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“hresho.d Limit Values ?

)

Trhis defence is ~ulil prem:sed and goes -us.y: “The
aLestos manufsctur.ng .ndusiry was de.uded oy relianciec on the
Thréshold LiR.t Velews o that we assumed tnat the constructicnh

—

env.ronmenrt differec markedly fr-om the minirng anc manufaciusirns

envizonmen: L& that the former workers were exposed 0 admixtucss
—
cf asbestos while the latter were exposed o 100% asveszos.
e e
fyscher assumed the: the TLV'se established a level

to esbestos dust and that an insulation worker, whos we cons:gered

to be exposed to lon cthan 5 million pargicles gf duc~ -e

————— —
foot, was, therefore, not at risk to contract disease.”
—

a. History of Istablishment of & TLV for Asbestos

The 1235 Metropclitan Life Insurance Companv_scudy conduzzed

at the belas* of a lav syit olagued stos .ndustry under =zhe

- —— —

berign guidpnce of D__,_J._&.._Ln;“bout which :nor. will be saidld
———"

belcw conec.uisd that the "exvperien s does not warrcant a-n

3
attempt =0 def-no a sctandard of tiness for as N n{&"

The U. 5. Public Health Service vas “requested by the heal:n ¥
and compensation authorities in No::_‘rg_f:u{_a_i;na to make an eng:neeringi

’
and medical study of the conditions in that state’'s asbes:os texiile ~

industry. The resulzs wers published in detail as & Public Health

Bulletin in August, 1938, and in more concise form in the Amer:can

- e 7 -~

Journal of Public Health in 1939. %%, %0 =7 z\?{'v fj‘ <
"‘\

In all, 242 dust counts wers Rade tO Bsasurs workers' exposure.

The counts employed standard methods for that time, and all L parzicles
in the air were counted, not Just asbestos fibon.’”"z The unit
———
of seasurement 0f airborne duast concentration was million particleg
Per.cubie.faqt (mppcf), and the maximum value observed was 74.3 rppc?.
e e ———
Medical examinations were made ©of 511 men and

wvomen representing practically all of the employees
at the time of the study....The three factories

studiad had been in operation .
B = ’ nnro:::;lnlr
wO Yy new ones v
K —L{w% S SmeguanctSUe
re was an umom (1Y large percentage ot
;uu uboctol texctile

who had workad 10 “M
AUS S DM




"e. .C5S Lhar £ vearc axpos.re:

3 ce.Ts 0! exposure, and 4y At .ese :iac

o

EXe¥
r of expcsure. T.e Publi.C Health Service =s:::-eé,

The percertage of perssons with asbestosis
inczmsases greaily with increasing length of

employment.... . A]lmost :hr-g-fgar;g. gf she
workers empl 2 re tha nave the
T stages, at ieast, ng disease,
fiEéﬁEEiI!:"STHET‘EXQ:o 18 no satisfactory
way of locating and examining FI‘IS?IT!ES—Q‘QO
of an industry because of disability incurred
cherein, the percentage values of the foregoing

tables are necessarily minimal evidence of the
prevalence of asbestodis. T e

.. r cent of the 69 former aabestos

workers [wns nad been traced] and 376 man and

women emplioved az the :time ¢f the study in

three asbes:Ds text.le factories had asbestosis.
(Pers=ns who were not exposed to appreciable
quantii.es ¢f ashes:ios cust nave not been included )

The non-exposed persons were cffice workers-and Gther Abn-predu::ion

personnel and applicancts fcr employment. Eight per cent of +he 378
S m————— "

workers employed at the time ©f the study had asbestosis. Th:is

does not completely represent the incidence of asbestosis because

about 150 employees were discharged from these factories 15 monsns

- . - . —— e c—— -- .- - C e

before the zresent s:tudy was made. . Many of the discharged
—— S ——

workers had asbestosis, as the reports of Doctors Shull, Jonrelly

and McPheetecs show., Although asn attempt was made tr axamine 2
many as possible of these discharged cases, only 69 could be exa=:red,

\:3’2351235_2{.vhom had asbestosis according to the diagnostic

standar4s erployed in this s:tudy.

.The investigators went on to estimate that another S0 cases
of asbestosis among the recently discharged workers had “escaped
observation®. In other words, there ware 10 cases of asbestos:s
in the factories by the time they vere inspected by the Public
Health Service, and an estimated 33 more asbestotics had been
f2ired by the mill owners shortly before the Public Realth Service
conducted its survey. The wholesale replacement of tenured workers
was so dramatic that it resulted in the average age of the workers

being lower than any other group prsviously studied by the USFHS.




I.EITRISLTS eTpLS eeh L th LORG Lerm exposure, espec.all,

iR the least 3d.ety processzr. ihe companies wiped ou: muss oOf tre

dats base zhe Pun.:c Heaith Serice needed fn crder tc develop

D3
any good dose-response catr on atzestosis \25 Orly 5 worxers .-

gtud, who were cIng.lerel a4t S.3k cof Qisease o zeen

to levels under & mpzcf foir over LU ywarwm.

—
wune ol tie ‘. SELSONs wxtCsed o dust CORCencrazishg
be, S mil..on particles per cubic YOOt Rac a
case of aspes:ciLs. siiniough, as & mattars cf fac:.
cnly 6 persons -ad teer emrloved more than 5 vears.

]

There were ] "doun=ful® or borderline cases ©0f asbestosis ‘ound

among the workers nxposed s 2.5 t0 4.9 mppef. Despite i
-

paucit: pf data or ine Iisk amons workers exposed to less “har
5 mppcf, a tentat:ve thresnoid value for asbertos dust exposure

of 5 moocf was des_znated. DJespite much criziclsm -n the l.:iera:.rve,

Lt

this va.ue s%0cd as the rezcsn.zed TLV :n the United States fer
——— e,

pext 3C _vears although it was g:iven shor: shrift by some Unizecd
r T 2A —————— R
and foreign manufacturers. - »

rﬁ:/;ubl;c Healzﬁ.Servicc invest:gators were assigned the
difficult task of prescribing a limit that would be safe and
demonstrably attainable with available process controls. They
cited a 1935 Penngylvania study at showed that incidence of
ashestosiA~LACTAALRS with the concentration of airborne dust and

that found no safe threshold:

—
In their report of a -inilnr study carried om in 4£QF1LA
fenneylvania asbestos textile factoriss, Tplton, ; 2

Dggley. Macthews, and Hoysz found that
\ of the workers cxponod to an average [}
T cubie
1L eilijor

~concentration of
foot had asbest :
pactis SIoups and 2 -

group had asbestoEis-

*The cenfll . between the Ponnnxlvanin findinge and the & =pped

threshold set by the Public Health Service study was not resolved
in zhe Service's report. Nonetheless, the Public Nealth Service

proposed a TLV based solely on its o:g_hca{gg.nnd erngineering

study iing;&gg the_ Ponnuy'vnnil l:udx ln&.ls&o&nh.a&ud&a.___

—— -
.—-—‘."" - —




Secause of the :mporiance cf the probler, 1t
seems 0 be des.rable t0 use such data as

are at hand tc define tentative safe wcrki.ng
cenditions thas may serve as standards 57 tras
gyidance of factory managers and er~ineers until
TOLE CUMp.u.u UaTA afe AvVailable.

Because clear-cut cases of asbestosis vere found
only in JGSt concentratioms—wxceeding % pilliop ~—
plrticles per cubic foot, and because they were
found gt lower dust concentrations, 5 million
punclu per cubxc toot may be regarded centatively
or asbestos dust exposure

e —

N r————————
In order to find cut the lcvcll to which asbestos
dust concentrations have been reduced in pracsice,
an sngineering study was made i1n an asbes:ss textile
factory in which dust control equipment has been
recently installed. This showe that means are already

available for reduc:ng ghe dust exposure OF a maerisy
of asbestos textile woOrkers tC less then S .- -ar
particles per cubic foot. 89 T - .

The investigators were optimigtic that no nev cases cf asbes:osis

would appear if azbestos dust concentrations in workplace air

wers kxept below 5 mpocf--and followed by descriting S mppc! as
. —— . -

4 "tentative .hxuhold' that cocld be achieved with available
e = —

methods of dust control. This grievous and unwarrantad conclusion
e mg—— =

suffered from an ndditz‘.onal limitation. Like all :rosas 'uc‘::.annl
———
studies, Dneucn :urvoyod only the workin g and lqn r_hnn ralf zhe

fired populatien thus excluding the gu&pd sick u\d the dcnd.
N —————————

As generous and iY1%auwded 3¢ Droggaen’s teniative dust

ceanclusions were to the industry, his paper was not_ joyously
embraced.by all. Wrote Sumner Simpson, Prusident of Raybestos-
Manhattan, to Asbestos Magagzine on March 22, 1939:
I think that when we get through with our Saranac
investigation, we will show that this paper is
considerably distorted u:hmh he does say at
last that vhers the air can be kept down to §
aillion microns, there is z and I can

tell you eouudcntultn but am not willing o0
make it publie, that below

alr_can he kant,

th but

am not will T to t & CQRLINYRIPY-vith my

competitors. '/;:2

The American Conference of Governmental and Industrial Hygien:.sts
ad ’ 3 L) of 2.—‘2&5 of total dust
a8 the maximum lllovnblo concontution standard in i"i Indj this
standard ,ndly remain~d .n or!.ct for more f.hnn tw




T 1lJY AszestIt~-Flarnt Exposure My:n
—— P - - 5—’.

