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1 must—apologize to—yourightat—theoutset—of this—$eik. Belng-a
foreigner I have-been -involved -in something eatited-FLEX - the

Federal of Licensing Examinations Board or something-and I Just

finished—the——ecxams—Tast—week. This is-the second—+time—I—have—taken
it which—indicates—to you—how—mich-I -knrowebout-basie-—seionces—eand
bieoehomistry and all the things that heve-eppeared—on—this-scene since
I-graduated. The time I have had to prepare this talk has not been
very grl"eat and I apologize to you because wwat I am going to <e
.hﬂ(:age a paper that was published this year in the British Journal
of Industrial Medicine of which I was a co-author. 1 was only a
employed
co-author by virtue of the fact that I was ablo—beedwe in a factory

in the United Kingdom which has preserved its personnel records

sl turn of the
ssom the/last century emmesds and which has good medical records going
late “Trese

back to the/19%0'seecarly 1950's, améd=eiedwd had previously been studied

by my predecessor, John Knox in association with Richard Doll who
Now x(‘:}lus onl
isAtheAProfessor of Medicine at Oxford University whom I am sure )mua
~ Siv
know of as a leading epidemiologist dm—hire—fieodd. It wasARichard

Doll who,in 1955(based upon studies of the population I am about
to describe to you),m proved that there was

indeed an association between lung cancer and exposure to asbestos.
would be

Redars—mm=gtapt , I think 1t IGmisieseys worthwhile to gothisemgir
dXcxive

$ho—otd—poo—botrrrrmerirriesnr—yt—te iy o-owasy what asbestos
give He matera

and
is well-rot—onaetbip—prut—iwsrt—piving you some idea of whee we are
talking about. Undike—bheo—Chairman—of—furrer—d—Newetiy—bhe

the—worid-inediiimg—mrires—trtareie;: »
; ob’( backawund datn v T Wen De be Fes &a" that o
MWMW ; ies A ¢he Son of

ADO3C3
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ot an \'-\\einaf.b-' 2" cubegiae Compas; 2
Chairman who went out to Rhodesia to see for himself where the

asbestos came from and after breakfast said lgt's go and look at
the plantation! Hwe—contd—iust—have—thre—first—oiide—eant—the—dights
Lt nem—i—eouii—tiinstrate—to—you—just—briefiy—timt MAsbestos is a

fibrous mineral silicate and btwet there are a number of varf&ies

SLoE \.
that are of commercial importance. I am not going to go into s#& the

argument; apdahbo-debadds about the differences in biological effects
which exist between the various forms of asbestos. Chrysotile

asbestos whlch comes from Canada, Southern Rhodesia, the Soviet Union,
Swaznlasd  ard e
Cyprus, Sewth—hfaiea, United States,/the type of fiber which comp&ses

about 95% of the world's usage of this material. It is a hydrated le:u:

magnesium silicate. Crocidolite/which is a blue pesbey fiber/eéao&
i

femem South Africa at the present time f#em the Northwest Cape Province

and fse®m. the Northeast smd Transvaal. I/t;iused to be mined in

Australia but that méwedwg no longer takes place and there was a
He incrdence

disastrous experience there with regard to aeeemmes of mesothelioma

tea
among the miners. Amosite is not an—aeeep%abie mineralogical termf
W on abbe. ation A
because it merely ebexnds for Asbestos %hnes of South Africa
-L" A [/ (—\h&l P\n_(
amé=thed 15 unique in that it only comes frongne part of the world i.c.

4

aRd—bltahadialine the Northeast Transvaal. The amosite and crocidolite
Cock
from the Northeast Transvaal oftened occurmed in the samgAseam e

aoek and therefore it isni‘Le%wiys possible #o—wes= that amosite &6 may be

Grd wice velsa,

=t contaminated with seme crocidolite; Fhatie—possible. There are

depositsof amosite in India but I do think they have been commercially

E‘GG-QM;:(L

exploited yet, e A
belon o cumminglonte - gruneqie
. the i 9?7 series and just to

digress for a moment the importance of the CG series(gr the fact
that amosite is part of that series)became apparent wher;@eserve

ining éompanié’ foun itself enbettied with EPA, the State of
el ’
Cwoatile
RN

UCC 010194

Union Carbide trial exhibit UC-4216: Draft Talk to Medical Directors, United Technologies, Hartford, on Asbestos an... Published by AsbestosClaims.Law
ACL Doc 18809 - Page 2 of 21 asbestosclaims.law/library/18809/2


https://asbestosclaims.law/library/18809/2

[
Minnesota a.nd various otherSpeop-le regarding the dumplng of talllngs/\\

acon. tC “—\
from its%mmes in Silver Bayé nto Lake Supean //./

M%MMW&M@W
“T\ve ‘:\.be| in fPre *Q»\I’E

Mtmtng. I am sure you are familiar with that story. Thatmwac—CL
o-d e talce appo dicety iy
Wiaind is similar to commercially used amosite. Apsps—fpom—tire—fact

Anthophyllite . isn't very widely used in industry. It's one of
AL

ko
the oldest -&s-e-d asbestos fibers particularlyAFlnland where for

thousands of years it's been incorporated in the building of S

bathse mem Howeuer ,
H4srt—terribty—4dmperbant. Biologically 1t is very my-interesting

N
{ ecause no cases of mesothelioma have as ye een describe
Chet b 'y helioma h t been 4 bed with—tha
\\u'}"‘
association e anthophyllite eXposure, and—ve—e&n—We
o Ebte wiich §
SLOE 2 Mmp—t—tbe—bﬁ%eﬁ—emgemolite Wiadeerly isAoften found in

commercial talc or industrial tale. Fag b bo—pive—yaon—some—idoa—of
‘ 1eaddy

the—fact —ihat-chrysotile-opecidolitelis—pive—amosive—ts--sort -of. an
in-betucen—eetsy. Those.ars baoth.iron-gontbeiningL£ibemsbhis is
: 3 . o piatd it e 1

