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I must—apologize te—yeu_pight atthe ontset—of thistetk. Being-a 

foreigner—I_have-been -involved -in something caited-FLEX - the 

Federal of-Licensing Examinations Board or seomething—and 1 just 

finished—thecxams-tast-week. TPhis—is—the second +time—thave taken 

it whieh _indtecates—te -yet-hew-much-t -know ebeut—basie -seiences—and 

biechomistry and all the things that -heve-eppeared-on- this scene since 

l-gpadueted. The time I have had to prepare this talk has not been 

very great and I apologize to you because weet I am going to @e 
vead wn 

adecseelee a paper that was published this year in the British Journal 

of Industrial Medicine of which I was a co-author. I was only a 
employes 

co-author by virtue of the fact that I was able—tespe in a factory 

in the United Kingdom which has preserved its personnel records 

siucc turn of the 
geen the/last century emwesés and which has good medical records going 

late “Frese 
back to the/1940'seearly 1950's, amé—wieeweh had previously been studied 

by my redecessor, John Knox in association with Richard Doll who 
Nou) ce uS ons 

is the, Professor of Medicine at Oxford University whom I am sure you a 
~ Sir 

know of as a leading epidemiologist da-teefieid. It was Richard 

Doll who,in 1955{based upon studies of the population I am about 

to describe to yOu) p-mewentichemi DEE ive proved that there was 

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

Recers=usetest, I think it hempiweys worthwhile to go theewgir 
AScribe 

the—eb pret pe errr eC arr eee Letting yea were what asbestos 
give the material aud 

is wett-notoxnectig—bet—just—etving you some idea of whet we are 

talking about. Undike—the—Chetrmen—of—Porrer te Newett;—the 

breweries rrr aT eae: 

ov backawund clata wi T Wen be be Fes than that of 

ies A fhe 80% of 
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of an ynbesna biox 2) ashesiee low pas; 2 

Chairman pwho went out to Rhodesia to see for himself where the 

asbestos came from and after breakfast said "Let's go and look at 

the plantation! Pe—we—cotrtd —s-+—have—thre—firs+—sisde—end tire tights 

ofi_then—t-eoutd-tiinetrate—to-you-just—priefiy~timt Asbestos is a 

fibrous mineral silicate and twwt there are a number of varities 
SLOE |. 

that are of commercial importance. I am not going to go into wi the 

arguments aptwbe-debetts about the differences in piological effects 

which exist between the various forms of asbestos. Chrysotile 

asbestos which comes from Canada, Southern Rhodesia, the Soviet Union, 
Swazilaed ard te 

Cyprus, Seuth-Afstiee, United States ,/the type of fiber which compeses 

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

magnesium silicate. Crocidolite, which is a blue peseket fiber, comes 

iN 
feem South Africa at the present time fem the Northwest Cape Province 

and feem the Northeast mad Transvaal. It used to be mined in 

Australia but that mixeang no longer takes place and there was a 
the incidence 

disastrous experience there with regard to aeeommees of mesothelioma 
teas 

among the miners. Amosite is not an—eeeeptable mineralogical term¢ 
ars on abbienaton oy A 

because it merely e+ermds for Asbestos Mines of South Africa 

tT hn a {bes rs 

ané=thet is punique, in that it only comes from one part of the world \,¢. 

and—bh- edt the Northeast Transvaal. The amosite and crocidolite 

Todk 

from the Northeast Transvaal oftened occurneé in the same, seam br—the 

peek and therefore it iSite —derens possible #e~seem that amosite #6 may be 
Grd wce vesa, 

mt contaminated with seme “hae 1 cer Peat—is—possible. There are 

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

ste fina.ic exploited yet, 

belongs bee cummnatonite — gcunecite 
the A Cas series and just to 

digress for a moment the importance of the CG series (on the fact 

that amosite is part of that series|became apparent wnen Reserve 

Mining Companikar foungy itself enbetttet with EPA, the State of 

Cw patie! 
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wore 

Minnesota and various others peepie regarding the dumpene © of i, ballings pq. 

Alon, TE Te 

from its, mines in Silver Bay/into 
Lake Superion) ond/Brrfebttes U

Y 

whole-epeiect—thoze—ami-that battte ts stiitgoing—on-—with Reserve 
The foe, in fre tala 

Mrrtng. I am sure you are familiar with that story. Tatas —CG ~ 

ard he lace app Mew ty 
‘Wikadintada is | similar to commercially used amosite. sApar+—from—tire—fact 

Anthophy1lite . aisn't very widely used in industry. It's one of 
in 

kino 
the oldest sesed ‘asbestos fibers particutarly, Finland where for 

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

bathse Te pou tice tegen eo Chet Sore ot eee eon HOWwea? , 

-t—bent terrhseity—tmpestent. Biologically it is 3 Very very interesting 

in 

Cie because no cases of mesothelioma have as yet been described wth—tke 

Yworrtr 

association e& anthophyllite exposure, emri-we—een-ferget—abont—the 
a Gbte wrich S 