Prosesrazions of tndustry apologists agtwicthswandirns, -he
thes.s that agoestos .nsulation manufacturing faciiity worhrers
aze exposed O -irtually pur‘ asbestas and end product :sers

v"""—
t2 sdnixe-veg L3 puce hokum. Common sense dictezes thaz [.ar
="

workers wnc are er-aced :n graducstion l.ne piucesses the ens
¢ which w2s ¢o produce a4 thermal insulacz:on preoduse

composed c¢f 15V asbestos and 858 magnesis have a kindred ;e::tn:a (]
T S e —_— 3

exposuze 42 LNSUiATTTS WNO apply these products. Czoroon sense
-]

sside, the sarfly :nvestigators unanimously agreed. ?u‘.::.‘..'3
68 29 T —

Lanza and Dreesssn all found manufacturing worker expcsures
e

tc admixtures of csbestos dust and other dusts runr:ing the gamus

from | 55 1008 asbestos cdust. As observed by Nichclson regarding

et
the inhersnt limictations of Dreessen's approach:

The instrunant of choice in defining asbestos air

cosncentrationa was the 5na§nqcr in which all
1’;’;) particles having dimension ater than gps

frupe wers counted, including man noa—nnbc
particles. Sstimates were made ¢

of asbestos and cotton fibers in the lllpl.l-
The percentage of L ners ranged Irom 3£} in

waayisg to 7% in cazxding., S8 _in iwisting and
%o as_low.as L% In czulging gperations. Y4
——— -
— .
The Dreessen and ACGIH

I3

all atmospheric dusts including nsn-asbestifcrm plzticlcl.g
It has been stated that wvhile work practices amcng insulators
remained fairly constant between 1945 and 1966 with few, xz any.

controls implamented, insulation materials ptablbly contained
“w— e, cnm———— -
tvice the ggbestos content in the prior 3::-4.1~

€. The TLV 13 a Safe level Myth -
——— - ——

‘
While the asbestos .nsulation manufacturing industrsy priorc

to 1967 conducted no research to determine the levels of asbestos

92, 95

exposure encountered by insulators » they in retrospect

contand that the TLV of § cf _was preg d_to be a sale ) i
=pP Prasyped t ale leve

:Ag- whichh- QL.QE:Q did .not occuz and that they assumed _nsulation

wozk creatsd oxponuroc.Egégzrgjxﬂ_}ovql;,




FOTLV 18 MNOU & "Sefe Level”®
——

“mmm—————
-

Thresrcic Limit Values are nc: SineL . Ow wh.zn 2_sease

| ff‘.; .-.-an:_::;_g;oe..ge Th-.nh:ud ILmL: valugs arc *he.r grede<sin-rg,
! . it

o Max.mum A.lowaple Concantrations, attampted I Aswa. ORLY wr At
/ wn.lusm concentrasion of a8 toxic substance was =o.erab.e irn ice
Ma,isity of cases Ior forty nous weeks for a wcrking . ‘ezive.

. — T T T —— S e~ o - a—

R -
The TLV-mAC szandard 1anored Deek exrcosure ccrs:derzzions. ?’

The preface 2o the 1948 ACGIH MAC list expiiciily declazes :ne
liritations of such scandards.
———l

While 14 will doubtless be very advantageous

to have what mq‘x- be called permanent c: standar?
geon values, .z 3us: Se

STTne in ming tnat all Jul values the present

L time -,_g_‘_;g;_;' and sudject %o Angual Tev,gion.

Thev sheould age adopted irTy:
values, but m'o"-ﬁ; as guides ﬁnin us mw-"

SeIinang mQIg Or less 4 PEFE 5]
It must be DOIne in mind that these values are

\“.i’-—uﬁiﬂl-&f_.s%’slsm and are not intended to
approach zhat value. Accordingly, the comparative
toxicity of these compounds ca
on the basis of Qﬂm&ﬂw

concentration value.

@ figment of
the imagination to think that we can uz dowr a
limit pelow which thege 20

and ipmediately above wvhigh, there may be q,_:;;;__,
pezcent ge olcaa PoOiscning among ENCse exposecd.
With these facts in mind tie Commitise has set vaiues

W.e Y tuz 0 axpect resasonable protection
and above which it is reascnable to expect ma:z‘- /pv«
cap ha nccui cases of ning. e

e o S ————
Neither the scientific community “nér tbo aféuos industry =

considered adherence to a TLV to constitute failsafe sssurance
R N s P R

that digesse would.not occur bdelow such a _level. The results of

8 survey of the coabined mambership of the ACGIR end the American

Industrial Hygiene Asaociation, reported in 1956, which, inter alia,

aouqhe zp qw.atuy t.ho d”;r-”_ of mqmg in TLV's are revealing:
s

Number of Replies z
SJ

Less than 508
Qualified




reference =0 asbustos., the captains of wrnas
—_

noct r.gled by the lsbeltcl TLV of § nmppz
e i ¢ & — — -
was $o eloguently l:a:ed :y \and-vor Brown, Secrecary o‘ A%,
T T ~—
Manville in 1947: f Te——
A e, -
; S¢ far as 1 have eve en atle to ascertain, no
cne caAn state with cercainty w?iﬁ‘sg_;;g Tax.mum
4 IZEEEEIE .;m;E ToY asbastos st. I am carzain
no szudv has been made specifically directed toward
scersein’ shax Siqure and I question. whether there
,//// exists sufficient data correlating the disease
14

o _the decree of axpasure =0

that wili even approx:mate accura ) ‘;
And the Phillip Carey Manufacturing Co. was told by an i1ncuszZ.iel
hygienist consultant in January, 1%63, upon completion of &

g

dust survey ¢f one of its asbestos manulacturing facil:ities: “They

(TLV's) are guides for the control of health hazards - n_c_:\:’:*.;é'_

’ ;
lines betwean safa and dangercus concentrations.”?? 2o

Assum.rg, for zhe sake c! argument, that insulators wer
exposed o lower levels of asbestos contaminants than manufacturing
—— ———
exmployees, concern over the effects of long term low level exposure

to asbestos is not of recent vintage. In a 1947 unpublished Dust
- t———
Investigation conducted by the I zia vgien dasson at
the request of tha Asbestos Textlile_lInstitute, the asbestos
A 2DREAtY

manufacturing industry was clearly apprised of the inherent

defd cles of the Dreessen inspir TLVY and the tent:al
’_'mn’-—\—‘ .T—-———_—"‘&?" PQEentia .

hag 8 _resulting from long eon low leavel e ure:
- S s
The meximum permissible d\utincu for nbﬂtou
is commonly taken to bo&g&. This represents
good attainment in the st control program. It
is emphasized, however, that dust slimination to
d at no

~develop In some 33 \_
(greater “ERan” E!If:
nce_is .obscure on S poin oc
eu p:odienr.os}n lublzh'!xnl pare

on the limications of the D

1. What is the expectation of ssbestosis in
vorkers exposed re an = ow
concentrations hq thE SD0-
0dd workers vho composed the subjects in the

USPES study, "here ware abnoymally w

b an actically
L= (] ctes sez) ly aftected
the Fonciiaidnt that could be AmevelS00D




FRS I W
=, VOL W3Sy Laiin XYL S LI STATLL. .
t-at the firran ta.lakt.e does not permit zoms’
that
been ceve.Tred juiT.ic
UnZortunate.:; wnlle
study was s-:ipssed T
™ Siernt.fic l.terature s
1%60'se with references to the face
quides beii:’iBAES—QESE‘SQ does o

1955 expressed =ne sreva.ling view

rendereé TLV's valuatle me

not sgeci-is ¥ *, 1963, the L.m:itazicns

of the TLV were SO well eszarklishec zthat the ultsa soaservative

Commizttae cn the Pneumoconicses of the Council on Qesupational
Heal=h of the AMA (whose 7 man membership included 2 fuillz:me
e ————

and 2 parttime consultants to the asbestos :ndustry) was moved

-

by mountarns of data o acknowledge that "brief and intermittent

exposures to extremely large amounts ©f dust are capacie cf
D e 4 M g

ultimatelv producing :he same pulsonary pathology as loncer and
N i — ———

B - a
continuous EXpPOSure £0 MOse Mo2RIA%L Cluneiveleawid. i02¢ Any

lingering iliusions about the total efficacy of the asbestos TiLV

were certainly shattere She lat s izssued by che
———
-~ e

Cormittee on Occupational Dis £ o sne American

College of Crest Physicianm which included, inter alia. the

observation that:

%ﬁan is no j for asbestos
dust and best svidence for this is that seversl

governmental ageacies have recommended S
s cles. (of any lapgth) peP cubic foot

a .
of air as the m.a.c,, sohe-ipdustries have adonied
00 a




airererce .z
-’*-____-———-—~.
ignrrel ernvrenched paac

jPE 23 G T e LTIt Valy Lol
W —_———— R
expcssre scrcerts and fs.ied to calc.late whe effezsy of lors

./,
e ‘,‘l‘:w" SXS08LT@g DI od'."'e; 2 coniinually increas: " g numier 5
’——-‘\___-

L0

i st and spagoedtar =;-..-

~cra -

RN A XN S SE N AN ELYL

and ssnjugal dlisepse i ine 2970':.1'0"
"‘"\.—/ aud
2.zi2n to knowledge zhat the TLV did not ensure salety,

the indusiry was acutely cognizant of the fact that it was meas_ring

the wrong thing--tc=zal dugt rather than £i> Thus, Va~d:ver 2rowm
cf Zohns-Manville :n his IW" ¢ ad n nameray

occasicns discussed tne need to count £: razher <han cgus:=. I

. an
unpublished preliminary report t0 his indussrv sponscrs, Garcner f"A
[ ——~wamm— S

advised chat t e long rather -4 ere diseasas

inducing and urged the dust engineers to direct their effor:ts toward

am———
the fibrous material ip the u:.m”
R

Concern over the adeguacy of the TLV prompted at leas:

major manufacturer to employ & dual measurement approack. In zne
99

- —3
1963 Phi% Catox Dust Investigation it was repor:ed *ha: one

large mutactu:cr (5-M) employed a TLV of 5 mppc! ‘az all Eust
y" g———— B ™

below 10 micron d 1 g_-_“,';: all filers greetes than iU m:cs-sss
.-_——-—-——‘—'" e i P
n_le gg‘ And Dr. William T. Marz repcrted the same .nformat:ion

in his 1964 E:,j.;l‘.\'mu practice was stated by the Asbes:zcs

Information Association to have been implemented shor:ly afzex

1938, 2

d. Exposurs Levels of Insulators and Shipworkers (lLaggecs)
M ——

%Lcult\for two rsasons: (1) Excepting the
AT 3

s
‘&lu:. level data were either not published

i,
- — o
E no: leeunuuod prior to ‘the mid to 1960's; (2! Correlaz:on

b-tWt count samples and modern “iber analvs:s
. - e

. 32 ——
methodelogy is 4iff cult,

—— - ‘\




sT.ay fL.n LeITLrT T Ite. Tust Lnnzert
sripyards rancang £rox a iue_Ll L Deuil . .
The auzhors alsc ~s.rted 2sDRLt08 ‘.hers arz s-..e
t average ar. tC Iorp4re
che asbestos Cust SOuNnts rasched Or esceeced the
dust in two shipyards. Nicholsor, .n h:is analysis of tne Flews
P m————————— C—
sugrvey and the Murzhy noqulllos has est.izazed exposures ranging froe
L g .
L5 e 9 f£/ml for average asbestos concentrations iLn 1nsulation
A ————T. . ¢
werk during this po:;od.92 Fleischer erronecusly contrasted
“m—"

/’,Q;extxlc cperations with .q::i:::gg_;;o:azxons SL an aBDwS%LSs

—-—-"‘"