SUE 3 wé—mﬂrp—m—eemdab WMHM

{uNE whigir srosws
™08 wéde., This is a composite slide swébirbs—io what we did with asbestos
(‘\'J “Te 'S crushed and 5(aJ ed

in Rochdale in England. %yebéte—e rock, sb—-was—oponed at the mine oc d he

~ 14 S
,w(oper 22 to some extent, it was further opened at the factory in the process
' Prled s foomed iato

P called fiberizing, amd carding it

o v A spun into a yarn, and-—‘ehe-‘e—*s—tbe—p;me-ee—&&é—th%‘ﬁxe Varn wokktduiso— s

woven or sold to customers. Cloth weuld- be used for varipus purposes “Mch
0S5 wiapp '\5 avound iasulatidon sert !, lnm\(‘ahi\j v thoaesr Richon watecials, st curlanm 2l 4

Anothoer-thinis I think you should apprec1ate H—you—witi—reed—in—{the
paper if you have it or wish-—to-teadmit—e the fact that in the

United Kingdom, @egulations were made in 1931 which took affect

AQ023CH

a sliver and then

UcC 010195
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in 1933, wie—amd rior to the making of those regulations/which were
called the Asbestos Industry Regulations/&nd—wh&eh—%herefore-eﬁly

app}y—%e—%he—&9be9%es—in&us%ry~and—thah_alsania-imnnriant_from the
po&nb—e@—¥éeu_ai_xhat_hapnﬁns.subseqnen:ly—hewev?;fthqse_negu;a%iens

revi u’_chnel
meculbed-afieon a study whiek was conducted by Mgrywhedhker and Price
amd 1+ becamme
in 1929 and published in 1930 wiweh is ewe—ef—bthe—most—Femous—study
the history of the

in.thig field-—emd—be a milestone in/mmxkxim British asbestos industry.
What they found was that in people who had been employed for 20 or

more years,% - 81% had gu‘"‘of‘a‘j fibrosis. We are talking about

asbestosis).

20th Century disease. The first case of asbestosis was not described

Mantague Muttos |

The

until the beginning of the Century in London by

first evidence that exposure to asbestos was golng to cause a
problem to the health of w~tee workers was the finding of asbestosis
and the regulations that were made in 1931 and that took affect in
1933 were designed to reduce the incidence of pulmonary fibrosis.
Lung cancer was nogjzssociated with asbestos exposure apart from
speculative case histories that first began appearing in 1935. No
epidemiological study was done to confirm this suspected AXXER
association until the work of Richard Doll in 1955 Although the
Merweltcd )
same Meapywhedker in 1947 had shown that 13% of asbestosis cases
diagnosed in the United Kingdom were dying of lung cancer or had

died of lung cancer. That leads to another speculation.gada—which
N the d?ve’)fny <7 of

M&Mﬂ%ls wieere asbestosis j« a
can
prerequisite for the development of lung cancer or #met lung cancer occu(

in an asbestos workerx without asbestosis,ie—aeﬁe;%ho&eae—an
inde

especially in view of the known _multiplicative effect which
cigarettsﬁ xx smoking has on lung cancer in asbestos “°£§5{?9(}6

UCC 010196
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5
&a&wwxT-LﬁﬂﬁnrtnEtﬁﬂmth'tvjxﬁntﬂmanhat“ﬂﬂbﬂ1tuatku;uas
In 1829 ~
13930 with regard to-ashesiosis. fwkx Pulmonary fibrosis wee of-. .

wodked,

crippling—andkidling—people—and 81% of those, with more than 20
years exposurs, we99~cu££azing-ﬁnom—%hée—eenﬂiefﬂn. By comparison

Y ya taza

in 1975 onlyo0.770r0.8% of the group wese compared with 26. 2% were

touf .
found to have asbestosis and the 20 year and over, #ye incidence wese

down to 5%.wl-rreh obviously is still am unacceptable but whadt-yon
the N LYY Por- 4’ oo

have—to—pemember—ts—thet some of those cases, were in fact exposed
e 143 On iz e as
befor%(regulations. They were still uoa&ing anqkthis WEX X is a

table of prevalence not incidence andemdthiaghahdds they were there

weie ncluded .
andﬁeounted. It does indicate quite dramatically that those regulations

biamimisbe-bey had reduced the incidence of asbestosis. iememge—ie—tire

whoe mortal. Ty Crpei e

/Vpaper—kaeu—ue—wil&-eoe—bhu"Iiis co-hort ®he& we are describing dm—the

aaper has been the subject of # 3 previous reports and the last of
these meparts was published in 1968.bhe—eﬁe—p;éos—te—%hés-ané—Eﬁey

from
dealt particulary with mortality =m® lung cancer and respiratory

disease in workers exposed to the high dust 1é§jﬁs which preceded the

1931 asbestos industry regulations. They aﬁgem ted to examine the

\ aspests,
dependence of 1ung oanoer incidence on Ehé'age and duration of exposure.
pape
TE-;:tzst:sne:Ih 1968 the cohort was divided into 6 groups, widiAHe(g

befoce 1933 bul
é}oup 1 had more than 10 years of exposure Ll groups 1, 2, 3 and 4 hod
ol expasuve 4

all had more than 20 yearsAb&e—gwap—&-hz&—gmter-ﬂmr—l&-ye&;s

exposure-befaore 1233. Group 2 had between 5 and 10 yE?rs exposure
before 1933 when the regulations took affect. Group ﬁ'had less than
5 years exposure and Group 4 had had no exposure before 1933. Group
5 was all males and had had more than 10 years exposure but less
than 20 with no exposure prior to 1933 and group 6 was all females and
they mxx had all been exposed after 1933 for more than 10 years.
1S coases W&é:exu\'u-‘“‘w

Hhea:xﬁs:&ook—e% ngcer of the lung and pleura

wese Cafrcled W

ohsa2xod—uaﬂ—&5~ané—%he—e*§ee%ed-l 6 so there is about /11 times
ucce 010197 A0/
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6
he

excess incidence of lung cancer in #amt group which hkes had the

longest exposure prior to the improvements which came with regulations.