SUDE 2 ethor—tun excopt—the-bettem-one Lremolite wien is often found in 

commercial talc or industrial talc. J6+—bo—pive—yeou-seme—tdea—of 
Leable VY 

the-fact _thatchrysotile—smecidclites/is—pive-amosite-tssert of. an 

i ; . pophytii-t peh--i j 

Sure 3 Treteiele—niine—ap—tn—Gened a) ghewine—~wheb—hee—heppedred—bo—bho—sounery 
which srows 

it ,.9@ wkede. This is a composite slide amdwthte-ée what we did with asbestos 
fa, “he ss crushed and gradei 

in Rochdale in England. ret+e—e rock, é%-wee-opemed at the mine ov d he 

on ia iS 

aX Oper za to some extent, it wes further opened at the factory in the process P 
pried is farmed iato 

ninanbattiahintemipe> called fiberizing, awd carding it 

two x spun into a yarn, and_thette-the prosess—and—thom Fhe yarn Wewld—be- I'S 

woven or sold to. customers. Cloth would be used for various purposes wh 
OS Wwéabe 4 avound jnSulatira Sects orl, Jamdahes ta th ies.r Richon watesta's, satel cava ley 

hntbheteasteies I think you should appreciate +£—+you—-wi+ Peed nthe 

paper if you have it or wish—toceadeit—re the fact that in the 

United Kingdom, Kegulations were made in 1931 which took affect 

AQ0 ICS 

a sliver and then 
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in 1933, whemewd rior to the making of those regulations ,which were 

called the Asbestos Industry Regulations , and-whieh—therefore—omly 

appiy—te—the—esbestes—tminstry—and_that also is important from the 

point—of—+iewof what happens subsequently hewever—thase regulations 
bev: we fied 

mecuiiedeafies a study week was conducted by M#rywketker and Price 

and \t became 
in 1929 and published in 1930 wekeh is ene-ef-the-—mest—famers—study 

the history of the 

inthis fietd—emdeis a milestone in/gaxkain British asbestos industry. 

What they found was that in people who had been employed for 20 or 

more years, - 81% had pulmonacy fibrosis. We are talking about 

asbestosis )é 

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

Montague Muttoy . 

The 

until the beginning of the Century in London by 

first evidence that exposure to asbestos was going 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 not, associated with asbestos exposure apart from 

speculative case histories that first began appearing in 1935. No 

epidemiological study was done to confirm this suspected AXEED 

association until the work of Richard Doll in 1955 el though the 

Men ween cd ) 
sane Mepnyweetier 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. stim —whtch 

Vv the deverpar, 7 ef 

Ldonlt—iniend to ducellwosr—endabiret }s weere asbestosis iff a 

can 
prerequisite for the development of lung cancer or @met lung cancer occur 

in an asbestos workers without asbestosis yte-neventheotess—an 
inte 

especially in view of the known _multiplicative effect which 

cigarettes gm smoking has on lung cancer in asbestos WORKGPPS OG 
wh Ms 
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5 

However,—i—show that simpry to pointcut what the situation was 

In 192% © a 

tn3-9230 with regard touashestosis. YHix Pulmonary fibrosis wee Ore! 
worked, 

coippling—endkilling—people—end 81% of those,with more than 20 

years exposure were—cuttaring—from—thie—comertton - By comparison 

de ya 1070 

in 1975 onlyo.7/ or 9.8% of the, group weme compared with 26. 2h | were 
fove : 

found to have asbestosis and the 20 year and over, wee incidence ware 

down to Sd. wintoh obviously is still mm unacceptable but what-—you 

he in This Por: gion oe. 

heve—to—remember-ts—thes some of these cases, were in fact exposed 
he 143! On plave! as 

before, regulations. They were still engine and, this wax gw is a 

table of prevalence not incidence andmetntdiiditdes they were there 

were included 

and eounted . It does indicate quite dramatically that those regulations 

poniieiep Had reduced the incidence of asbestosis. ifmpe=ge—te—the 
whae mortal. ty Qreiane 

J papertnen-ie_uitamece—tinet This co-hort tet we are describing fr-the 

aeaper has been the subject of ® 3 previous reports and the last of 

these mepaurts was published in 1968, the-ene-prior—te—this-and Ehey 
from 

dealt particulary with mortality m® lung cancer and respiratory 

disease in workers exposed to the high dust ae which preceded the 

1931 asbestos industry regulations. They attem ted to examine the 

\ aspests., 
dependence of Tung cancer incidence on Df age and duration of. exposure. 

pape 
rectasione Tn" 1968 | the cohort was divided into 6 groups, witht Anes 

hefrre 1933 bu 
Group 1 had more than 10 years of exposure xO groups1, 2, 3 and 4 hod 

tolal exposove A 
all had more than 20 years put—group—t-trad greater tim 20 -yeans 

exposure—before 1933. Group 2 had between 5 and 10 years exposure 

pefore 1933 when the regulations took affect. Group W 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 nax had all been exposed after 1933 for more than 10 years. 
1S cme wine odors § urbeve 

Waae—petbeoie—ee €ancer of the lung and pleura 
were Cap cLed rr 

chcetved vae-4S. andthe expected 1. 6 50 there je about “1 times 
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6 
te 

excess incidence of lung cancer in éhat group which kes had the 

longest exposure prior to the improvements which came with regulations. 