/’//, persenzage basis and concluded that the das' SoncentIAZILSS d-.-er.‘
1) 135555*"‘ As discussed above, asbeszos ;:odq‘-;cn workers, ncs

unlike insulation worxers, were exposed %o ai=ixtures of asbes:as
'\—/

of consideraple disparity. Murphv found a time we:ghted average <

e
total dust exposure ¢2 5.2 mppef in his analys:s of sh.pvard

mp—
insulation work.l95 Nicholson ssz:mates insulatess pas:t exzosule
L - e

to asbestos o be 10 0 15 f/ml fcr constzuction workess ans

15-20 2/ml for marine work.92 A susvey of a naval off-g~ip

insulation facility conducted in 1947 revealed dust counss upward
of the TLV prompting recommendations for Jdust supgzessicz.-C¢
Airborne dust sadplee -2hgi S0S A:Tf;F=h= Jerk 15 _J36E cf :ir

insulation function revealed quite disturbing resules. “The Zusc

deposit on the now;xgﬂ:=éééff§7!{:_:2_ﬁﬁiﬁk that the depcs:.s :93:7‘

off during the transport.” Dust counts for this spraying cperat.on

gTozad sceded 5 c2.207
—Tana ane 107A .
In unpublished 1970 data cbtained in litigaz:ior_d._scovery
~eam— - ———
the results of fiber concentrations creatsd during symilazegd

suletion op.:at&onl dramatically underscore thas tresendcus gg k\_
Nw

cxott.d in the course of these activities and COﬁecnx'ant

tlllnu: hntnx&. Performing spuing ASQligation and tearout procedure

on one amosita (60% asbestos) and three calcium silicate (i tc 1%%
*v—. -

-Ab..LJl).gggﬁuctl °°Tff:iﬁ-35iii5!f~3? thermal ({nsuletion wockers.
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S [ 3. Y
srcer Thnan L dao. .

B
sexcess 2f tha k/‘ﬁ | 3 F-5%]

-

Lhe Sunsecuently Tagu

. o —
el y.tlided 8 mear of 2%, 4 r. (Swem,
e ee®
TSfatsi .wVEL, ANS IN excass y L/ml (Smem ::
L N
e a—
cment; the pouncding fapslicat.25) tasx produced a mea:n :ir
A T

£ .4 $/al ‘Smm) at the persona. an3d 8 $/ml limm) ax
e ———
MONILOTIAG 5.4120n8 and the tears.t sperazion (nNc: assmecar

. 73¢C .
Fleischeazr 1p 15:7° resuLited L

’:Egﬁ.i&&ii;;s Tespeciively.

manipulation and commikution of

-
the ?LV'lo'A was well Justif.ed

Alizat:on =3

§ in srypvavd ipcclztizi glilesses
—.—' -
measursmants found remarkable dust zounts. Total
W

taken during removal ot':prnyed crocidolite
...

of 17.3 mppgs, 16.47 mrpcf and 6.17 mppcef, respect.ivel:r .

Just counts reported in an obscure U. S. Nawy 19§ RO

.yumod r.ho :on:mag datas v /"'{ 3 =

Just Count-mppel

(
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.8 raval pwiiication recommended “rat Lnpulactse
ce & I : srizal228" and tnat wettinc down prozedures

be implerented. The astrecnom:zal values a~hieved durinag sweap.n
o € 3 "q Sweep.ing

ALaTIuns<ating

operat.ons and ha locatiun in the near proximity <!
shipwvard wCrxkers should have fcretold the flood of disease cases
w

being reported in the 1970's :n the allzcd shipyard tr adcs.
PR W

 —

Both ’“Q ‘aw of public liability and a senee of corporate

faizr play :hould have promoted the sponsorship of testing and

—— . . P ]

analvses sucn as were systematically but belatedly conducted in

—— gm,zm\w

the late 1950's; suchAFu:zos;:y would have prevented chousanz:
- N ————

cf dgpx

Whatever the :=rue average .evel of asbestos exposure was
———e

historically, 1t is widely accepted that peak exposuras were
f\——_’___-

excessive and the msasurements cmployod cTude. The state cf zhe
-————\

——
ars -e:pcct-nq the inadequacies of the TLV with regard ts deak
e e e S ——

_5};19::! 5 effacts of long term I 38,100

- __‘.-—

And dust rather than fiber c:n.u-x:im:ﬁ'-"J were well known v the

.

a————
early 1950's and couplnd wish :hc case reports in the literacsure
/-_ \-——-——'
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Q:'v_el. much as one might ci_l‘_:“mnch‘.no 0 keep it from weering
out 00 Quickly. Tha Romans 2:Z ne have pAthologists wizh
microscopes 3r the 8Cliwi..w CI TAQLGLOGY aValiadble 2 therT, Sut

nonetheless thev saw The cross eflec=s of asbestos inhalaz.ar =-

their workers. It is stated cthae Charlemge'l tableslzeh sag

composed of ssbestos and iz was cleaned by torch.? |
The mo " s inrduscrv b .in the 1870°'s, 4
] dern asbesto n try began [ 8, and commerzial

product on of asbestos insulation praducts was recorded as of L274.
——
30lik0o2f and co-workers wrote in 19€5:

Asbestos, as a mixrure ¢f f:ber and sodium m.,
was Zirs: used as an ingularisc sdal L%
and as ashestos Gamgspy adout Llie Magnesi

nbu:os as a binder soon follcowed and air-cell

ccv ing, dade with corsugated asbestos paper, was

ducu‘. in 1898. _These materials are ssill
with others. —

». Initial Recognision of a Razard
The {irst modern reports of asbestonis wers in asbestes

——————
taxtile workess in England and France. 4,3 one of these, MurTay's

_—Z‘e’;sc. was 20t published in the general medical l:terature., but
it wvas ceferred to in @ 1918 bulletin published by the C. S..
TS,

P R ——— C
Department of r's Bureau of labar Statistics (mofeman). & _/ P/
ol e d&——?.,f A amm— )

Bclfman said that she nining and “dressing® of aspastos

snquestionably involve a considerable dugs
but the hygienic aspects of che irdustry have not
:on Teported upon. It may be said, in conclusion
at in the practice of American and Canadian l{fe
insurance gospanies aghastos wQrkeIR are generally
1¢¢Ilned-On account of the Assumad health-injuricus
- conditions of the induatry.

: ill! e;luaou of asbestos dust
as & predispos cmo of pulscnery tubergplcsis.
(llph‘.!l ldﬂ.‘lo .' ’ Tt MIESA -

T letenn s n.puaut ot J'.aan: bulletin contsined numercus

. ———

- Rl

-w-.
_Lou t*tl“tt:h 24 health Razards in the yfowing asdestos {ndusery

B S ) ——




increas.y devalozre. R
cce, &8 J:Lcerta.-ac d
scurtes, suggests e

me2.zal z~.s.derar - - .
e SUSIMTS.
Uonsfpanm alr- s ted SRA%L “rere@ wag N7 Mol . . CSOTEs e 5o

an’ drgent need ::I a zcre cualifiec :r:

Tavescuizati e 2f agcesscs ma=.ficiic-. Lt

Je v . A &delesTIe .
!
workers will a% o A N
T §
fusure zhan 1 nas in s . past.” H
A v also in 1518, Panccas: and co-workers ceporsed f sz -z C.o-o ok
~ — e e
\, - e e
( in the ches: x-zz2ya_of 15 asbestos workers. '’
——————— . S . ot .
k( ’ / The.first repor: &f asbessogis i1n the Bricisn Seziizal L. sr.c.Te
S~ ————r.

Y &
&/ _[ was Sy Cooke. in 19"4.3' in 1927, Cooke pusi.shed add:sziz-al z=-_ ...

S
Sl by : 9 . .
f Sf Ris case, a 13 year cld wecran.” _Ancilercase if ssiesiis.: .o

.

. Y p—
e d PO ) - ta it & . O o p—
ritain was regorzed by Sellex in 1928.
lvl'f s 2 * € Y. S ——— a—
w P2 2

2 .~ zn 329 . Haddou. reporren.inne
In 1329, Jaddau-.

‘A
¥
’
il SmEmn

average ace a€; death was $.."" He also had four "advasze2” Z:jas
————— ——————

undnr. :namon- whose average age was 35.

" In 192!-1929 Meravea :.“gg_gd Price of :hs Faczory tezares "

m
in Grest Britain s3vesticated the h.uth cf workers expcses 2

bestos. The asbestos textile industry wvas & lsgical f.ace
- A

sc.;dy bocmuc unlo wOZKeIn' exposuTe wvas -




.

/7
, Mereswsathe: and Price exam.ned (612
; 2

(26\) had asbes:os:s and . Ci-ers ~ad "
\Bu-d on these findings, the acthors wrosze,

-it appears that the general incidence -*ze of
‘x:ro-.l Qf the .wiys an-cnqu—"i ose empiovec L
tiese secs:ons of tne 1ndUSSIY is rather less
*han 1 in R, or, evzsluding zhose emploved urder
5 vears, :a._’n: .ess =han 1l in 3. é———_‘
e —— e
These investigators analy:ed the workers' exposure by leagths
——————— ~——
[

of tize and dus::negsy of Iob, and summarized their findings thusly:

While it seens n.coua:‘y 2or the product:cn of
jeneralized fibrosis of the lungs that & definite
minimal, quantity of dust nust be nhaled, tne lower
the concentration of 2ust in the air breathed, the
longer the lapse 0f time def2re =he £ibr3sis is
fully developed, and within a cerzain limit, the
higher the concentrazion of dust, the sconer the
fi>rosis becomas fully develcped and the more
intense the involvement o0f the lung =issue.

If this hypothesis is ccrrect, and the evilence

Points t2 it, the practical inferences are of

very great importance, siace it follows that the _k__ .
application of measures resulcing in ths :gdig;._g._“
of the concgneratio SQust in the air {n <le —_—
reighbourh of ty asbeStos procasses .
vill cause, first & great increase in the lon th

¥e st =Ootal d.:.uppcutnco
the disease, as the measures for the suppression
c? dust are perfected.

3. €, HcVS.t:i.. of Great 3ritaia’'s Ministry of Pgnsions and
S e———

o e

m——— R ——
iaji_g_nal qurueo. dnc:ibod «he reactica to this report, which

conuiacd specific reco Mlﬁem !ot_.:a:nvod_ygqtua:im and
%_

dust lmnulon.

