.u.m\ e is
thus unlikely that mechanics have avar been exposad st TWA
levels higher than present occupational etandards. 17,
howvever, spproved vork practices, some of them as sisple as
using e wet rag instesd of air hases for removing dust, are
ssployed, even pesk exposures are vell belov 2 fibers/cc.
The result is dq miniwis overall exposures. As Dr. Nichola:a
concluded in bis paper reviewing duta from garages Soth
esploying and not employing approved work qn-nn»no-.mh\

Seqastive Torws of Coacee! for Dust Gensrsted Ouriag the Clesniag of
6 Assenblies sod Orwms,™ 13 Aas. Ocewp. Nvg. 37-39 (1970).

Jlchelaon, ¥, J., “lgv

z\ [T o Kafght, M. L. aad 0. L. Nickish, “lavestigatiss iace
L]

dgecion of Waslth Nezacde ta Yrice 2:iriag
¢ asd Nateteasuce Verkers Occupatisaslly Eaposed to Asbeecss-
f. Descetption of Rrabe Matertsls, Serk 2eactices 2ad Icposuss
-3:..9-.—- Brske Matatemsace,” Draft for Comment. at . Ilio. !,

- VIl-13% -

The existing data indicate that the

sajority of garsge employees ars not

1ikely to have been exposed to long-term

{over montha or years) asbestos concen-

trations in axcess of the current standard

of 2 f/ml. The data also show that

viztually all asbestos dust is raleased

during easily controlled work activities

and that with proper practicas TwA

asbestos concentrations can be rsduced

to about 0.1 f/ml or less.
The same pattern of rare, intermittent peak exposures that
can be well-controlled by use of racommended work practices
exists in asbestos-cesent pipe installavion as detailed in
Chapter 1V.

As the brake mechanic and pipe installation scenarias
portray, significant features distiaguish such sxposuzas
from the fized site workplace for vhich health and safety
regulations ars ordinarily designed. These settings are
charscterized by high employee turnover due to & transient
and teaporary wvorkforce, predominance of small firwms vith a
high failure rete due to vide seasons) variation in demand,
and multiple, discrete tasks with no zegularity of worker
movesent among them and {nconstant potentisl sxposuge to
ssbestos. These same features are generally characteristic
of all asbestos use in the construction industry. including
iastsllation of asbestos~cement shest, replacament of asbestos
floorings. and demolition asctivities. As Dr. Micholwon
noted, elimination of intermittent pesk axposures in desoli-

tion vill "largely control® any asbestos vuoc:l.rn\

13/ Nichalvea Te., Vel. XV ot 90,
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St the -“o.:n.. in maintenance

and

“ﬂ.»n. 1B coastiuction work whare
e0ton i3 al

£eady in pi

e, ate -3-;
going to be those of the aks

can olininate those peaks and deal

1o

tho and fecus on hov to simimize that

pesl

OSULe, .you can -u-.; Control
the proi B

lem,

s a2 g.m J,.-.- of sctivities, the mest’

.:.nn.co nonnno-

.no&l»a_. vill be those that reduce ...v:...n-:q the fev

.oor onvo-nno

-,.nv,.-o can»aa-..En of the vn!-:—ou- ‘inccn:n.

non ‘npuos -n- l.ncn-oncn»no .iurd—-no- aze
: lolnouuu- at aon-nn.-nn:- [ 1077

] _-eq-nn»n ‘p

no.nno: ) ..o..-n vo n.a:-noa.

= Vi1-1? -

certified work . -PEactices rather then sngineer:

¢ consy

and lou:on:i to control asbestos exposures. , for those E

peoducts qbun no-nn. no<o-o¢ do not .-7--.-2- c.-m. che
oﬁ.ns woul--v-o oxposuse limic .q!.. qu -..n non-n

.oo-v-c conditions eof ‘—a-ﬂ:-n-g en :-o. _po -nuo...n.

- u.vo -.onon un

1+

-au-nn v-.ciuo-
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complisnce purposes. At wozrkeites whese only Category A
and B products ats in use, inspectors could ascertain through
visual lnspection alone whether an eaploysr was in compli-
ance by eisply checking that cestified vork practicas weze
being (olloved and wo Catsgory C products wets prasent.
This would sveid the naceseity of sonitosring, waiting fox
analysis of the samples, and then returning to the vorksite
to chazge any violations, by which time the nature of the
work being pexformed alght have changed cospletaly. !

for similac reasoas, esployers would have an {ncentive
to select and use Category A and B products. Ensuring their
ova compliance with the regulation would thesaby be facil-
itated, and they would not heve to undertake costly medical
surv/elllance measures since, by definition, exposures would
be delov the coutsol limit. In the face of demand from
construation contractors, manufacturers vould have & sub-
stantial lacentive to develop and markat procicts that seest
the criteris of Categories A and B.

The MNodel Standacrd, which could be easily adapted for
ontarie, would intrzoduce (res market imducements in aid of
the governmenct/industry cacfecation that will be necessary
€0 make any asbestos exposure contzol succeed.

Duzing his Commiseion testisony, Dr. ¥ichelson supposted
adoption ef such wogk vn-nn—uo-.ww\

i1/ V. dichelsen Tr., Vol. Xi¥ a¢ 81,

- Vil-19 -

{0)ne need adopt largely procedural
sathods to devise ways that people
cequized to undertake saintenance active
ities or removal activities, or other-
wiss in the courss of their work dsal
with the asbestos that's there, do so in
a -n. way. both for thamaelves and for

mv else that might be involved.

[} »-.J.-F—- a satter of having
proper ¢ ng. propsc rxespiratoery
protection and propefr activities iden-
tified and utilized.