When-you-pet—te—this— 

witt out sewn, 

In ti group hewe no exposure before 1933, with than 20.years, the 
a 

difference is not statistically signific @./ That was very 

Sat. shying CbSevvanon 
A 

interesting but the authors were wise and—they pointe@® out that no 

furkner firm conclusions could be drawn because little carcinogenic 

effect wm would be expected for 20 years after first exposure and 

some of the follow-up had not been for long enough. tf-we—just-go 

through two more slides dealing with that-cohort or with these figures. 

In 
here-weam—hewe the men and women all exposed ka since 1933 amé—yeu 

eon-cee—tndi cancer of the lung and pleura wax there was no statistically 

tollnter Chocrsce oud enpected 

significance rnannee and, 4m the women there was this difference 

and—that was-emty 2 cases bus it was not possible to state what the 

Gecaue t{ Smad! tanbinf 

meaning of that WaS, What we are dealing with here is men and 

women employed 10 years or longer since 1933. Thrs—ts-the-germk-greup 

He} thranr-20-years—o 10—+e-4-9—years art you see -ne difference 

jp—threUDSET vet to tire—expected Emer we ret tence vr tire ean cer . 

oc mor’ 

In men came 0 20 years, those who worked before 1933 as—we-keve 
there wee Ar a Captor! Obsed vec: trond. 

said boicre iW" to a8 to 1) and , ali neoplasms 15, to 3, and sdaree 

| thove work okt cd 

Cuyercd O° 1933 io Q. a ard ~~ Fherefore | ‘it appeard from this information, 

that people who had worked since 1933 were mew no longer at risk aud | 

because 
if you accepted this , that, the dust levels twert had been brought 

down, had been achieved(® disappeane of ‘the ‘lung cancer> Further- 

more this was against a diminishing background of incidence of 

asbestosis amd as pow=sew in 1975 the prevalence of asbestosis 
Coma tak wilh 6% wo 1424. 

was only #0.8% in the factory population studied, The report published 

in 1977 is concerm{with the poxembpepoputiation the post-1932 

population mainly which as-+-sete although exposed dust levels viukanh 
? 
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were higher than the present tummxkk permitted levels, tére 

pepabetien was employed during the time of improving dust controls 

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

howe 
ends 284 women) and the cohorts Res been roughly sub-divided in the 

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

reer 
of Ge 

bhi —bhe-b--o ine tee pered - ther +a —te—se-—-t+0W1t too case itty . 

Abain we got years in asbestos areas 20 or more, 10 9»-more before 

a than 20 or more less than 10 we naye-fiken out the less than 

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

to 10 instead of just 0 10 and then we go on to 20 or more 

with no exposure afte 33 and that's the group we are particularly 

xauxiz interest in 10 to 19 d then females with 10 or more. Well 

there be some famkzsz females whohave done 20 years. We get 

+7106 with a total of 16,000 nrcon yee observations. 

Re-examination of our personnel records since the tak last report 

in 1968 showed that a further 23 workers were eligible for inclusio
n 

hoe 

in cohorts 1 and 2 and in addition 205 workers who heve completed 

10 years employment since June b <3 196 were added to cohorts, 3, uy 

and 5. So the study comprised 822/men And 284 women and the followup 

was until the 3lst of December 1974 using the factory Bmxm personnel 

records and the National Health Service Central register. Only 2% 

of workers could not be traced and 13 mai—thette(1.2%) were 

recordjin the National Health Service Central registery as having 

imigrated or were not currently registered with tne GP. As you know 

Po a on bint 

everyone in the UK is registered with a GP pyoudon tl haus-te—pbey— 

most—peepieare. From-tits-yeu-eancses_that a very small percentage 

areTiet . 

to-atferd—peivetie—treatment. The remaining 1,071 (96.8) nave been 

UCC 010199
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followed-up to the end of 1974. The number of deaths in each group 

VA 

which have been attributed to lung cancer and lung cancer includes 

deaths due to mesothelioma)\and khaxs The-nunbes—of—desaths—in-each 
LA 

proup—ettstbuted-to-—iung-—sameer 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 trrert column 

fu heascd 

whieh—is the grax cause of death, whieh-ts, 1 g cancer and mesothelioma , 

other cancers respiratory diseases and-ther causes, and if you wiley: 

Show 
i 

just look at the oneswhich #6 statistically skgnkfiwamkiryx significant, 

Greve you will see that e@edn im Group l{which Wwee-lrew—pefere praz 

we had the roel eaee opserved to expected ratio) ama in greuE 

the respiratory diseasés again there is a 3.6 observed to expected 

ratio and all causts the ratio is about 2 to 1 so there is an excess 

mortality in this population which is largely attributable to 

lung cance but some of which is attributable to other respiratory 

disegsés which might reflect a emaik residue of asbestosis in kam this 

péulation. The expected numbers fen—these—of yoru-wire-ere—tnterested- 

were calculated from National death rates by 5 yeér periods and 5 

year age groups. To insure that the expected ecat aed are not 

underestimated, imigrants and those lost to follow up were assumed to 

be alive on December 1, 1974. Deaths before the lst of January 1931 

or after the ymax age of 85 are ignored and expected members are 

calculated accordingly. In Rochdale itself lung cancer mortality 

« mwaley , 
was lower than the national average among—the-men which is interesting, 

w 

irtret Enis is the zxaxk largest asbestos textile factory in the world. 