Onder Secticn 79 of the Plcgg:y_ma Morkshops Act

of 1 the Secretary of State issied a certificdate
~t -effect that ‘the manipulacz:on of asbestoa

and the manufacturs and repair of articles composed
.whelly o partly of asbestos and processes incidental

thezrsto ass dangercus.' The section {n the Werzkmen's
- € tion-Wo¥uT~I325, which provided for :he

ap, ticn of that Act te woerkmer suffering from

:.fu:uu was -extanded—to.. c:;;“g processes annlv‘-aq

sation covor

the cap.auublo diseass vas

defined as 'fibrosis of the lungs 4due %0 agbestos
dust or that disease accompanied by tuberculosis.'

uig for exbaust vontu! » dust control and housgkeeping

~ miisdres in nbueel Flancs vere mida effective op March 1, 1933,
X




or parctly &4 actestos.
necessary 9 e exposisd "rfure” asbeszos
2o the digease. Mereweacler's find.n7a were
L m— -
the Aner.can
e
AT the erd—ofb

430esSTCs .S bd i tre Aner.-~a~ Pev.ew

erculceis., Noting whe ¢l hmear.can nelical
sraowliedging the flurzyy of Zrisish punlizacions

the suscecst,
ez dusts Tock wneiT =Ill over
e e med.ca. profess.on awsre
SC assestos dust to a4 lesser

be taking izs 0ll withous sulf siens
fact on =he zars of phvsicians.

g0t o g
®0 .
0N re
(roe

o 0
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n

a]ll ity
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§o
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-:d--;oc 3<s Panccast and PenderzTass ©7 PhilaZa.
Ac.cioz 8 P tuaed
— e "

. S —— .
*eso: ed x>ray abtormalities among as>estos workerss

- by

[
)

3

“ty published "A Review cf Pneumoconissis® :n 1

————

to some caees menticned above, hey described asbeszosis case

reports from 1927 to 1929 by Oliver and by Weod and Page. as

as. the extensive szudy by Mersweatler and Price. They nczed

—— + —

praogressive ngsure of asbcs;g;;;:

The conditicn is apparently FESE;;!&*:E"”‘“ altzer
CARPRLION SSeQOoSuDAtLIAN. MaT2wWERNEr anl Pllle
T8 SN&L with LDuleuweu GXpUSLTe 0 Righ
H concenzracicn dust fidrosis may de fully developed
in from uku_y_uxg,. and dgath nay resul:l
in about :hz:tgq;_x-a:s. Wizh less concentraZzion,
|fibrosis may not be fully develooed for L <0 oz
\Z5 vears. Ianaiation of Jdust in hign cc1ccn:—n en
ru&u 2 A more marked degrse of fibrosis in
a shorter tine than wvhen the con:.n::u:-on is lower.
(tipuaaio added).




Plainzif? nas not survevead <ha entire considerst:

ot mod.cal lizerazure in the .atm .32C's and early 1937 'sx. _f7.-¢

Le o say :.na: s plq‘:hqn 0f case reports and surveys azpearei .-

the lito:t urc. e ‘.. /:__/'
» .
- ,_*~~"c. he P--l: ‘n...aeer Cases
ctors Wood and GIQEE! —anoz-ed 4 case 9f asbestcos:is .- an
“sawyar” (prosunnblv cne wvho lcvl Anbosto- as “ces an
—— \__—_—q
12 1071 20 T

-t Y .
e e ...= ) . L SN

In the July, 1933, issue ¢f the Journal of Industrial Avc:ene,

-

Or. Phillip Ell=an described =ne first case of asbestosis i an
e ———

insylasion wcorer 3 appear in zhe American nmedical lizerazure:

——

 —
‘)( A typical lesion of mild aceivity, wizh an early
/,/// * stage ©f pulncnasy asbes:=csis, was present in

ons ¢f =y cases who had Seen expcsed tO asbestos
dusz for cen vears; but :he work, which consiscted
in coating Tead pipes, digd.not enzail sxposure =0
high duss ccacentzagions. o
.i_& S ..-_L/__
In a 1932 Sritish Govo—nmnn* publication, industsies ani

—

procnns in vhxca ubut«ix occuz wers described and iacluded

Ar \:bcsllnkinq'und :opaz.inq of xnsulntion mattresses composed whclly

or partly o! asbcs:os And the saving of articles composed wholly

or partly of asbdatos..."22

In 1934 Dr. E%;nan again descrided a cise of asbesiosis i

s ﬂv&on vc-ko: in 8 paper pubtuhoa in t.&o British Jourmal
!

3 "_~"' ’ C - -' 7/"
.5 ”

W zvy'nq pu.bnmcd a zcviar o! t.ho girse 220
- -====.

. 'of occupational

e, Smme— . m.




That even ser:ous daMage to ne l.ncF ls NO% iATIETATLL L&
with many /ears of toleraply comfor-eiin sv.slance .3
proved by such an examples as =hat <f 4 re WNC vas

‘&

-

still able to carry out adn.'xlt'a:.
!nc:ory when nearly ¢ e

sursT a Z1EIUsL8 LBVEIvVL.Ly
whe luangs.

-
-
S
s

cf

It .8 ITaasconar.e to consider the  npcrt of thls case w.o

regard o e asbestcsls risk Of lngulaticn werkers. This case

is described later i1n =he paper as having nad “about 40 years (z.ez.za.

and administrazive work)”® at an asbeszos ‘aczory, as of 1914.

brief,

The auzhors provided individual discussions for onlv

a handful of cases. They noted Vo _ha- resu.zed frnz outdoor

exposuTe o0 ashes<os: =
Xposeze,
.a van bhoy, aced ‘8, whose spere :.3e during

= a h:;- vears' .mp.cyaon: nad ceen lpca:

...a 2an who had been emploved handliing asbestos
TaTiIessas Il “he Open AL at an aerodroma.

Again, one wonders how these exposures campazed wis!

exposures 0f insulators. Insulastors 28 o - b 11

times, but at othar times worked ia very confined enclosusss where

“the aizborme dust concentraticns could "acoumulasze® i the couTse

of doing a job.

The authors nsxt descridbed ashegensig in ¢ 1 =242l2-235ed

- .

boiler riveter who had served his apprenticeszip as a youz: L=

'/ . a’'shep whers asbestos wes used for lagging pipe..." It was ncot

stated that this =an ever applied 1asulation =0 pipes niz=sell,

but 1f he did it could have been only intermittently during h:.s

(several vear?) apprenticaship for the boiler rivezing trade.

l. did work in close proximity to insulazion workers duriang h:.s

cueuo-a of the lung. T™e following vear )
R S



tness -J/C cCases <! | -3
Tev~‘le Flants
s2udy ¢l .3 wCrzers .-
. - ~ - - Mgommrem? i mam - f
Lanza and 52 :3,ko:l of the Me=r: """,":".
Iinsurance Company: é ‘;
In 1929, the Metrcpolitan Life Insurarce Corpany
was approached by officials representing the
astestcs industry in the United States, who wers
desirous of ascestaining whether asbestos duss
was an cscupatiocnal hazaszd i{n their establishmencs

and, :{ so, what wag the nature of this hazaze¢
and what should be done =2 prevent Qr contIol is.¢

L3

Dr. lLanza repcrted that =he industiry appeared o he "yuize
uninfsrmed”™ £ e hazard ané observed that i ny deparcments
Mgt .
e expssuTte was o an adnixcture of asbestos and siher substances
and .a sole operations, the exposSuUre was o Daterials containing
enly 25V aabes+<os. Dr. lLanza (later a consultant = Sohms-Manvillse,
—————
cecomnanded that the industry face up o the pro>lem 2f duss: csonmerssl,

and "sponsor studies cn known cases cf asbestosis as well as stud:es

on .ffltt.l of ubu'oou on the heart."”

*l e, Tho B;za—d Intensifies as the Industry Srows

P

:a;;azg_ o. ! . Bgbe T of the'Yals-University Medical Scrocl

o chc::od c’..;..:-:nc ‘of aspestosis in & 30 year olé man. e
" - R

..
»

" ~ e at - al
"!!s asbestos xndu.u-y is growing. rapidly and
talt. 48. & Tesult, pulmonary asbestosis will
cantinue to become more important is sesn from
| the fart that total world production of asbestos
has- increaned from 961490 tons from 1310 to
+918 tons in 1929.
A {or== .

,'Sunaaxy of repor:ed fatal cases of pylmcnary
2 R ch the references, age of the victim, time
. ’““ ——— -
lxpoood b‘!atl enngy_o:& eal.. total time exposed, and princ:ipal

lindaﬂ n:‘.neoxdod. ‘l'oeu. time of exposure was only %, 12
= W—




~re Industrial Hyg.ere Seciion Of the American 7B..C hea.th
Association .n M:l::g}oo. It was puniished na

Donnelly's coen‘ne remarka called aee . Toe o omg ot
impiications cf tne rapidly rising demand £0I asoesuss procucts:

That the sericus .ndustrial hazsrd of this cype
0f work has =2: Frevisusly received sufficient
aztent.on is boc:mirc maz2 apparent. The zangfacture
c¢ :2zrestos poolducts has increased more han foms-fold
th ast 20 veacs, and hence, because oI the
ter nunber ¢f vorkarcs exposed, and the nore
- enz.y of
{ . e resutlzing pulnorary condition, the sutjecst of
»/ asbes~os.8 has rapildly assumed greater Laporzance.

In the sSame issue 57 the Jourmal n Lal Hvoiene ang

Toxicslogv, £. B. McPheeters $f Charlotte, . Carcline, raperied
D o g “—

on the clinical examingsizsn s w“OIXeTS seer &%

23
work. None of :n- vorkess had been exposed fcT.more rhan 28 e
,.———""" pp—— ._--—————_.——“ ——
In his opening pc.ag:nph, shas suthor wrote:

While it employs & -elazively small nuxber of
persons . the asbestos industry has had a remarkasly
rapid expanaion and by reason of the videsrread
and vazried uses of i3 producets which include
‘matches, filier pads, pajinss. roofing, high-pressuse
‘~c{3!rhq, elec: odol, brake linisgs, clutah rings
and insulating zaterial in a great variety', the
industry occupies an TEporstant, increasing Aad
permanent place in our sconom:c establishzent.
#., Case Repor:s of Insulatcrs Contracting lshesroeis
IncTeass wish et 2zczliclating Lae of the Procuses

As previsuily stated, asbestosis is a lung cdissase wh:ich :is
caused only by th- inhalation of asbestos dust and particles -
u&:mia is agent specific related 0 asbestos. Thus, any

:-pe:zs ia. :h- litersture descTiding an insulation worker patien:




Year

1931 Z dcod and
Gloyne

2933 CZllman

-
2934 - r‘wood and
AN
v 1 -
ot

-7'.;42‘ _—
s

Holled and
“Angriss

Tlerscher
and Crinners

Skavlem

1249 Franchinl

1980 {5235_

:)Szoll. Sass
and Angriss

Hazdy

1851

952

Sanderz
(Medical
censultant
%9 an
asbestos
afg. co.)