Wren—your-get—so—this—
witk out Son O,
In ‘t"“ group heme no exposure before 1933 with than 20.years, the
A

difference is not statistically signific e./ That was very

<t Sfywa doservanca A

interesting but the authors were wise and=—bhey pointe® out that no
fxxxwex firm conclusions could be drawn because little carcinogenic
effect wa would be expected for 20 years after first exposure and

some of the follow-up had not been for long enough. ¥f—we—just-go
through. tua more slides dealing with that cohartor with these figures.

ln
hore—weng—have the men and women all exposed k@ since 1933 awd—yeu

eea—eee—%héﬁ(cancer of the lung and pleura wax there was no statistically
(eliseer 6hoevac! oud enpecled
significance difference and #n the women there was.this differcnce—

and—&hai-uas—eﬁ}y 2 cases ;gﬁ it was not possible to state what the
becauns o| bmadl tuusmhief,
meaning of that was, What we are dealing with here is men and

women employed 10 years or longer since 1933. This Is—the—gars@-group
b3 Qhan—zﬁ—years—ef-30-%e—i9'TEHT1f1URTTRNT1““”*“T“&i§§ePGHCe
T UT ST Ve —to—thre—expected-Tat Y Wi Sneidenrce~ovf—tmeg-cancer.

of_mo¥e
In men emplo¥ed 20 years those who worked before 1933 as—we—have
Here  weee Uy ) canncor! Obsed ve:! er‘@u,l
s-a-i-d—be-ﬁﬂi‘-e 11 to 089‘*('1‘1 to 1) and all neoplasms 15 to 3 aRd siiree
\ PAM“E"C Qf; ted
2«‘(2\530‘*[“( 1933 3°"‘:co 2. 9 and -6 ﬁerefore ‘it appeard from this 1nformation/
that people who had worked since 1933 were msw no longer at risk muf
because
if you accepted this that/\the dust levels tiwet had been brought

down: had been achii\%:i_lsappeame of the lm?@ Further-

more this was against a diminishing background of incidence of

asbestosis smd as yew=ses in 1975 the prevalence of asbestosis
CL)N'J(@ wif Qéﬁ w1429,

was only g0.8% in the factory population studied The report published

in 1977 is concermfwith the powhmhddmpopulasdon the post-1932
population mainly which)a-o-l—e-a-i-é although exposediaust levels wimkarh

/
A203C8
UCC 010198
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weme higher than the present dumEskk permitted levels, tire

pepabetien was employed during the time of improving dust controls

and plant modernization. The study is based on 1,106 men and women
howe

en&y(éBh wome& and the cohorts kae been roughly sub-divided in the

same way except that you will see there are only 5 groups instead

Ie—d—

of 6e
iy lreppewed . Idenli—want—to—go~tnto—ii Lol carefutiy.
Apain we got years in asbestos areas 20 or more, 10 gr-more before

d than 20 or more less than 10 we haye/fgg;;/out the less than

that and then we have gone on so that will be from

4@%2557 to 10 instead of just
/

33 and that's the group we are particularly

o 10 and then we go on to 20 or more

with no exposure afte;
InxER 1ntereE} in 10 to 19 d then females with 10 or more. Well
there B; some fam¥® females who-have done 20 years. We get
}1166 with a total of 16,000 person‘ingsxof observations.
Re-examination of our personnel records since the lak last report

in 1968 showed that a further 23 workers were eligivle for inclusion

hoo
in cohorts 1 and 2 and in addition 205 workers who have completed

10 years employment since June X6 19‘ were added to cohorts, 3, L

and 5. So the study comprisea 822 (men And 284 women and the followup
was until the 31lst of December 1974 using the factory g@xm personnel
records and the National Health Service Central register. Only 2%

of workers could not be traced and 13 znd_shas$e{;.2%)weee

recordliin the National Health Service Central registery as having
imigrated or were not currently registered with é:; GP. As you know

F NP, WY a1t

everyone in the UK 1is registered with a GE,jyou.don f-haus—be—pey—>

Bosb—peopbeare . Prom—this—yeuesssee—that a very small percentage
are—Tt . -
to—aifeord—privetotraatuent. The remaining 1,071<;6.8%>have been
AD0303
UCcC 010199
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followed-up to the end of 197%. The number of deaths in each group

/

whick have been attributed to lung cance:&?nd lung cancer includes

deaths due to mesotheliomalamd khzxz The-—pRunbesr—ol-deaths—in—each
I/

group—abtaributed—bo—dulg~aamweer Other cancers, respiratory disease

and other causes are shown in the next slide and although it looks
tre
complicated it isn't really. If you simply logk~”at tiyert column
.'Eb( hesscd
whieh-is the zax cause of deathlwhieh—égﬂl g cancer and mesothelioma
other cancers)respiratory diseases and.©Other cause§)and if you Willd,
Shod T
just look at the oneswhich s statxstlcally [ 960080841550 9.4 signlflcant

shzpe you will see that eg.sn in Group 1(which we-—lswew—pefere prou

1S:0'8
we- had the C—ewier— observed to expected ratl)mx in gremg

— the respiratory diseaseé again there is a 3.6 observed to expected
ratio and all causéé the ratio is about 2 to 1 so there is an excess
mortality in/this population which is largely attributable to
lung caqgefvbut some of which is attributable to other respiratory
diseggéé which might reflect a xmix residue of asbestosis in ke this
pdgalation. The expécted numbers fer-bhose—et ,uu‘yha—are—énberesba}
were calculated from National death rates by 5 yeAT periods and 5

nun Pl
year age groups. To insure that the expected are not

underestimated, imigrants and those lost to follow up were assumed to
be alive on December 1, 197k4. IDeaths before the 1lst of January 1931

or after the ymax age of 85 are ignored and expected members are
calculated accordingly. In Rochdale itself lung cancer mortality

was lower than the national average amnnéi:ggt;e% which is interesting,
tn—tha{-tgis is the Xaxx largest asbestos textile factory in the world.
Rochdale hg!ha population of about 80,000 pecple améedl had a lower
than average lung cancer mo;tality. It doesn't prove anything but yeu
HWW asbestos is an environmental pollutant

which is going to cause an excess incidence of lung cancer in the

general population t)this doesn't seem to make sense. The AEJC)Q '
UCC 010200
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9
fov o b
standardized mortality ratio x¥x in Rochdale is 87, and edmidar for