Dr. Nicholson concurred with the basic rationale for use of
sandated work practices, namely that they will reduce expo-
sures to very low levels and are much more expeditiously
sonitored than dust concentrations i/

Tha specification of work practices and
enginesring controls offers an essential
supplesent to a numerical TLV if the
latter is used at all. Application of
sany sconosically and technically feasi-
ble Wnonon.:.- can reduce expasure to
leve much belov aexisting nuLerical
values. These should be mandated.
Moreover, such procedures can be speci-
fied vith joiat govermment-union-aanage«
sent cooperation and can be monitored
much sore readily than can dust concen-
trations.

Richard Lemen of the U.S. NIOSH also agreed vith the AIA/NA

proposal _mu\

Many of our heslth probless have been
eliminaced v:n:w by a simple equipment
change, and outside the asbestos industry
1 think that the garbage industry, the
cefuse callectors-excess cardiovascular

/ R.C.A. Exbibit 1§, Tab 3, -n-—-on. V., “Cass Study
TV Appeeach,” 271 Aas. ¥, :

23 8. Llemea Ts., Vel. XVII ot 120.
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.—-.. o “has noo: .nlotv . .nn.nnx vn
Just-chaaging the SxhavSE ‘systen :!.-qc- v
.:.. -ﬂ on cnu- soqs-. e worker.

- e ¥ 55: that chase aze construc
tive and { weuld hope tRat sore

© weuld de n..nnuaon:a fcom: nn.ao
- clons and - :&:-nn-.- and -

-..nvh no,!.-\-

a»on- a:. v. -‘Cn -..no-.noo -n,la—-o— € no

‘Fﬂ. Iﬂ...ﬂ.

1 ron- :8 E—-a:n
n -ongs ..on- -ﬂupn-

P ,.3...5:: onnonno. ,9-3 e s -.o—- :

1 such o LG.-:‘ v-.e.n-l s,

no-. -.lv: oE.u nn:
r:uon nnﬂ.—no—.—nuoa by the v.g. na<:anl.-nn 1 -ﬁonon«-oa
‘auonu.s Pv\ . , ‘

2...6 enal’ .onnr—-. -

n..!..nnou:a by .; it

.abeling €00 serve & vital role
-vvno!.»-no 9 Practices ace used

R.C.a, -Kabinge =. Tab ¥

in guarenzeeing wat
ea to f..::.. -...- n!.-

-when-working i sy “asbentos.

¢ Caacee u--.:-n i -o_..
extile_Factory, - ig-
' A L3N 2 T 2&-.. TARC 198

. -

mns 0. Ae o .n.'-q:—. sed -o‘c-n-:- Use o- Asbeores Ec.q-.n & Tou.
08, 13:23-20 (2ec. 17, 199) .

x
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i3 i obviousiy Jdesirable. f¢r exanple, that jacaje aschanics
be varned act to use aiz hoses ta blov out bresk debris,
that astesros-cement insta.lers te cautioned sgsinst use of

abrasive disc save. and thati iascaliers of flooriag be

4aT3eq 1At any cil flaoriny NN feuete 347 Scale.d asbestos
acd s should no: Ee sanced. Mary asnulsciirers urrently

Labei zheir praduces wvizh eueh warnings. fucn waATnIngs

TOACH Q0% inly jersons occupetionally invaolved with suca
praducts, but ths home handyman wvho aay do i3 awr srake or
tlooz g work. 84’

Labeliag say atso e useful 1= Suildings vhere asdestss
mazerisle have bdeen trazalled in the past as, for axample,
insulation. Although 3he in-place insulaticz poses no risk
a8 long as 12 1s not dislodjed. <te charza inal malniezansa
pezscnnsl 3ay cot Se scyiainted vith the ceed for causien fa
vorking around the sszerisal asques in favor of labeling in
order to pravent undue ecii ity im such areas. Or Anderson,
20r example, noted the potentially very sign:ficiat role of
labeling as part of & school surveillance vunan-uuu..w\

(4]hen you have a small group of pecple
vhe are going to b

tacs v & given axea. you can
Tiem and alert them o ne problea.

187 Asy labeling Fregeas sneuld recrguize, o5 lees the ALL/YA werk
praciices schese desceided shove, LRIt stme producis, secause they will
st selesee srgasfican: fivers uader isy ficsewso
reed sat de 1 eled.

o % Asderson e, .. XU o 4.

- VIte'3 -

what va do, or part of the recommenda- -
tions. 18 to label that.

In other words, they are to take a
lictle tag that says "thus ezial coa-
tains ssbestos, handle with care®, wrap
it around the pipe, twvast the lock, and
somsbody comes by, becsuse thers is a
leak, later on. Hopefully they will see
it and {f they ars properly educated
M"..w. say, hey. I better find cut what to

are.

Such inexpensive labaling could accomplish much in prevent-
ing any possibility of airborne asbestos, and, indesd. might
vwall be such more effective than a costly removsl program
thet would risk considerable dispersal of (ibers.

1o sus. sducationsl labeling offers g¢great opportunities
fox pravention of asbeetos axposures st minimal costs and
-should be a vital part of any societal progras for ssbestos
congrol.

8.  gmoking Cepsation Proqgpams,

The substantisl {nteractiom betwvean asbestos snd saok-
ing in causing luag cancer prevides another substantisl
opportunity for protection of vorker health. As the discus-
sion in Chapter ([! above emphasizes, excess lurg cancer
will be exceedingly low, 1f existent at sli, smong asbestss
vorkszs vho do not smoke. Moreover, as the data complled on
the U.S. and Cansdian ilnsulation workers has shewn, lung
cancer risk diminishes substantially once ssoking has ceased.
Therefore, esfforts to employ non-smokegrs or to encoursge

cessation of smoking among current vorkers vwill pay gigdantid ~
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