Wh {hy 

Rochdale kas a population of about 80,000 people ammit had a lower 

than average lung cancer mortality. It doesn't prove anything but yew 
: 

Kon We —Por—threse—wirecseapemieat asbestos is an environmental pollutant 

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

general population ¥ this doesn't seem to make sense. The AQOS ; 

UCC 010200 
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9 
for we: foe. 

standardized mortality ratio xx in Rochdale is 87, and o+miter for 

; v 
women tOln there (1959 to 1963 Registemn General 1971.).Workers 

ie, 
first exposed before 1933 teethe—itewewk cohorts 1 and 2, suffered 

jac dev c€ *. an — 

from excess, of lung cancer and respiratory disease , Raxrxk 

A 1a 

¢ Aarticularly those with 10 or more years exposure prior to 33, 
fcr “ 

ond Khere is also some excess mortality, lung cancer and mesothelioma 

< 
(36 observed and 19. xpected, tre Pp iamiose—tnare 0.01) and respiratory 

disease(35 observed\ 25 xpected) P pererrsens) 0.03) in those who entered 

after the lst of January 1933 tient s (cohorts 3,am 4 and 5 combined). 

. This excess is very much less than in 

the first two cohorts. Wheteth—hrttoertes—Ls—tirrbiemaesese in 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 (27 observed 20.6 were expected) 

In cohorts 4 and 5 there was a matching aeticit(so observed ,60.10 

expected. The ROVE that this was probably a chance observation 

seemed confirmed. There were 16 deaths attributable to gastro- 

intestinal cancer comapred with 15.7 expected. This cohort ,ever since 

it has been formed and bi poo—enrs followed, has not yielded an excess 

incidence of g deathsfrom gastvo-dntestinal carcinoma. It is also 

interesting that in a paper published in the same issue of the 

British Journal of Industrial Medicine Elmes in Belfast ,following up 

his insulation workers finds the incidence of gastro-intestinal 

carcinoma is declining as the wapmt time goes by and timweeke thinks 

that this might be due to improvements in earlier years, rewstiret 

- However 

this excess incidence of gastro-intestinal carcinoma in /asbestos 

workers appears to be something that is related to the mos heavily 

UCC 010201
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x2 10 

wotked 

exposed §R frOupSs am A; though this group of textile workers 
A 

in the earlier years was probably as heavily exposed as any, it has 
an’ 

progressively been getting less and less exposure and this excess 
eee 

of gastro-intestinal carcinoma has & never been found e—Heciriate 

va | 
so J think xix yow will omy find that gastro-intestinal carcinoma 

ony 
is associated with ++—+=—sone-weyemdsee Very severe exposures. 

A ind VOL 

That is just my personal opinion. No excess,for ay —of—theose—thet—i4 
statistical 

gastro-intestinal carcinoma approached/significante in any cohorts 

al 
and no peritonewm mesothelioma was reported. To distinguish exposure 

immediately 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 
itt 

we took 1950 was because i we egardmg 4 as the start of the 

modern period in that factory. Tt was the year in which 
Mecee Ped 

te routine dust sampling was initiated. Although Merrywirether had, 

way back in the 1930'S | ned tried to give some indication as to what 
dust level 

he considered to be an unacceptable duety’ the instrumentation and 

the techniques were not available to assess dustiness iO eed y 

and—to—essess accurately. It was only in 1951 when the thermal 

precipitatos 
peretptteter came into use in that factory, and—sal—then—subsaquentty 

was followed by the longerunning thermol percipitator and then, in 

1961, by the membrane filter method, that it was possible to attempt 

to measure wit the exposure agge-of these people and to control the 
Using measurable 

environment seeosdéme—ee/dust levels rather than ae@emdiweetp 

; visible. . 

best achievable resultsevtekbsy. Observed and experted deaths for 

those first exposed between 1933 and 1950 are shown in Table [fl tet 

Meu 
think-before we get there, no we got there,,Mer-eamd—wemen—tliret 

jaw mee p™ @ZPOS LL mdepcipshenbyepnr yt: 

O32 
witk—-x-2 EST ratio. Here we find that the 1968 authors Wind 3 be 
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il 