: J
women 1—6&%6959 to 1963 Registg-'rn €eneral l97l.>.Workers
e
first exposed before 1933 Ulee-s—fdw—en cohorts 1 and 2, suffered

Y4 Aevc€

froéuéxcesgﬁof lung cancer and respiratory diseang Raxxk

+ . 1Q

Q/Phrticularly those with 10 or more years exposure prior t?A33.
ﬂCT"

ond Ehere is also some excess mortality‘lung cancer and mesothelioma

£
66 observed and 19. xpected)b-he p M0.0]) and respiratory

disease(35 observed\25 xpecteq;P eqﬁzﬁs O.Qﬁ in those who entered
after the 1lst of January 1933 %hu%ds(}ohorts 3,a® 4 and 5 combine@l
. This excess is very much less than in
the first two cohorts. Mmmffn those

who were first exposed

people-
after 1933)the longer follow up indicates that there is still an

excess mortality from lung cancer, mesothelioma and respiratory diseases.
In the 1968 study there was a slight excess of circulatory disease

in cohorts 3 and that hasn't increased(é? observed 20.6 were expecte@)
In cohorté 4 and 5 tﬁere was a matching deficit(%O observed,f 60.10
expecte%. The 1A22ﬁigfe that this was probably a chance observation
seemed éonfirmed. There were 16 deaths attributable to gastro-
intestinal cancer comapred with 15.7 expected. This cohort}ever since
it has been formed and hbduuhﬁggg followeq,has not yielded an excess
incidence of g deathsfrom gastro-intestinal carcinoma. It is also
interesting that in a paper published in the same issue of the

British Journal of Industrial Medicin%)Elmes in Belfaspjfollowing up

his insulation workers finds the incidence of gastro-intestinal

carcinoma is declining as the mapmi time goes by and bimwemise thinks

that this might be due to improvements in earlier years, mew=tiret

. However

this excess incidence of gastro-intestinal carcinomal in /asbestos

workers appears to be something that is related to thﬁiﬁ?ﬁé ?eﬁvily
UCC 010201
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9 10

potked
exposed EE ETOUDSe sww Although this group of textile workers
N

in the earlier years was probably as heavily exposed as any, it has
ml
progressively been getting less and less exposure and bthis excess
AR —
of gastro-intestinal carcinoma has ¥ never been found im—Peochixie
we '
as:I.think ikx wew will owdw find that gastro-intestinal carcinoma
oYy
is associated with ib—r-gomo-way=wishh Very severe exposures.
A incdevies
That is just my personal opinion. No excess,for any—of—theso—that-is
statistical
gastro-intestinal carcinoma approached/significante in any cohorts
ol
and no peritonews mesothelioma was reported. To distinguish exposure
jmmediately after 1933 from that under present conditions cohorts

3, 4 and 5 were divided into those first entering or first & being

exposed from 1933 to 1950 and those starting later. The reason

(R Y
we took 1950 was because i we egardgz 4t as the start of the
modern period in that factory. ]} was the year in which
MP‘)“ e el

twe routine dust sampling was initiated. Although Mereywirethrer had,
way back in the 1930‘s/had tried to give some indication as to what
dust level
he considered to be an unacceptable dasey)the instrumentation and
the techniques were not available to assess dustiness e N
and—to—asseas accurately. It was only in 1951 when the thermal
precipitator
percféf%e%o? came into use in that factorX)aad—i;h—then_snbsaquon%&y
was followed by the long—running thermolpg;cipitator and thenbin
196%)by the membrane filter methoq)that it was possible to attempt
to measure wiamt the exposure apge—of these people and to control the
usma measurable
environment aeeerdiwe—be/dust levels rather than aeeemdéiwses
] visible .
best achievabliﬁyesults,véoébéy. Observed and expexted deaths for
those first exppsed between 1933 and 1950 are shown in Tableﬂf%mt

D
I~think-bafare ye pget there, no we got thers, Mesrend—woemen—firat

3 3 4
SIPLSLL el iyerd:

AQ0312
Widde—r— TS TrTTTT. Here we find that the 1968 authors ré

UCC 010202
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11
wise to add a word of caution about the length of follow up. It had

only been 20 years and 20 years may not be long enough because here

boare s 2nd
we kad emerging mes something they didn't find/that is a slight

excess i—é%e—by—ne—a0ans—the—i#;—eégai4éeea%—exeese—e%—&&—%o—%*that
we have had previeuety—i-butl there—is—etili—a—stight—enecese of

lung cancer in those persons exposed between 1933 and 1950. What
Prote Eatevpned after
about 19517 Wedd—we—trave—tTagTtn. We & have a ratio of 1.9,e *

P
ewpeches lunz coried deams €

6 cases &eobservedto 3.2 8 expected. The numbers
ove
mieht at this stage be small and thgrefore this has to be followed
up.pnd.\k have to increase the n&mbers and iz IFAEEN ER-wWo—lrorve—ibe
w¥ i Booges ’

lengthen the follow-up) Pe—ever peoﬁle who_first entered since

Fv":-u':-.*)

1951 Ve wirieir—gives—yeou [ OU year%Nstill show this slight

excess. Again the statistical significance is not as great as

Nen aumdag
for the eother—iaif of the cohorts net—sEmEE—-eleetiy-dho-hili—obirer
2/3-approximetely—ei—the—sh—eokeris, but here we have evidence that

the lung cancer has not been totally eliminated in this population.
There have been very few deaths among those first exposed in 1951