Iss.ebachers

Pencdergrass

Herts and

. 4 :\uthi)/’

\

st e .

Nature of Df.onso

~3oe3%08.8

Asbastos.s
Asbestosis
Asbeszosis and
1u01§ cancer

e —————
AsDestosis

Asbestosis

Asbeszosis
Ashestnsis

Aspesicsis and
lung cancer
-————'-""
Asbestosis and
lung cancer
{citing Stoll

Asbestosis

Azbestcosis and
lang cancer

Asbestosis

.

Asvee vvead wid
cancer

Asbestosis and
lung cancsr

Asbestosis and

aclotholiog:

Asbestosis and

P' Asbastosis and

Asbestosis and
negsothelicea
——

Asbestoe ii and

Trpe laplovmant.
ars i nger <!l Tates
-~ .sawyer,

LoLnsulacor

1 .ns3Laver

3 insulators
_,A
sawyar

irnsulator
insuliator

insulator

b3 E £.1-P4

piutters heloer

iasulasor

JABULATOTS
insclater

oll _zalinesy -
wvorked witk
ingul
aAterials
il i

plaster mixer

automcdile
undercoater

3 o4l refinery
workers who worked,
wich insulation
————

insclator

insulator




Nature of C:sease /0@ Ermmisoment
anc Nurper -7 Leze:

Are

L.reg2

Asbegtosis and insilatore
nesothelioma

~ e -

lase Pepcr Asdbestosis and insulazer
“ass. mesothel_Oma
SeieZal ————— e~
Fospizal

—

“:cle was mzisactad L che K Ciges-
ece.vad by mnercers of =he Indus<rs:ial
ncluded Jonns-Manville and Owens-Csro.:

*Denctes whezher the =2r
Puplication wh.ch was =
Founazion (Sempersh.p in

s




= ey

- A AR

in acciuizm - atove ..szcd case :qpOTtS, here warce
additional s L nunber paorllsned Lr 1964 -
=0 ol
Jne of =he cCefenses ntervcses by the defendants is
TOPOTTS ATT 00T N.Gh.Y S.j...1T30% a$ they derely descoiie an

— fre — TN et T
incidance cf cne pat:ent with a diseise. The defendants

that only surveys and ep:demiclogic seudiss 2£ la
- - - ———

———
are signif-canet. Below (s & table of prg-l964 ;

‘icﬁidemicloqic studies indicating hazards to insulators;




AuThdr
British Homs
Citfice

Huespal

Fleischez-
orinker

Kenﬁavax
€

British

Mizisesy of

National
Iasurence

'”53 {2{sh Home
ct!!et T

o! hief

Inspector of -

rlcto:ils

aroslau

Euapog

AL 102 ]b

TABLE 2

vature o2f Survev

Losts dusty occupations
and Lacludes repafir of
maztresses and saving
ascestos

i3ty ashastos as 8
carcinogen and su-v-yl
case rnporta
i 9
rpiden ’aqic survey.
Finds: &rEl “ot” Y
asbesto¥lis- e ipyazd
but conclodas trads
isn't Nazandous . b
V2

Surveys a shop
cparation at Nawval
238 and concludes
what insulation work

L8 hazardous
o ——

Autopsies of cancer
vicezima. Included
an insulator

::.u;;ﬁm are made
eligible for Workaen's
e a————

Cozpensasion

Ciscusses hazards in
inrsulation werk

Epidemiclogic survay

¥ lome cancer

victins cising |
ssulators as being

© at risk

Sarveys environcental
CITYeT”"of cancer, cites
use of sTOg as an

ipsvla=ion gacerial and
circinogeanic
T

Traces history of

duas;

diseaggs and lists
: in‘lﬂ:%'ou at risk

Asbastosis

Citease
AL LR S

ASCesOSis

L.ng cancer

Asbeszos.s

o
Asbessosiy

’shestcs:is
and lung

Asbesg~osis

Astaszcsis

don*

lung cancer
. ko

Ling <cancer

4
Asbestosis

yes

Nasothelioma don’

ARt e\ PO

Alzo:tonis
an! uhg !
Fs‘ne.t42!tl-.

Yoo




LSNG cancer
.0 2sTestts woIkers
cawey € Lnsulatset
repcrs
T
on
of

'l‘. —;;--

.
- -4

epidemicio
1neUTaz.0n WOTKErs

Toapective s=tudy
I5-€3, -f imsulazors
Ziled wWorkuen s

Yoy E o
(L

Se..rslf,
“ars

and Entichknag




In additiin 1L .02 nuwtercus

a2

ez.demiological svendies abcvea-:s s:ed gerers’ sr. -lag
itcrials a"-eared .1 the l;:u:a:urq L S fyoansestLs
carcinogenic substarce O an environmental hec.-- naz2:-2
and calling for tes:.ng er for development cf s.zini- ..e
for expend:ture of funds‘tgf,dust éupprcll;on. (Table B
L . ‘. ————

The Britisn Siusrament was ahe 90 the Lni:ed States Csovernrern:
recognizing : “=3—~E:_23_i;2532? st rigk anc taking de!xn--xve
zicn to dza] with tnhe problem, Ia“ehe 1932 Memcrandum :o@;pc

~1sh Home Cffice 2 discussed bria£i§ above, :ne ha:a}ds':csof;aied
-NswL.Ation Taitresses an. ..

~was c.zed, By 1546 .nsilazizs were

insulation worxerss.

z 1940, the Bri%.

In Rhis annual zepcrt f£or the year
—
Inspector ¢f Factgries stated: )

It is_very necessary o keep an ev;__ua:::i.ﬁ_g,a.
b/’/ for the new case of asbe s in some manufactu
or other prvctr‘-ﬁ?"e;a"m-g-lc LT ehips or bu:
where- the.work may be undertaken by somecne no
fully realizing the rco=-<‘+y of “ceveniing I
. far, 15 poanihle .ho xnbulat-on of asbestcs fiber and
. dust .

ld;.;s
t

In hx. 19&9 Repo:t, the Chief Inspector also cdescrided

_the h.zlrdt resulting from the use of asbestoa s:-raying macshi-es
——— . ™

for insulation purposes on ships and buildings. tnlive zhe:s

American counterparts, the Chief Inspector observed thez :ne

-

e

»
unless proper precautions
bestos by means of these

of various insclation
se of training i~ theur




Tre Chief Inspectzr concluded by condemning the pract.-- of sn.ppinq;

raw aspes:os I.-re in :mpermeadle adqs (l Practice Lar..od wi--.n

Brizish factor:es).
A. R, Fisher, =nen P:cs:3 of Johns-Manville, :: ar adlress
_————M_‘\\

in 1955 befcre the Twenzieth Annual Meeting of the Ind.scr-.al

Heal+th Foundzz:cn, praiscd che free entarprise approac!. to induse:

ilcalih practiced in the Un:ted States. CORMparing the voluntary but .

enlightened at:zitude of United States industry's apprsach to
industrial health and ccnsumer salety with the "cradle =0 grave
securisy” of Great Britain, Fisher opined

I+ is only i1n cur Civilizazion thaz real
orogress has been made. And the Greatest progress
has beer. recorded in the United S:zazes and Canadas.
Perlmaps there 158 a defin.te reason for this. Ours
18 zhe m:ddle approacn. We 32 nz: leave the
problem of the nation's health erntirely to the
Governmenz. We d0 nc: leave 1t en=irely %to privace
groups. Nor do we neglect it oI Derely pay li
seZvice 0 it....Jur agpproach to the health of the
nation is different £zrom «ha: cof Eangland. Ours is

< neither a Government controlled health program nor
one deminated completely by private en:e—pzzlo....
(Plrivate industry promotes the well-being of <he
individual. Ildixec'ly. we have our so-called craile-
to-grave security without the eags hand of
Government.... [I]ndusery :odly Is directed by enl: gr~ened
professional managers who realize <heirxr obligat:ons
and responsibilities to thoi; ecployees, cCustomers,
stockholders and the public. 5

Fisher Qirectly addressed himsell & thé Juestion of 1ncis~rv's
533232::2i335¥;59 the ccocnsuming public., "Every effort is made
nowadays to protcct the consumel with safer products and better
newiods of nandling tnem.” Having touted industry's enlightened
at:itude toward the health and safety of consumers of their produc:s
Pisher compared 1955's at:itude with the past.

Yonrt 2go industrial research was unconcerned about

jeglth and safety that might be involved
- he product was developed,
“;Today our industrial
P eve health

P
Finslsted u bef
e ecnaumet. (Eaphasls

—




fisner concliuded his praise of .:

to the Tonsuming public by observing.thae indust

~t ¢

L0 a very grest sxzent the mover:qé ) label propecly

to Filsghmr's eulsgy =2
W

comzar, as ver:filed Dy Answers ro Interragacories:

icT %o 1964 consributed =
122l researcch designed 5 deter=.n

not insulation oroducts =ontaLlnd

<.

their products .n the fie

3. Plaged no warning éabels or. agtestss insu

» prior to the fali 9$.l?64,'

The recsrd of other major manufacturers 13 even mcre dicral.

Had the American asbestos industry heeded zhe “heary hani”
Ptabeiiieg - -

Pl

0f the Bz vizh Government's concern over the health of :nsulasrs.