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 

howe g and 

we Rad emerging mew something they didn't find/that is a slight 

excess f-i+s—by-no_meens—_tho—asn significant —exeuss—of—it tet thet 

we bave had previsuedy—ebut—thereis—stiii—_a—_stigshe—exeess of 

lung cancer in those persons exposed between 1933 and 1950. What 
frote Giatevpacd efter 

about. 1951? Wekiewe-trrve—tt-aprin. We a have a ratio of 1.9,e. %& 
Cypecter Vues coved deam,: i@ 

6 cases # observedto 3.2 % expected. The numbers 

ave 

meet at this stage be small and thgrefore this has to be followed 

up eard We have to increase the numbers and khs igugkh pi-we-keve—to 
ay ja Wo ges , 

lengthen the follow-up y BES~- OR people who, first entered since 
Fol awe k 

1951 Weenigmpiih. sel —pies—yet (OU years, still show this slight 

excess. Again the statistical significance is not as great as 

LON an diy 
for the oe¢her-hadi of the cohorts net—aemes—exeretiy-the-heltotrer 

243Wapproximeteliy—ei—the—sk—eokems, 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 

t or subsequently and if we look at table 4, one of the things that 

is going to crop a up about those 6 cases after 1951 is whether they 

t We don't have smoked or not. 
ath he 

the information available in taeér medical records but we do mw for 
. . sn Ce 

Cepes—wnestbettiner a certain period of time weem smoking histories 

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

in the earlier studies was a serious omissigén, but there were no smoke ag 

peta 'o ecodes 
reeerds kept in the medical records o&—s-ei-genette—omekteg until 

Leettentetemiae 1966. Iethenistarted mobi GibieseoesCTd Ae 

Jo 1976 if you 
duasided 
peeite the population into age groups smokers, ex-smokers and non- 

smokers i : y0313 

tiet-- Lime . Shere were 22% who were 

mak non-smokers, 13% who had given up smoking and khmgy x there were 
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In 

12 

65% who still smoked, oleThese yore comparable to the national 
there? 0 

figures,in-e-wey. This population was no different khx rk in its 

smoking habits from the general population. -what—do- you do-abent 

; ror 

smoking?—t—dem'+-know. Table H snows deaths of lung cancer/ including 

poriiintel mesothe]iona) in the men and Coden first exposed 1933 to 

1950 and men and women first exposed 1951 or later. They are 

distributed according to the—-day~— by—day firs and time since first 

exposure. Lfyou-look—at—that lO tol years since firesexposure 

L5-te-49;-26-years—ep_mane |n the the 20 years or more #xk the o>: 

ration is 2 tol. PRuithose—twe-groups tt prebes. 

Men and women first exposed 1951 or-teter20_pyeare-or-more-tf you 

tekeaxxifxyguxkake that groyp 15 -+o-10-pocause—cne—of—thom was—Js t 

about 19 years which is close enough to 26-mees—re—F-ITistead OF 
these ave 

a ai—aeyow-get 5 observed )1.8expected @.7 aoht& ratio of observed 

to expected.) The 6 employees 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 aa 

mesothelioma has occurred in the population rinse exposed aftér 1950 

put that may not be rene ee for follow UPy E though in view of 

the long laten period, ot would yet be expected. </epproximeteiy 

multiplicative effect of asbestos exposure and cigarette smoking @ 
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-smokemg non-asbestos workere 

~or—to_pat—it note r dtti.~—seed an asbestos worker weempweles has & 
GNOME Posed PuSery 

an 8 times greater chance of dying from lung cancer than aii-cedlemiees , 

petrktt themigss—met—sucke. But without detailed smoking histories 

which have been collected for the future, we can't quantify what the , f 

effect of smoking were in this particular study. Asbestosis why * 
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Ls _ oh . Ta 

found by the Pneumoconiosis Medickha Board at-examinetieome—of—& three 

of the six cases. They all came to post-mortem. All asbestos 
~ cdo fre eesors. 

workers in Rochdale x who die#’ have their x deaths reported | either 

the hospital, Peper —to— the 
ae joy Bir the, 

comemeer or by the rixkar regicter of marriges and deaths. This 

py their doctors, 

has been done since 1930. The post corteya rate when I once looked 

into it was neary 70%, Ce en aad whichis pretty highe and 

f\ 
I used to go to every post morte that too 

There is a lot of interesting work which wilt -¢ome out of the 

post mort fam work which was done in Rochdale. The numbers mf are 

too small for the magnitude 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 probiens 

process wore fiberizing 2 en ¥RERS the fiber came from the mines, 

WHE was opened, mixed and erent ee certain operations such as 

mixing opening, bage= slitting method bagging. Thenthex wont 

on-kheetio—[he carding BE process, amd Gy you are familiar with 

the textile industry the carding is simply a matter of teasing out 

the fibers,layering them all in one direction amtpersie tits by 

passing them through two rollers moving * in opposite directions with 

shes 
ohipaad needleQ projecting from tdaemesanyoi tag—theiaeid tease them out, and—yeu 

is Formed which subdivided a spun Cor twisted; 
get fine web, and Ne ee ie and Lhere 

—podin fam iS ustven ts cloff . 
are different grades of. yarngfa (?) 