£ or subsequently and if we look at table 4, one of the things that
is going to crop x= up about those 6 cases after 1951 is whether they
t Wk don't have

smoked or not.
el Be
the information available in tieesr medical records but we do m for
i . Sunce
Covesmpiggedbodcwiieer 3 certain period of time wwenm. smoking histories

were added. In fact, the lack of informatidn on cigarette smoking

-

in the earlier studies was a serious omlssign, but there were no vmkmg
Ardla 'c {eodes

reecrds kept in the medical records ob—E—oigaiebbo—omeledmg until

I woit—blol =i 1966. Iuthen_siaried modi-eudiioitm bl i oddiie

Io 1976 if you

duarided

beeiee the population into age groups smokers, ex-smokers and non-
smokers i : 90313
that- Line . ‘*here were 22% who were

nmk non-smokers, 13% who had given up smoking and khEx x there were
UCC 010203
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65% who still smoked. QS;‘{L¢se‘yere comparable to the national
theve o

figures, in—ea-way. This population wa%Ano different &hx %% in its
smoking habits from the general population. -irat—doyou do—=bout

) om
smoking?—I—dontt—kmow. Table %&shOWS deaths ef- lung cancer[including

AT Qwre g

M mesotheliom% in the men and @en first exposed 1933 to
1950 and men and women first exposed 1951 or later. They are

da‘é a',{ ayu €
distributed according to the—dey—by—day firs hand time since first

exposure. I#—you~ls0k—as—%hat—l0_ta—4h—¥aazs-siace_£izo%—expvsnre

_— Ao
}5—%c—iQT—eeﬁretrs~&n—menozln the the 20 years or more Rx; the ot oy«
ratiom is 2 to 1. M-those—twe—groups—it—probebly—ies-mot—eignificant.
In Men and women first exposed 1951 er—3leter-20 years—or more—if—you
tekeaxxifxyguxxaxe that group 15 46-10-booause—ono—of—thon—was—Just
about 19 ¥ears which is close enough-to.do-meites—ie—51TSTEAT OT

there ot the
Sshld—neou—gel 5 observed)l.Bexpected (2.7 ap-you® ratio of observed

to expected) The 6 employess who were first exposed after 1950
who died of lung cancer were all men and they were all smokers.
5 worked in areas where dust levels were high in 1951 and one of

them may have been exposed to asbestos dust from 1925 to 1930 in a
previous occupation. He was a welder in a shipyard. No case gfw’—\}
mesothelioma has occurred in the population first exposed afté(~_f§/,
but that may not be long enough for follow up) ;lthough in view of
the long lateﬁ'period net would yet be expected. HAr-epproxinaiody
Pf multiplicative effect of asbestos exposure and cigarette smoking =z
incidence
on lung cancer/has been suggested. As you know, Selikoff has
suggested that an asbestos worker who smokes has a 92 times greater

chance of dying from lung cancer than a non-smokémg non-asbestos workere

oi—to-pat-ditgnotlor JgE.~teed an asbestos worker whosswewes has &

(73 ﬂ0ﬂ€*PncJ P S
an 8 times greater chance of dying from lung cancer than ai-ihdiditis ‘

) oie e S o T e But without detailed smoking histories
which have been collected for the future, we can't quantify what the "
effect of smoking were in this particular study. Asbestosis wéﬁJ()

UCC 010204
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- ok , N
found by the Pneumoconiosis Medic%a Board at—edeminetiems—edi—i three
of the six cases. They all came to post—morte)(m. A1l asbestos
- —'ohvr;":-’:-
workers in Rochdale x who disﬂ’have their x deaths reported either

the hOSpital repoRb—tathe

e T ian Qiths,
conemeesr Or by the xixkmr rogister of marriges and deaths. This

by their doctors,

has been done 31nce 1930. The post morteﬂm rate when I once looked

into it was meeely 70% iRl gy which\ls pretty higheg and

f\
I used to go tgﬂevery post morte that too

There is a lot of interesting work which will<ome out of the

post mortggm work which was done in Rochdale. The numbers =R are
too small for the maggiﬁude of excess of lung cancer in those
first employed after’1950 to be estimated with any precision.
The implementation of the asbestos industry regulations started a

drive to improve dust levels and as I explained to you the przkizxx
of
process weee fiberizing uhygﬁﬁi the fiber came from the mines.
inyolied
WEE was openeq’mixed and there—wewe certain operations such as
l‘ }
)opening)bage-slitting mechanical bagging. Ther—dher—went
foliowed s
Me carding gE= process,\and Ir you are familiar with

mixing

the textile industry the carding is simply a matter of teasing out
the fiben&layering them all in one directdéon améd—yeowr—do—tit> by
passing them through two rollers mov1ng in opposite directions with

ghei
ohapped needleff projecting from them—moyou tease_them out, and—¥eu

is fotmed which sublvided a»J .:K\an (of harted
gt fine web and than_yau.tahe endrziere

Zaﬁn IS wover wds coff .
are different grades of yarq’ (?)