© e —

or implemented Fisher's j eclogy of Tesponsibility o the cInsaric:

i +<h lawgpass w h ommcrred,
public, _resg_ﬂg_sg_ §~_3313'n9§__ave D)




TA3LE 3

e

Year i ausher SuS-LI% ARY T.seass

Brands ashesctss as Sz Tel

1943y " Mueper s 3
: "\rr"/ sramn and =a'' far T
- 4 gtk ™

ikt of n.bs.:.-“ srLT.In

1344 ousrnal of Lists a‘.bes::: as a
/ the Amsrican - z and zalls

< Hedigal Assn. 3.0; R TR T I 17 LA
9 )

. « aY -
1947 U. §. Navy Cizes insylacycs _as be-ng
Cafery as risk.and Cecormends what
:-s: n.pptus.au DeABUTeS
= deszaken. Finds TLV
x:eec‘.ed in an insulaz.sn

Py B ]
“r€alacw

26m$ ARDESLOS AS TRLsdei

no and ca-.l £z zesuing
Lo s

sgarzh for subsaiTuT

1843/ Re HEealzh susvey of =z:il and
Sp— vm~a na —&‘;:eg Enr c...._i oA

{ Johng~ W

s : oE e it

Manvill
officezs

‘A -

Journal of izas asbes2os as :5;;-55 -
the Ansrican 2gant and =hreat =T ess |

medical Assn. in asbestos conscriag
editorial industTiss
W

Seall Case report of aghescascan. .
"

W and cites
eed 20T " 3vaful
ZeVENTive Deasures’.
-
Article exhortisg indussry
o concern itself wich
- CAnCer risks to corsumers
. and %5 QERETRT PUBIYc and
1o saskeisRabdtisas, fos
. known cancer catsing
substances

icl- calllnq -3 4 u ;‘
tesu.n £
4 cites uv-ral
,cau repocts &f insulacors
Jtho had ubneoni.n and lunq
4

and calling

b .ta T

ée 3"""‘ -
‘v:ﬁmtuiw bo!orc he:o 2
“{ip Nevembar, 138 —

" conPETT ﬂégsnnnm.
over testin SAZIant




succect: and Cisemage

In & 200k written by

tr:s pioneer, Dr. Hu <
again indice gbastos .
as a cnnﬁ?‘:;{pi ang
sTySests that the Jeners.
pcpulation is st riax f:-.2
atmosphere pollution and
specifically lisce
nsulators as being at
risk. DOr. Hueper again
calls for the use and

davalopment of stisys
-

“HF <z AT

ATC. .8}
<83 sgec.?i
d.32:8s5e¢d &
A.. SaRt.nG
imc..2'ne 8
doscuss.on

£isx =2 3&n
fusi.c and




TiEniZalliy lemorsi..ze ‘ac

Tings sresiflzal.. zesszo:.ng

zefenian.s zZreld el maLn state of the ar: ::fanse

w»e nublished in 1345, They

this SsuT/ey into believing that

The survey's Zef.clencies

In 1935 CT. §. Nawy &

e e
wOrking 28 Fipe

exXposuTe o astes:t wag relow S ~moct I mesz
_— A_4

woskers' sasks, bu -} level was exceeded .n size measuramercss.

Tuis study had several ieficicncie; in 18 methedelogy. Tirs%, inex {
2
‘\

4id sot mopits: the Jdustiest ‘ob of all in SRIP LnSUlaticn weIX--
e —— o T

tne removal of ol nd--om. Second, crly %1 cf =he man Rad

been deing insulation wosz Icr mCre zhan zen vca;l, and cnly shree
. —-?q
1

cases cf asber:ssis were identifled. ALl of the disessed werxers

—— e _— e M

had been expcsed fcor over Twenty years S0 asbestos products. The
e —— —— T — ...~ —————————"

vast majo;i:y of scientistcs recogniszed in 1946 =has clinical eor

"'x-tay avidence of asbestosis was generally non-existent avsern: fif%een }
) : e —— Toee sc.ii!

yoa:n or mors of cxposu:e. Thus, slightly less_zhan 10t o2 <nose scoll
.!l==:=’ i

verk =g vho verse qcac:: ly tnought ctpable o2&

20 disgnose
-—\

i
{
% ‘

had been cxpo- 2 for cases of asbestosis to “"mature’.
__}1;,' ;_c_:; 2ad. vorked: for $ 50 10 vegrs in the pipe coverins

- indust . only 17¢ had been -xpoud for § or more years. Yat, in
" spite ot thess uuuuenl. uu Jumon euod e rlueulou statistic




The incidencs of asbestosis among plpe coverers

ia the shipyards scudied was low, 0.29 2er cenc

sz three cases out of. 10%...

Since each of the three cases of asbestosis
had worked at ubclecr pipe covering ‘a
shipyazds o5 =20re 530 20 YRAZIA: iv Duy -8
concluded zhat su pxpc covortnq is not a
dangersus coccupacion:

Furthersore, only active workers were surveyed, thus 3distorting he
L ———"
statistics by the atsen of worxers who may have been 2.s

<5 asbestos related diseases.

2. lack ¢f reiiance by Johns-Manville

r. Kennezh 3mith has testilied that ha had never neard

sz.ucnopm{ﬁ':‘?m}";e::n 1976, Clifford Scheckler,
-n!"i..-aI‘i?biésis: for~TCTRESMEnville, testified in :;:ﬂgg:t:
caae that he was unawarce of Plniscngg:gggnkor prisr x5 (1960, ~

2¢, in fact, SohoiSMinville relied on Pleisches-2zi
atterly failed to fgllow through on its recommandaticns. Wh:ile

' rloicchoﬁozink-:'"némndod that Qust suppression measures de

.-

n.kn to preveant disease in izsulators, Ao ese recommendaticns
Tt P ppap—

were szlwnd -] ville vl..h :hcir own insclator esgpl ayun

wnel 964.

The U. S. Navy cbviously did not rely greatly on Flaischer-Srinke

In the January, 1347, issue of tha Safgev Bavigy, of#:iciz! srjan

of the Navy's Safety Branch, it was reported that dust levels :n
one shipyard insulacisn operation “approached” the JoX and recommendat

S ——
were forwarded to all Naval opcnnoan to I.Qu-nt dut luppnu'cm
e = S o~ - T — b,

uuml Laelwng isolation ot ubutu o8 operations in shops from

7t Pt
s

'em: ep.nuour uu-ez ‘sxhaust vonuuy.eu inatructions to workers

i
) : . 8! nlEuleon. (m- Safety Reviewv




3
%

Twe researcners, who were Iadlclogiscts,

3.gn8 of pLllminary :sbestoeis” :in 9 of

I2 N0 less whan 19 cases abrormalizies ¢!
FLeuza wers found. These changes ranged
szl.terazed sinuses and pleural adhesiors
extansive zhickening of the pleura wizh
calsifization... ~

Some wWorkecss' chest x-rays were $0 whited-out by -leurzal calcif.za:.zr
«:at there was no way %0 get a look at zhe condiz.zn 0f the man's
~ungs.

few cises *he abnormalities =f the pleura

so widesgread that nc defnize diagnos.e
¢ e made regazi.ng “he cendizions f The

1 < —
for judging asbestosis “hese nsulators, In sae.lr .nsssduczico,
T e e e s -

they referred %o a 1250 Danish case report of agbestos.s iz ac

iagulation worker. The Frost-Geory sLrvey was atstracted @& =te
:uac,‘l;57. IHF Digest.

2I. Llung Cancer -

The two earliest repcris of lung cance ccilazed wiin as

were zade by =he Britisc fashologise, Glovne. He wrote at lengz-

of the & 8- aura 2 ein asbestosis, azd
Tepozrtad the !L:st'zhhgishcd gage of pleural canceg wisth asTes:iIsis
in 193}.32 In 1935 he reported =wo cases of lung cancer .- famale

33 :
workess with astessssis.”  Hde considered “Me pleusal canzis a

complication unrelatsd to asbestosis. Hs

" of industzrial o n of the lun r, though he realized thaz

-
-

- e Tl

- 'had not

of the factory®. These lung cancers wers 8ot recognized 2Quring

m.uniu:”vuummbhv«tﬁeggﬁ:::zzid—




(525
__;:ﬁ._-a}-

Also ik . nch;gnd;§m4:h 6f South.Cazolisa publ:<hcs

s ]

- b Nt
i~vehe flrst - y llbcie‘ﬂjn s sans -z 2:4-“0 Faitin v e e .
The VACZ.: was an ubu'w; -'axtile n:.n vor)ur. "-r..nq _aLcer «as
an uncommon disease :n 13138, and the 'bs:u:r.nca Q2f aven ore csse cf
asbestCsis with luing cancer «was ﬂotebu‘1ny"“- A

et

Igbert and Ceiger at the Yale Unf?c:tit?

*
<

published ancther case reapor: ¢f asbontosx: vi

s
July, 1926.

The patiant was a Dan who vocked as a veaver ::
S ———

an asbestss facsory for 18 years. Je hald s leave hi3 jcs wnes
:bo developed a disadbling pain in Ris back; he died shcortly af-scwas
with lung cancer.
In ;_33*_35..=Aaa_1n Gerzany published a paper enz:tled, "The
Occupational Cancer ¢f Albestcsg!gsigrs'.zs He cezorted ‘ws new

ggggg_g;_;;as—eaaczr‘uiza_ggégggc-is. in a 35 year o51d woman and

a'ss .year old aan Bozh victxns were astestos texzile workers. Norizan

reviewed thc cuqula.1VCv11 c:atu:o and was the f£isst <3 pripose that

£ e
ke %

1unq cance: be rocoqzu.zqd ae an ochag astestos

B e

workers, -abulatinq 3 atxstics fom all of the earlier rapoccs.

'inl‘ly, Vord:ann.assenbled the scant zueopey Z2acts on asbzszssis
cases to reveal n T : o 2 these cases
- - -~ - £ - = :: w:,. 3 ‘- b » : :..
ad zapses, Referring cd and Gloyne's Tepo

asbestTi.s, he .Tved znat oI li autopsiec cases 2

sascer. In Germany, he knew 5f 12 autops.ied cases oI asbes=ot:ics
and 2 of
m————
Inspector of ractories reported
of ~he Lung had occurced in
cord as of 1938 (1i.64).)
Ay
zh Clxoxiaa reported
‘cencer in a SO yeas o.d
$§¥E 1 15 e -y “tf%:: he

Tre malignancy




the lunjys was 3¢ extensive tnat o dells s oo
B s

cou.d be zositive.y determined. Ths authcrs rev.ewed

O LUNG CARCEL w#.) 2a3C€3T068LS8, NOILAG Wil NCI Ll

cancer w:th aghbes=nsis an ocsupgaianal A

In 1342, +he leng4hy book Cccuvaticral Tunars

szey wag published in the United Stazes >y °Or. Wilhel:a Rueper. :
begun his researsh on cancer &n 1925 . Chicags. 3
1942, he had established himsell as orne 0f the leading Americar

authorities cn expesimental toxicclogy and carz.nigenesis wLth

ies and Hooks o a wide range of sicstarcer ecal
Eue;c: assayved the evidence ¢~ asbestcs.s ani [ .n7
cancer and ccncluded %hz2t the evidence was “sucsest:.ve =-f an
occupational origin®
Dz. Ruepar acknowledged =hat thers Qu not & plechora f case
Teports of astestisis~lung cancer but he drew an arnalogy <= “rrevic.os
experisnce” with other oczupaticnal cancers and conmzludeZ zmaz:

'w Day Tepresent the firs: warning of a suosecuerns

appearance of large numbers of similar tu=ors of undeniacle
A————— —

thioa'. This predictica reg-ecztably was, % anv

an understatenant of the extent of the aspestos-cancel prci.er.