“w 

x is-—ae-wirtiTig Is the and—+f_yor--ever-get 

confused with the .weasttnp——beem—ers—tocwiat— tie wire ft arith Cire wie? p 

are _thewhelt goscs_irom—wreft—0—sitt feet tie Pr POE eB aed 1 

Phertiiny is obviously used for packings. Youdo—b het 
tan W ruprcg vat we iS used w 

~biwe 5 aii Bxmak grease or graphite and this qe skuz} 
yo yes Foc acing. A Q310 
tuck into ualves mx x. : ~ 
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I—think—these—are_average -levols-and in those are particles per cc and 

afters 61 you get the membrane filter technique—and you are gett
ing down to 

Re 
fiber-per cco. That operation, I'll show you in a moment, is totally closed. 

any re - Bust, , ev pore 

Or course that is the way to deal with xk-anything if you, close it you, got 

(a) 

A 

This factory population was used and studied by the British Occupational 

- Mae 
no dust. 

Hygiene k Society in 1966 ma and on the morbidity st which was done at 
h ne 

the resent, standard that time 
he Aswan 

for asbestos xkan fiber was developed, and Lo herrer of the 
people who 

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

Soe er 

if 

US 
current standard @or threshold limit values)‘ asbestos of £k 2 fiber/cc. 

A 

Originally it was a cumulative standard of 100 fiverf pax 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 

is as WaY the traidence of Ud fen ute 

wes some indication ttt I have shown you, if you-redwree asbestosis you 

) 1S olfe sede ve ” 

aree—medues the incidence of lung cancer bat #oy may have to reduce the 

exposure levels further still below 2 fiber/ec if we are going to 
eliminate 

the lung cancer. However no population in the world has been followed for 

long enough which has been purely @xpaxxm exposed to 2 fiber/ce or less. 

long ext. oud] 
No population has been followed ,tb gay that 2 fiber/cce is or is not a 

\ 

no effect level for lung cancer, and—ae-—yeou-ierew Lhere is a lot of 

controversy about whether there is or isn't either a safe or no effect 
er 

level for any carcinogen. As you can see, in certain operations dust 

OMG 

levels came down dramatically, by 1974 in the whole weaving operation 

a“ were less than 1. Teeme—-have~been_lacc—thanl [ot Wee eee 

sh 
In that weaving there has never been a case of lung cancer associated 

with 

e that me know of and asbestosis doesn't occur in that weaving shed. 

“Fhe old timers, people who were involved in reporting the 

data to the British Occupational Hygiene Society in 1966(ana som
e of them 

Use " ” 

had been at the factory for a long time) tess their gut feeling felh ¢ 234 5 sn0i 

that 2 fibers/cc was a reasonablg level because of the health experience 
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of that weaving shed. No single! popu tion in the world has followed-up 

. rare unt iter uwheé, 

for long enough at a 2 fiber/cc or—tmex less level to say, based upon 
aN 

human experience whether this is/an adequate level or not. thet+s—leck 

chow levels 
+ Tavie # wibtnie the mean dust table a the number of men exposed 

oveg Tre pesicd of ebrer ahr: did wel 
to them, From 36 to rc obvieustytteid-you we didnt+ have dust counts. 

Ine prac we poled, de. s 

FasGb_theyadidelt coms _intectert having Qust counts until 51. that-iec- 

mabe Tt ts Based on calculations made by the 

committee of the British Occupational Hygiene Society (ame the @#+etrs 

chat isticvan : . 
statier involv wads Geoffrey Berry of the Medical Research Council!s 

Mea? 

Pneumonociosis it in Penarth)aed they arrived at a memas of careutatsne- 
Cae ciate 

fheu 
peed wpeopaeeent Jevels weet would be a reasonable estimate of exposure 

in those years when dust counts were not available. Soapew-een—sec—ac—the 

eer 1952 wa ale 
é xl wd a, 

ie the beginning | of a modernization of the factory wnioh—wes completed in 

ome ney fan 

about54, aned a) 10%" work was done ,atet-of jobs were changed po tet-ef Matis 

olteto4 He ol wodk ng An 
process#were hadkerned and reek resulted ina better, enVironment. , 1969 

new Regulations were nade. Those EF new regulations were ead¢+ed khz no 

caled " g. ” " g 

longer x the lasbestos lnaustry gulations but the Asbestos gulations 

uw 

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

asbestos where duxk asbestos dust was mivinge off in -xeess concentrations 

wwM 

as je liable to be harmful to the health of the exposed person. As opposed 

to the American method of doing it, the British tas have not put a figure 

c 
in the asbestos standarti—heetke regulations there is no legally enforceable 

figure. The way it has been done is ey publishimg | as an addendum to the 
ust 

standard , + pew—+eke guidelines for the benefit of those people wka+o—-whom 

have tp 4 (hr Simutos! « The quudelines 

eee fe eh eS webeh Indicate what the current thinking of the 

dua 

factory inspectorate is at—the-present—time with regard to the | levels 

to Be achieved. . 
Pret—meena—biret If they want to Xt. those this 

levelq be umtitee—tonerron (and they have already changed them once since 

amd the publihed Guidoluns - AQOI17 
1969 , all they have to do is ptti)thatpisceof—paperculiot Cd nedeeror 

and—pupTici airevrer. It damm doesn't require an act of Parliament or any 
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Corns tocsetiotue 

te kK Ge. 