Pal

X is—a—wtrdIE 15 LheE and—if—yon-—-ever-get
confused with. the-weawimp——toom—es—to-wirat—tire-wireft—amrdt—the-—-wherp
are-the—whefli gossidomwretft—to—ririte—and—tire—wirarypoers—whep-and
" L[]
g | ieasiet ey ’ s
P&aﬁ%ié% is obviously used for packings. You—do—thimpayith
car W v;gwfqaw —g: 1S use w
Slpge 1 ! gxxak grease or graphite and this ge® zkuzji
vo'1es B ey 0310
i N34 Xou_can—seo_baaa_¥aacs.52,xﬁﬁx_ﬁﬂ,_£d_iﬁﬂ};ﬁb
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[—think —these—eare—average -levels-and in those are particles per cc¢ and

Aﬁ%ef—éi—you—got~%he—membr&ne—Sé&%er—%eehﬁ}que—aadnyeamare"ge%ting down to
Te

fibep mpar cc. That operation, I'll show you in a moment, is totally closed.

apihw: dust,, en o ¥
Caf course that is the way to deal with Ik-anrybhimeg Lf yoe‘close it youﬁgot
O
no dust. A . Snm

This factory population was used and studied by the British Occupational

Hygiene k Society in 1966 mx and on the morbidity st which was done at

h 120"
the reseng&standard

that time
he d'&,\“ﬂ.‘:
for asbestos xkam fiber was developed,&nd-FBAhaerer of the people who

it
developed it;became widely accepted throughout the world and/is how the

us ,
current standard or threshold limit valueg)in asbestos of £ 2 fiber/cc.
A S,

Ir

Originally it was a cumulative standard of 160 fiber/'pnx years/cc,s®
a man worked for 50 year in 2 fiber/cc he stood a 1% risk of ¥ getting

asbestosis. The standard was not designed for lung cancer. Although there

l‘S ac Y e iscidewmce oF Wofe s
WS some indication)tnat I have shown you, if you—reduee asbestosis yeu
e A

alse—maduee the incidence of lung canc&f%’lmay have to reduce the
exposure levels further sfill below 2 fiber/cc if we are goling to eliminate
the lung cancer. However no population in the world has been followed for
long enough which has been purely =xpazsxz exposed to 2 fiber/cc or less.

No population has been followedﬁ?%agngthat 2 fiber/cc is or is not a

no effect level for lung cancer.and—ee—you—knaw_fhere is a lot of
controversy about whetpsz’zgere is ﬁr isn't either.a safe or no effect
level for any carcinogen. As'you can see, in certain operations dust
levels came down dramaticalf{iby 1974 in the whole weaving operation

«~¢Q;re were less than 1. Twese—rovebdeen less—than.l Lt W R T ST

, s\
/Iq that weaving there has never been a case of lung cancer associated with

apyha;x osupe thaéI;l know -of and asbestosis doesn't occur in that weaving shed.

-Fﬁe old timers)people who were involved in reporting the

data to the British Occupational Hygiene Society in 1966(;nd some of them

r”

WS "
had been at the factory for a long tim%> {hd:% their gut feeling fﬁgx\o 3 5
RO

that 2 fibers/cc was a reasonablgf-level because of the health experience
UCC 010206
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/bopu tion in the world has f6110wed-up
’ erarl wyh sles whkd
for long enough at a 2 fiber/cc or—XEx less level to =y, based upon

of that weaving shed. ©No single

/‘\
human exp/rlence wheshar this 1sﬁn adequgte level or not. Hhed¥ts—doeck

kuw{ levels
J%Eblelwhreb-&& the mean dusbt btablie a the number of men exposed
ovee The poricd of edier @lion. dud vl

to themA Fromﬂ36 to ?’ obwiousty—F—toltd—you we didnlt have dust counts.
a6 vas wo¥ foudenil, doof

Wmmgust counts until 51. that—is
EHRe—put—tt—ts Based on calculations made by the

committee of the British Occupational Hygiene Society(an&- the e%otus

atiticion _ .
statien involv wds Geoffrey Berry of the Medical Research Councills
mea 2
Pneumonociosis it in Penarth)amé they arrived at a memras of oa-&-c-ui-&‘a—ag—

Car e

fhed
EradpeR-paeeent levels whet would be a reasonable estimate of exposure
in those years when dust counts were not available. So-Jpou—een—ses—as—the

Aati-qs 1952 wa abs
4 't and T—
&s the beginning of a modernization of the factory wh—i—eh—ua-s completed in
L OTY %) Mman
aboutﬂ5‘+ awd Q lot work was done)a—-l-e-z-e-f jobs were changed e—-]_-cz-o-il Maiy

o el 4 e Wodkr ng dn
proces#iwere hagkerned and tha-t resulted in a bettex}\en\‘llronment 1969

new Regulatlons were made. Those ¥ new regulations were eedted kRE no

aled v g; ” gz
longerf the EBsbestos lndustry gulations but the stestos gulations

4

and they applied not only to the asbestos industry, but to anybody using

- 2 Suckv
asbestos where dmxk asbestos dust was alwieg off in -exeess concentrations
w
as s liable to be harmful to the health of the exposed person. As opposed

to the American method of doing it, the British #amm have not put a figure
<
in the asbestos sienRdari—h-biee regulationﬂ}here is no legally enforceable

figure. The way 1t has been done is-bshpublish'm as an addendum to the
wolic
standard, dM—xou—ddie guldelines for the benefit of those people uka—so—whom.
haue b) (ke U..lu.iau e The g.wd-clmej
wh-i-eh/\indicate what the current thinking of the

duov
factory inspectorate is at-the-present-time with regard to the levels
o be achieved, X
'Ilhe-t—meem—ﬁmj:f they want to oh-anie shose this

1eveli hmumﬂw(nd they have already changed them once since
amemd the publahud GuAd@lums - ADQ217

1969 )all they have to do is puii—that piese—oi—paper-oui.ob PEEPLea - ey

apd—pobTICIaoder. It doem doesn't require an act of Parliament or any
UCcC 010207
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co(me,’ (Ql‘,;;/:7‘04l/? l't(, K Goe
Sont—of consutbated mechanisms to do this, although =zx obviously $hey would
with all %W‘J JITE .l
consult be orek It” realy makes it very much simplier to operate the
M dowr waor to P\a\, he "aumbeis gowe " and
regulations when you hawen!ii-got a numher whi-eh—y

o countd—be- }:uu_\.bncullﬁr
LT .
1f you go..] helow or ,] above-which is the difference X¥hx between the
OSHA standard xhe and the British standard. Howevory—bhat-—ER—Jost—sirovs
n Toke 0 -