Husper went on =0 discuss megico-legal and social sspeczs zf e

problem and ﬁ:ch wide ranging studies of the cancer zisks <f :255es:cs

work:

Asbestosis carcinoma of the lung is not iacluded

in any grsup ¢f occupational tumors recogniied by

any country. The evidence presented .s sull:ciencly

sericus, and the nu=ber of parsons exposed o

uspected cmun:ivo agent .arge encugh to inldicate
%h and extensive clinical, szatistical, and

tal investigation of the tocidence and
ia .z:o ation of asbeszosis and pulmonary

m s fizae gn_mpor: of ubntoai:-lu.nq cancer in {nsula:ars

:mrud by W The deceased

1yl uLigtion

+_ The authors obssrved that these .nsu.atc:ls

: vou omud to tWt and reascned

ad a cummulative effect :n




cn January 1%, L1942, une GerTman gjovernmer L Zeslated “iscesiis.le
e t———r—

Ln combinaticn wizh lung cancer” a compensable CcIupaticral 2isesie.
.-\_a-—v

ACKN.wle25.05 L1 7 Lamiy w<lC@8Z OCTUIB ait waallavdae; waagi-. S48ES

of asbest3si3 as ~cll as . advanced asbestosic. s Thus. the
>f this health hazard in the medical l.:tereture
1338 by Nordaann, ez ai, zresulted {n 2he Cerman governnen:

formally recognizing this occupational disease wi==in a period
of § vears. Gerzary's tradiz:ion of industrial d.sease compensat:ion
stretcnes zack > 2884 (German Industcial Iasurance A::).Zs

in the Unized 3tases, Hueper wrote in L3
szates . -nis d4id not hold emplovess l:azle
diseases worrers consracted aw the result of condisions cf
employment.

In 1343, Huezer was no longer uncer
e,

origin of lung cancers with asbestosis. Be wrote =he fcl_owing

in =he 3ulletin of the American Societvy fsr the >:n2rol of Ca-zer:

Asbestosis cancer of the lung is the most Cecent
nawcomer among occupaticnal cancers of this organ.

Fizst described in 1935, there &re now 18 cases cf

this industrial cancer sn record cbserved among asbes=os
workers in England, Germany and the United Statas.

The lattar contributed five cases. Inasmuch as <he
asbestos {ndustry is mo2s exteniively Jevelioped in

this country, asbestosis cancer orf zhe lang las o

us 8 special hygienic and scciologic significance.”

In the same article, Hueper urged that industry take az::ion
£o control occupaticnal cancer and implored that research be
underzaken and substitute products be found:

us ' ‘should devote cansiderably more effor: than
fore in determining the cCADCeIOuUS OF noncancerous

‘..r.hoix aumercus products which uy be swspecte
i%@ Ln cancerigenic respects

¥ should uko serious attempts to eiir:nate

111 po-natuny“cmcorigonxc agents from ¥ur<her use
le s

by the development of suit stitutes.




T

o€ the Am-:.-an ‘Madical Asazcission carried a:

‘editorial, "Zavironmental Cancer”, on Nover:zar

adizorial warmed

SO8T LRPOLltAlie wadup

ssenzed Dy OCIUpAaTLIra. Tancer e

~emical and pnys.cza. azenzs .= e

r occupacions... The zgenzs xhown

cause occsupaticnal carcer are..., astes=cs.

O a0

lled for a search for subst:isute products:

Ap—

from such efforts will be not only' =7
zezz.o>n and iaproved prognosis of
ocz upa:;ona. cancer but alsoc :he tvon.ian
rial cancer by the elizinazicn of exposures
LJenis agents.

é

Rennaway and Rennaway publ:.sted & Iepos: oa Lunt
cancer ... Great S:i:a;z.“ rrom a search =Z lJeaszh cerzif.zaces
cf lung cancer in males tetween 1821 and 1538, =hey found # wicon
_asbestosis listed as well. They were ::nblog:o sbraiz sat.sfazaizo

n: cn 34 nunbo: c! rersons occupationally exposed &= -

.

asbct:ct bu* bolzoved the number of lung cancsrs vas proba>ly

q—tltoz than veuld bc expactsd for the nunber of workers exccosed

Cne cf the cases they reported was 2 °"bSciler and pise asbes:cs

The fol.owing year :hc Brizish zatholsgiss Cuseszor TepcrT
a case of lung cnneez v- -*:e:** 2% iz 3 wemas whs 2izd az
;‘aqcru2'37'$s 'hia waman had worked for 7 years in "a facs=:rv

’cc aipc ccvcrs starting a: the age >f 15,

r of Factories, produced cummu_eiive

asbestos:s in England frca

46
-for the year 1547. In a :z%:2.
y’—_.———"

‘hance that as many ag 2} lunq caacer cases .o
.23! wvould occur if their real likxelihood were eu:y the sane a2

that sf the qnn-rnx‘pOpuxnzxon (1\> is remoce — less than 1 :n




Terc «&s cfzan cited .rn Later papers.
The lLarje nutroer asbesIsIia Casas wiit [ .U¢ cancer po.nted

.

unniscaxadly and unwalveriagly ¢ v Aceemar 2ral) Ariain of e

cancers.

A 1949 Iditorial in the Jourmal of the Acerican Medica: /j

A:uocia:ion_('Asbo-:o-ii_i-elﬁinioz of the Lunq'lydigcus-od
Mereweather's tindinq:;Qyi'Thi-idi;oricl cized epidemiological

and experizental evidence suggesting that as>estos vé:k.:s “aAre ac ,i
increased risk of lung cancer. It character:zed this riak af

“crobacle®, and stated that workers .o asbes=S$-consuming .t3us~T.es

should be consiiered at Tisk along wish zanufacturing

Since some 20,300 workers ars amployed in the
asbestos-producing indussries of whis ccuntry
and Canaga and xnany additional thousands in
various asbestos-consuming Lndustries, ilncrease’
atztenzion o this probable occupational nazard

2 cancer of the lung by the medical profession
is desirzable.

on 115 Zea from asbes=osis ia Ingland alsc offered staz.szizs

¢n the incidence of accozpanying lung and pleural can:.z.‘a Lang

and pleural cancer wers referred %0 as cne entity: "The croperiie:n

————

ot pgifg::fx_sggs’:l in the series vas therelore 14.§ per cenz.®

Another case of asbes:zosis-lung cancer ins an insulasor was

" raported in 1951. %7 The authors concluoded that there was defizize
e — ) e

association between induTtrial sx3ogule SO agfe8ids and luss—ances
 p— e —

agd urged that this relationship zan ths undertaking cf "car
preventive measures”.

- Bardy of the Massachusetzts Institute of Technology Teferzed

Tt e

: Barticular significance eince there
y ;] 0,000, workezs o:poc%! to varying amounts
¥ of sabedtos in American industzy, many of thea in

some cparations not pigperly safequarded aqainsct a
potsatial caccinogen.




Sutsequently. lsseltacher and Hardy and co-worre:s

another case of asbestosls with lung cancer .n

I

who worked with aspestos Lnsulacion products ia 199%:.

Weliss in Germany also in 1353 reporczed a case =f ;leural

worxer.
nas, § 983, fiv
=9
1942 - Xedpafdy 1347 - seal

and two leading researchers, Zueper and Hacxdy, -ad extressed spec:f:i-
concesn £0r users of asdestos insulazion przduces.

addizon, Dr. Zres.ow ¢! the Califormia Ceparexent ¢
Healzh :n early 1554 10 an extansive epidexiclogiz suzvey lisczed
insulators as an occupaticonal group exe ively az cisk +o
lung cancexr and called for further incansive :nvestiga=ian.

In 1955, Joll in Epgland reporsed =hat of 105 asbes:zs
P

" textile weorkers exanmined at necrapsy from 1925-1953,‘35_;;:_;;;3§¥
LAt L,

- Fallow=3p szudy oI 113 men with a2t _east 2

encirely due Lo Lung zanzer
Tespiratcry and cacdicvascul:ir disease (22 acainsst 7.
Dell all ¢{ ¢he workers with 20 years or more expcsuTe

had been fizst exposed before the implementation of Zhe asbes:os

3 . B
industry regulaticns. Though he had no data on the fate cf workers

ure under the improved conditions, 11 believec
8t0s workers had become greatly
‘Dfessen and co-workers in
Flusaed th;rnln- nsba-to; that
X &iin the-Amesican ssbestos industry: shrysctiile
: i;£;¢£63‘g;&ifénnnda. = ‘

Tables 1 and 2 l.st add:t.cnal post-1555 pre-)o€4 case reports

and surveys of insulators with asbeszosis~lung cancer.
N ——




The sssestcs iadusery. ann 384 .c'nn:nu ~=nd\.c:ad infepencens

researsh nor kcpt cu.r.:r'h 'S:mr mdicnl lx:a:%tuzo‘, can not :.aad

\{rn'l_

{gnorance =f this pronfo ltion c! i :zuuo dc-aonuu:i. e

-~ o PN .

N ity

cArc:‘.noqen'.c‘..y c‘ ubum.-. As ‘18 ,‘_" a ru:u.u a, - and
: 'ﬁc T4F Oicast

on nhe Adocresere of va:.ous of the do:onaan\uﬁ

at ATI meezings. Ia addition, on thzco; ,“ 7

mid 1950°'s, zhe ATI reiec:ed proposals to A!und ik\

ciénq a fear that such a study “would stir up a herno:s nes: and ‘,"A: ’
place the whole industry under suspicion.” Or. Jueper’s 1355
publicaticn recsived considerablas attention at an ATI meeting in
1955, and Hu‘#‘:"l contention =hat asbes:tos usecs and the qcn-ral
populaticn wers at risk wvas exphasized. /énz.
. “1;:, -5::2fi:iigész;;_.\ ’ / é:g) ’

Most scimd:u nem .h. viov tha: mo urn.L:ul luruy ‘.i.-.kinq

u;é.h'-lio'm. 375 22 t;_ccnpu:.oaal or* cnvi.—omnnl
:; - . -
o oarposun :g~ ocidolitt*ubutot u&"’tho 'We':.‘x Huc Cape Provisce,

-~ - n,

whczb ie vu unodf, m unbuabed b4-3 4 32 44 .ﬁ. 313 cases. Host

of these pco:lo had 30t been occu;ae-onnl.} exposed to asbestos, but
had lived near the zines and rcads where asbes<os vas hauled and mine
tailings wera used .n roacd construction. Several insulators witt
asbestosis and mesothelioma wers included in the group surveved.