sont—ot consittated mechanisms to do this, although mw obviously they would 

with al eee St cet ee. tote 

consult be orex It” realy makes it very much simplier to operate the 

kK dow haxe to pley he “aumbers game” and 
12k 

FOr Cours pe mrt stred for regulations when you haven+t. gol a_numher whieh 

Le you go.) below or.) aboue-~whieh is the difference kx between the 

OSHA standard xwx# and the British standard. Heweve?4—that-e— jas — stow s 

. In “a ble Avy 

you-_the-changesthet—took—prace.| You will see that the-number—ef mer 

pecemve—khe-naheri-we-ere-poing io begin to ane poopie—ont “of ~the--eo
hor t 

noweand there are obviously fever*in 1972 who have been exposed for, l
ong 

period of time than there were in 1960 because we are losing them. A6—you 

ean_see thet bn 1972 , 32% ae exposed at less than 2 fiber/cc. In x9%6& 1936 

100% were exposed to gramurk greater than 5 fiber/ee and only 3% now remaing 

Em &k X9R2 in 1972 aan sie wig AXH #xpuxmGd to greater than 5 

fiber/ec. What this is peatiychowine—por is that with time the number 

of people dmg exposed to high concentrationsis declining. It is jes 

interesting to present it that way. Trese-ene--numbor-ef 

always in this typemoiebieete,. Worldstock piaco—and During chews vey 

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 wade. Qvertime worked, was women were brought 

in to work instead of men and long hours blackout restrictions made 

it impossible to operate ventilatione—— nd at—sonbe—et—thdags.  Yor-have 

{his 
I don't know what effect thet is going 

ear) fo cond « 

to ~ on the follow Oe is difficult to interpret the relevance of 
present day 

the results which I have Teported to you to medercn condigtions. What 
fesult 

we are looking at is a hetesekpoth 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 eventually—ai—his 

+e 
Lovet—hexe less than 2 fiber/ce for 20 or 30 years. ff Dust levels don't come 

down in a day. It takes a tong time to get down to less than 2 fapang/ec p 

Te next ,i¥de wo ph epee. 4 

end—thet is jaet a a plete k of ie the way in which the levels in the factory 
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wrt 

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 witham 

inadeace acl 

exces s,mortali ty. Brat~yourfactory may pe~buttd here —end—start producing 

here and thai is when onsite Liceeshemchet. You dkin don't bee begin to 

see any ame WOR a in mortality experience ,. 
t persed of follen op qeop'e tN 

ddr ce Leek after, 20 years but you my have to ae 30, 40 or 50 years 
roe oreupehons! cancer 

with—cecupetionet—eameers before Shes excess mortality) becomes apparent. 

to 
This is why it is important thet.you. keep records of medical findings , 

Son keep personnel records which are accurate with regard to duka date 

of employment and types of employment and if possible the type of 

materials wa to which people ee exposed, whieh—are-heserdeus—or whieh 

maybe _concidered-—hazardaus in the fyture-end—tiet-yeu Maintain a strict 

control of your environmental monitoring and dust sampling and thet—eu 

hearin, 

record these meticulfously veryiee 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 ail 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 pxrma@kes predecesors had no concept of this type 

of approach @ to occupational medicine. Occupational medicine tr-tre~pest 

for man s was the transfer of ‘general practice into the factory wate wilh 

a vaptlve popuadeson amd you could treat tees Weretuirt-es dn my opinion 

ee that™ part of it betes a fringe benefit, waet—te Hore important to me 
to Crable me to 

is to establish a system of keeping records, abstract from these records 

and 
conocer information analyze it statistically earrd obtain an idea as to_how 

wth 

tems popuiation compares with another population or the general population 

can do al Ta will Gad eut Your industry — 4s x 
Te YOU SOmddeat YOU Khatiemetieided whether am in any way im 

itm pedia te pacing feuchs by ite 

_intdied or imparihg the health of twe employed wehets, oma T promised 

wou'd at Roc hs «lem 

that IV show you that improvement had taken place werd “Phat doesn't show u 

but hold «2 ih 

very well, », that's a man and those are his legs and what he hes isa pitchfork. 

AQO313 UCC 010209

Union Carbide trial exhibit UC-4216: Draft Talk to Medical Directors, United Technologies, Hartford, on Asbestos a…
ACL Doc 18809 · Page 17 of 21

Published by AsbestosClaims.Law

asbestosclaims.law/library/18809/17

https://asbestosclaims.law/library/18809/17


18 

Lioor 

“Ehere 4s a hole in the @mewad and he is standing on a big wooden dr
um. 