_xgu_ﬂae—cirarrger‘thz"r‘bvok—pi-aee-A»You will see that the-nmber—of—mer
Eoos—oh—ineroating—and~thes **;staa#amdaolanangnand-aemtb&e—;e—ob¥&eusly

MWG’M% «cf—«bheeohor t
naw.and there are obviously fewe;r;n 1972 who have been exposed fogklong

period of time than there were in 1960 beéause we are losing them. 4As—~you
ean_saa_xhax:Eh 1972 , 32% :2: exposed at less than 2 fiber/cc. 1In 19%& 1936
100% were exposed to grzxiekx greater than 5 fiber/cc and only 3% now remaing
Im ik 39%2 in 1972 whe—aae-exposed nhm axx mxpmxd to greater than 5
fiver/cc. What this 1s Wis that with time the number

of people wee2mg exposed to high concentrationsis declining. It is Fwss
interesting to present it that way. There—tbémi—hiiibor—el
always. in this typeweimblvdry . WorldUWap—book—piass—and Burlng the)&l:c/) ver

the regulations were relaxed. Factory inspector's didn't care too much

about what the levels were. The government wanted production) asbestos

[ wa?
was essential/‘it had to be Me.@vertimeﬁworked)m women were brought
in to work instead of men and long hours blackout restrictions made
it impossible to gperate ventilation sttt —g-ibimb—thiags . You—hove
fhis
I don't know what effect theat is golng

v fo env .
to m on the follow upA/It is difficult to interpret the relevance of
F:esa“d«y
the results which I havireported to you to medaxn condiztions. What
tesu it

we are looking at is a hetesekpeth of bad conditions in the past and

a continued exposure of the same population to changing conditions. What
we need is a long term follow up of people exposed e¥eritaddy—at—thie
;\.eae-i—hj:e less than 2 fiber/ce for 20 or 30 years.//Dust levels don't come

down in a day. It takes a long time to get down to less than 2 fiAbarﬁ/{:c

T et 4ldQ oph @lons s
end—blpat is jaet 2 p;-o-t—t_a.f—& the way in which the levels in the factory
UCC 010208
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wé €
have been coming down. Even people exposed after 1950 ere having substantially
higher levels of exposure than are at the present time permitted by law.

The thing to remember is that what we are interested in is diseases withasm
incideace ar £

exces s/\mortali ty. WWMWMMng

here and-that is whenYou—Siiki-Lidew-tho~shoel . You dkdnm don't begln to

see any dlfference in mortality experience ,-
t pexind of Lollowop foop'e fod

e Lonee afterﬁzo years but you may have to ge 30, 40 or 50 years

Qg,« occupahon’ cancet

witir—eceoupati-onat—eaneers before th-er#s excess mortallty becomes apparent.
4o
This is why it is important thei you. keep records of medical flndings/

;;: keep personnel records which are accurate with regard to &mkx date
of employment and types of employﬁlent and if possible the type of
materials wm to which people ‘f.’i‘;’ exposed, whieh—are—hesardous—or—whieh
may be cencidered-hazardous in the fuinpe—end—thee—yeu Maintain a strict

control of your environmental monitoring and dust sampling and thadt—wyou

beatmn
record these metlculﬂously varyimg in mind that some time they will have

to be related to the health experience of a group of people. It is only
if you are meticulous about all that' that in the future we will clear up
a lot of the arguments and lot of the mess which we are in at the present
time, simply because our mxmikza predecesors had no concept of this type

/
of approach @ to occupational medicine. Occupational medicine Im—bhre—peass

for man s was the transfer of general practice into the factory at wift
a captmlgtlon amd you could treat,viwews IWRret—tt-—i-s In my opinion

s
+e that'® part of it bha-t-& a fringe benefit, weebt—ie More important to me

40 erable we to
is to establish a system of keeping records abstract from these records

ond
o-e-i\-taa-n information/\analyze it statistically eerd obtain an idea as to_how
win
tles population compares with another population or the general population
can 4o al ™ will G«d out Yous_sndushy s A
f you scemilial you hdlké—a—idaa whether xR in any way =@
im pedia inpaicing pevang by e
—ie;-'edérrg or i-mpa-r-i-%g the health of dwe employed peilo‘en smd I promised
WDUI& a*’* Ruhj(’?u
that I show you that improvement had taken place -aa-d"}‘hat doesn't show u
A but hold €2 [
very well, Athat‘s a man and those are his legs and what he h&s 1s/\a pitchfork.
UCC 010209 A20313
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C‘oo(

‘Ehere is a hole in the gmewnd and he is standing on a big wooden drum.

‘Egis is asbestos and he 1s xmim using his pitchfork to blend it on a open
It's blowing

floor throwing it up in the air and letting it settle.omd khxawi®g X about
“takicg the have
all over the place. That was takod place in 2 factory that I wax Jjust

snzxnxyEr talked about until 1954 and in some American factories that I
fhen

visited in 1970 I saw that sédl taking placa and in some American

factories that I visited in 1976 something very similar k¥m was still

taking place. And therefore that is another caveal . Your have got

to be very careful when you read the world literature because working
when
conditions in different countries vary and whak some E® people axzx

gaxzxikirng xx describe the horror and the disease associated with

asbesto%,anﬁ_:be&a-S&nd&ago theyx conditions under which those people

worked have to be taken into account. I could show you lots of horror
hasx

slides. I have been around the world and ¢ seen conditions and IAgot
slides to demonstrate the differences between the U.S.)somewhere like
om <
South Africa, __- , Meabasa, India, Britain.aad;Ef depends upon
/\

Coiinm ndt
the degree of sophistication of g;gulation and of dust control as to
A

what is going to happen to those people but authors of papers describing
the effects seldom pay attention to that, and they wam will talk about
asbestos or asbestos textiles or asbestos cement and never show the
pictures of the factory or tell you what the conditions wx were like. amd
%hzz—uas—}QSH—xndg;é’éag OSHA or NIOSH to say that the Rochdale population
was always exposed to 2 fiber/cc and hence the 2 fiber/cc standard is no
good because they are still getting lung cancer is a lot :;f%éil there