Late im 1960, X-21 reported on 23 women and 19 men trested

as u-,.u.gu.' r . g’qoiv. m ons hospizsal in r.and.on.s6 ct

:b lunq cancer and 1 vas




began 0 Jdevel.cp a4 register of Tesothellomas of the pleura an:z

87 .y ;
peritoneus, In calling for infosmation, Smither and co-w~:<ecs

ackrcwledged zhat:

There appears to be no corralation between the
severizy of any pulmonary asbestosis and the
occuranca 9f these :=umors. In a number of cases
whe exposSure to asbestos dust appears to have
taen minimal, and the oaly hiszological evidence
of ascestos exposure (s the presence oz a few
asbestos bodies and fibres in the lung tissue. -
However, a detailed occupaticnal history has, ia
nearly all cases, Tsvealed some contact with .
asbestos fibre. :

McCaughey in Belfast had first reported 1S cases of pleusal
nesothelicoma in 1958, which he investijated further in 1962.5E
Lung seccions revealed numersus astestos bodies (n ornly cne of
*hese cases. Cetailed occupational hisgtories wers Obtained fzr
9 cf the 12 cases n which asbestcs dodies wese present in the
lungs. Ia 4 of the 9 there wvas "a& clear cuz history of interm.czen:
exposure =0 asbestos”. In the other S Zhere was 2o known as-es:os
occupation, but '

ell had jobs in the shipvard which inevisably

.brought zhem i{nto intermittens contact wish

asbestos work -~ for example, shipyard plumbing

and furnace zepairing.

In the United States, Dr. Eisenstadt firs:c reported two cases
ot asbc:tasis-nnso:h.liamn'ia a4 non-plilant worxar exposed =0 astes:os
insulation products in 1930.59 Be followed this with a descrip:z:on
of an additicnal eiailc:lf exposed worker with asbestosis -
mesotheliocma in 1962.60

This was followed in 1363 by the initial publication by

f—»a:. lclxxatt of his cpidnnioloqic survey ot Un;ztd Scates insulazion

tos txpoauxo and Noopllsil 82




lcura {nn e‘:ry pcncnc.n:hro 'c- ﬁesc 1e1~orb

-\.v

ﬂedxcal ﬁﬁ:e::u: of. An asocttot pr,.-;cr, repLce:

in twa Canad an lsbestos minxrg erployces {cre ¢ wrop a6 av

62 L ‘. SO
worker) . A
) T

Laicrez in Getpany Sepcreed “a:v o per:icrnen;

“C8i8 in a0 '&SDestI6 faliily JOIKEr. 64

St0s work in 1919 and diad 33 vears. 1;:::.- Asbos:;s

idertified {n’the tumor. Leiczher, coa::dcrcd
the cancer *2 be cf coccupat.ional origin, noting that suchf ‘;s
were very Tare in the general population.

Zarlier had liscel “mecascaz
and peritoneum .n cases cI asbestosis with lung cancer. Fepors
of primary tumcrs-of treie sites sudcestel thaz scme of <hese
earlier cases may have teen misdiagnosed primary tumcrs, nos
metastases. ‘

Bonsar and co-workers, ceporting in 1955 on post-marcen
examination of 72 factory workers with asbestosis in the Uniczed
States, found 2 pleural and 4 peritoneal canccrl.ss

Eisenstadt, supra, cites several othel earlier sugges:.cns I°
an association between asbes-ocs and mesothelioza, and Selikcif :in
1965 cited a 1953 ar-icle by Wgizs inm which fhe authws Jescrisesd a
case of asbestosis and mesothel:oma in an insulator and suczges:ec
:auln; rclationship.sz

ST Al dﬁl.;h. cnuo with early reports o! an association tetween

aaboaton and lunq c‘nc.r. industry did nothing to disseminaze suz:

"1n£ernatxon to znlulntors and cxpondod no funds to SpoOnsScr Tesearcs

'}n occupaticnal and even casual

nad :o haal:h hazards. It is now

precipie

D)

s

.




As i85 raflacted :n tae u.é@t.nda scCOrpanying Or. Keanmets

Saith's 19“ health nﬁx‘v.oy Md. in Dr. Smith's depositions, Canas-
Manville was swara of health iuza:-‘.; “ *he ocampst poprloelLl
1iving near asbestos producing facilities as early as 1749,

IV. Threshcold Limic Values

The defendants, as = "ﬁnact %o their "we didn': know™ s:ate
of the art defense are ukoly to also azgue that they ralied on
the 7LV (earlier called mimn lnovabll ccncon:rau.ca or MAC!
for asbestos and concluded that insulators were =ot lf. £isk Decause
they supposed that insulation work did not entail exposure 22 levels
above the TLV. Of course. no one tested the level of emissic: az
insulation icb sites pricr to 1970 tc determine vhezher he 7oV
vas daing excseded and no do!uda.nt. sponsored research, such as
that undertaken by Salikeff, which has demonst-sted conclusively -
that asbestos diluau can be produced at levels significaazs): lower
t.han the pelt-I”l 'rz.v.

1..»_' Donnitian. B

G ‘nn"n::n‘held I.Lut h-uc is promulgated by tie Amezican anferesc

ot; Gavo:manul xnd\nt:inx lygionisu an unoffictial body wizh na
1«1-1-uu 'pon:-. A defined by the m. 'r.hmmom limszs -

; " :ta Carolina to make an engineer:ing
\-f[;lll in that state's asbestos textile
Ty m ruuiu were pubu-nod in detail as & Public Resl:h
luuor.h in Mqut. un. and !a more concise form in the Amer:can
Jougnel of Public Wealth in 1339, 58. €9

In all, 242 duat counts weare made tO MOASUre wOIRRrs' axposure.

?h- eouau upxoyod standard sathods fo: thag time, ud all particles
'v . .

I‘\l 10"

A v




in the air wese counted, N0t (st asbestos flers. T-e unit 2

measurement of airborne dust concentration was ! mill.on perticiles

-

per subiz foot [mpr=f', -1 thg naximum vrlie TReaATmd o ger T4 ] emmef

Medical exazinations were 2ade of 341 men and
voden representing practically all.of the esplovess
at the time of the study... i The three factories
studied had been in operation’¢ €0 16 years.
About 1S mcnths belore tha 32.ly,- approximately
150 workers were replaced by nev omes with liz:le
Or 20 asbestos experience. As a consequance,
there was an abnormally large poreuugo ot
workers wizh less zhan % vears' employmeat {(a
the asbestcs textile induscry and an abnormally
szall percentage who had worked 10 years or

nore in the industry.

. ':'hc Public Health Service zreported,

The percentage 0f pessons with ubutan.l
increases greatly with increasing lengsh of
employment....[A] lmost three-four<hs of the
workers ezploved for more than 1S years have the
early stages, at least, of a disabling disease,
asbestosis. Since thers is no satisfactory

way of locating and examining perscns who drop
ocut of an industry because of disabilicy incurred
therein, the percentage values of tha foregoing
tables are aecessarily minimal evidence of the
prevalence of asdbestosis.

.+ 1653 par cent of the §9 forder asdestos

- workers [who had deen traced] and )78 3man and
voman exployed at the time of the study in
three asbestos textile factories had asbestosis.
(Persons who were not exposeg o apprsciadle
quantities of ubcs:q- dust have not been included.)

('l'ho nen-cxpcud po:uma may have been office vor!u.-s and other

ncn-producucn pﬁrscn.ncl) .

_ uqar pc: -unt of the 378 wurkers amployed at
the time of the study had asbestosis. This does
sot completaly represent the incidance of asbesctosis
. bécause abcut 150-employees were discharged froam
; mu factories 15 months before the present study
5 luny of the discharged workers had
ythe Teports of Shull, Dounelly
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...; leas: ..us’y ;:ocuuo, .hc complngc'vipod m fost ot e
data Sase the Public Heal...n Service n«dc‘d ;

any good dose~response data on asbestosis. Only 5 verkcxs i the
study who were cons.dered at risk of cdisease had Deen exposed.

0 levels under 5 =ppsf Iz sver 17 years,

None cf the 39 persons exposed o dust concextrations
below 2.5 million particles per cuzic foot had a
case of asbestosis, although, as a mazter of facs.
cnly § rerscas had Deen amplcoyed zire than S years.

There were 3 "doubtful® or borderline ce2ses of asbestosis fow
among the worxers cxpcud - 2.5 =0 4.9 mppcf. Cespize e

pcucity ct data on ..hc :Lsk unonq workers exposed to less <nan

S:nppc.. a .en:anvt :.‘x:unald nlun for asbhestos dust expos.re
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of 5 zppct was :!uzq:utod. '.'his value stood as the recogrized
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TLV in the Unized States for the next 30 years.

The Public Sealth Sezrvics investigators vere assigned <he
difficuly task of prescribing © limit shat wonld be safe ard
duom.:ably vtana.blo v.:b ‘available process cons.ols.- They
cited a 1938 ?enﬂsy.vania. tcudy Lha: show!d thae -ncxdlncc z¢

. ubtctcs-x inc:nu- vi:h thc}conc‘ozztuon of ni-:on- dusz angd
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-!ocauu £Y4 th‘ Lnornnco ot th ylem, ¢
seams to-be desirable to use such data as

are at hand o’ define’ tentative safe: working
conditions tha® may ‘serve as. standards for tha
gquidance of factory- managers’ ‘and “engineers uneil
a0Le conplnt- ﬂu: are awulblo...,_
Becauss clut-cut cases o£ ubumu were found
only tn Just.concsntrations exceeding ¥ million
particles per cubic foct, and because ehq wezse

not found at-lower duat conconf.ntioal‘. aillion
particles per. cubic' foot m=ay t: 'resgarded tentativelv
as the threshold value for ub«m du: u:pc-u.n
uatil better dan are avluabx - .

In ozder to find out the Lovnu i el ubneos

dust concentrations have been reducedifa praktice,

an enginesring study was made ian an asBastos tex:ile
factory in which dust ocontrol equipment has been i
recently iastalled. This shows that means are already
.available for reducing the dust exposurs of a majoricy’
of asbestos textils workers %0 less than S million -
;u:ucln po: ‘euble !aot. -

. ‘mo J.nvutiga:o:t wers optimistic that nc new cases of asbes=osis

v vn:n kopt bol.ov ?Wﬂ—m& !ollo\nd by dncrtbinq S mppct as
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4 eﬂ.uehd. for nqn.utnq.
" a dust’ rnhot t.hm ubor eouu; (c) m June 9, 1934, minuzes
'nnoc: that the stuo of New J.ruy had spoeiuuuy u:«t-d “we
ﬂ.v because of xu insistsnce on counttng dut rather :hm tunn.




in the early 1950's attempted to achieve dust lcvolr'ia"thlu?'
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varioua operations below the TLV and set operating lnnduu bolov '
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In sus, the TLV was never incended o bo s 'fino li.no (pclcv.."
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which dilouc never appearsd and wes not considered to bc such

by indus t:y.