Yhis
are ladies present;caThat's what happened to #me job=it was totally

encloted . and mixe; fwe €ibve o
enclosed. The drum is now in—thewe aad:rtxevolves and There is a
whorebv oy A Fbev o .
bag opeai,ng proc?dure' the bagcare fed on a conveyor belt and seep into
f“’ﬁ( PR A r hl‘('\
the drum,amd tips it into another bin down on the floor is ako
”~< Shoud be
all enclosed and there #& no dust. Thails tho—wep—id—ges—inliil. When

]

I walked into that factory in 1966 I was taken on a tour and B\e1 AQO 32C
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Mme and ashe’ T wenid J e
looked aEK%hc grdmpeaaid where do—you went to start.asmd I said F33+~start

at the beginning where the fiber comes in.anii‘illll:lhlﬁhé-ﬁe-nd-o.n-{

toke—nai—oamoda—and I took my camera and that's what I found. This of
&+

+
course is very good fiber,teet is the best fiber in the worldAit comes

from Rhodesia. Turner & Newall owned the mines in kRhodesia and since
nol
UDI they have not had any of that fiber. They havgﬁhad any of the profits

and they have been cut off from their mines because of -swe=Bwébiek sanctions.

—~—

BEEeet T wam wasn't allowed to visit Rhodesia while I worked for Turner
e c e
& Newall. However in ise-Réybeebesc' factories there is plenty of this stuff.

The United States hasn't bothered about sanctions. Anyway this was 1966

bucla
these were re%boi—up bags. Every now and then you could see holes

made
in them. Shippers used to love this stuff because it was kmaf beautiful

ba“&Sf'-
beteeed. They could put a few bags in a corner here and a few bags <aad
wifhof —

a=oolner in a hole there and they could trim their shipﬁhand I;at's the

- e .

way it seet used to arringin loose bags. The dockers had no respect

Fal W
for these bags:Egey had big hooks and the way they lifted thzz:;h—ée to
& ‘+\.’C‘_m’ h‘.‘ L
plunge a hook into the bagsswinging over their sholders xhz -ehwe¥ &t over
wsed o veouf” ba.
the side to someone else.u??—huvelg horrible messhand these #htwgs used
tohs €
to arrive at the factory amd the chaps in the warehouse twey did not have

——eee Hvewes o
quite as big hOOKiAFO the little holes are there and—E;ey_uaad_ia_aull
thesa-thifgtmlimpidmiiitar—yerr—fount—pas——starek—ldle—bhet—ami=tha t

I+ wes a
nepreserted—mbowy You can't imagine the size ofmfhis warehouse, huge warehous:
he A

full ® ofcibfiber stacked to the ceiling. It wee 18 months supply because
they knew & was coming and so they brought ak as much as they could
and as much as they could stuff into the warehouse. There were bags

bursting, there was fiber all over the place, f£mxk that's what you

found;I§ was an impossible situation and it was very very bad. That's the

Wway it 1S mode oF pof gw ylede o« zoh\ teng
wrap—you—timd today. The bags are now ] f e ! Gagd
N .
'TF«\* gold,
they are pressure@=packed at the mines. are all hard. seey—are like

bricks, they are palletized and very often they are covered with an

'S Gn eniw')loa; €iben ALO :;2 ‘\
additional plastic cover. Anffﬁat @emes from Cassiar up in Canada .
A
UCC 010211
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.\ﬁﬂ“ C\IC l}tv \/'.’/ (Y o
<sw#ie 2 mines; there is one in North British Columbia and one in Yeean
w kal T—e—
Territoty % Clinton #weep and-I%'s a nice part of the world to go to
thevelave a

in January.’/What we haveAis a story that is unfolding ,aad ﬁis isArather

_an old slide am it tells you about asbestosis beginning at the beginning
of the century. The incidence declingaé in textile workers from 1930
onwards. I haven't mentioned insulation workers at all but the lung

cancer incidence noted to be increasing in the late 50's early 60's aftec
iﬂSu(af\'v; weleers 0 o lavge evbud @ tr bLpItun
Asbestodis and lung cancer o¥e®aid increasimg this e in the U.Ke W
d@c‘m-i\s awm oy Yex- e WNokels, r "

Mesothelial tumors b-égg recognized in association with asbestos in the

we Asbabs use weveased matkedh
late 1950's=early 1960‘5.33&«9“@%%—08&4416—% during

oceels abed T
the War and m—aeeelerating afterwards so that asbestos became a um“t’wa{)'
bl
widely—used material. It was cheap, ®X easy to find and not expensive

hiTe (4 wa,

to mine and it was used in just about everything you could think of.
With regard to mesothelioma in case you think we haven't had any in that
factory, we have.,amd I don't want to get into a long argument about it
but that factory did also process crocidolite fiber and in my opinion
crocidolite fiber is the most hazardous type of fiber and the one mosﬂy
associated with mesothelioma, a®d bhile I was there I collected 3@ 27
cases of mesothelioma.andi hadn't seen any in an;z’;éy exposed after 1950.
The average lapsed interval was long. At the present time Prof. Doll 1S
imbiotiia a study of mesatreloma (ncidemce oF T8RL
Just bel}fore I ieft we completedgoing through our personnel record cards

19 ) . Yecorts of
back to #¥18 and collected something like memidy 30,000 people who had
ever been employed. The group in Oxford are now going/\to check through
those. They will probably take a random sample to start with and faee trace
them to see what they can find with regard to mesothelioma .whether we Have we
underestimated our experience?mqaux_ta—twm
oan—fird , se‘[hat is the next study which is going to emerge from this

particular g-pa&pd-:;z—eﬁvr& I have taken up a 1ot of your time. I think

it's over the hour and I must apologize. That is all I have to say.

AQ0322
Uuccol10212
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