This is asbestos and he is makm using his pitchfork to 
blend it on a open 

It's blowing 

floor throwing it up in the air and letting it settle.gmd xhrawing xk about 

taking the have 

all over the place. That was teked place in D factory that I wax just 

suaunxymn talked about until 1954 and in some American facto
ries that I 

fhen 

visited in 1970 I saw that sie] taking place, and in some American 

factories that I visited in 1976 something very similar km was still 

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

to be very careful when you read the world literature 
because working 

when 

conditions in different countries vary and weak some BE people
 mre 

taxexkhing ax describe the horror and the disease asso
ciated with 

asbestos, and thedwetindings thexyx conditions under which those people 

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

slides. I have been around the world and $ seen conditions and T got 

slides to demonstrate the differences between the U.S., somewhere like 

om t 

South Africa, _- » Menbasa, India, Britain, emachit depends upon 
Cowinnnd /- 

the degree of sophistication of Kegulation 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 kam will talk about 

asbestos or asbestos textiles or asbestos cement and never show 
the 

pictures of the factory or tell you what. the conditions mx were 
like. amd 

Gx 
that —uasioSemd So, For OSHA or NIOSH to say that the Rochdale population 

was always exposed to 2 fiber/ce and hence the 2 fiber/ee standard is no 
sac) 

good because they are still getting lung cancer is a lot of, well there 

Wis 
are ladies present //[ that's what happened to tee job-it was totally 

enclosed ~ and mixes fhe €:bee + 

enclosed. The drum is now im +hewre aed It revolves and there is a 

whoreby t s Fibey 2-. 

bag opentpe procedure, the bagcare fed on a conveyor belt and gop
 into 

thar mintes A ° Rich 

the drum amd tips it into another bin down on the floor is also 

Pas Should be 

all enclosed and there te no dust. Thetis theweyp-t+—wes-ieebGSi. When 

I walked into that factory in 1966 I was taken on a tour and trey AQO 320 
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ME and aobe,” T Warr Te. 

looked at, owe oetmpesetd where deyeu went to start. amd I said 4-start 

at the beginning where the fiber comes in, aneipeniaminedt t—iowndereen] 

teke—ney-oameneeami I took my camera and that's what I found. This of 
+ + 

course is very good fiber, tmet is the best fiber in the world it comes 

from Rhodesia. Turner & Newall owned the mines in kRhodesia and since 

nof 
UDI they have not had any of that fiber. They have had any of the profits 

and they have been cut off from their mines because of ~resBetttek sanctions. 
ee 

Spee, 1 wan wasn't allowed to visit Rhodesia while I worked for Turner 
Mericey 

& Newhll. However in iae-Repbeetes' factories there is plenty of this stuff. 

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

buvla 
these were Bctbe a bags. Every now and then you could see holes 

mede 
in them. Shippers used to love this stuff because it was. heat beautiful 

beteeed. They could put a few bags in a corner here and a few bags aad 

vith it — 

aaorner in a hole there and they could trim their Ships, ew at's the 
ww tee 

way it geet used to arrive in loose bags. The dockers had no respect 
Pu Wu 

for these bags. Ehey had big hooks and the way they lifted pee Bens to 
+e thyes/ tr - Lo 

plunge a hook into the bagsswinging over their sholders whe emrek 4#t over 

wed ty vesul bu. 
the side to someone else, emttave A horrible mess and these ¢rétrigs used 

Whe 

to arrive at the factory amd the chaps in the warehouse teey did not have 

- He iS 
quite as big hooks $0 the little holes are tkere ward Ghoy-used to pul) 

tl 5 echt manent ETT TS OO elo re SE L 
Tt wer a 

nepresenrved—rbers You can't imagine the size ries warehouse, huge warehous: 
he A 

full £ ars ae 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 

lad 

bursting, there was fiber all over the place, fmrk that's what you 

found ft was an impossible situation and it was very very bad. That's the 

way N ae) made e€  polypty ylese ar elhyiene 

weet—yper-ftrd today. The bags are NOW, eal r e u Gad 

hey Solid, 
they are pressure@e-packed at the mines. are all hard. teeyx-ere like 

bricks, they are palletized and very often they are covered with an ; 
iS GA Crow plo ot Fiber AQO 1? 4 

additional plastic cover. feetEhat comes from Cassiar up in Canada + 
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50 

“Peve are 
Ihe Yu bee 

+er-bhe 2 mines; there is one in North British Columbia and one in Ueenn. 

Territoty ef Clinton @reep aad It's a nice part of the world to go to 

hervelare a 
I 

in January. /fimnat we have, is a story that is unfolding awd Fhis is rather 

am old slide am it tells you about asbestosis beginning at the beginning 

of the century. The incidence declinfes 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 afte. - 

imSulafrer wuleets to a favgc Ovtur eed PO OeRLIparran 
Asbestosis and lung cancer overadd increasing this se in the U.Ke 

declnns an oe tex: ihe WWoykets, , “ 

Mesothelial tumors beter recognized in association with asbestos in the 

we Asbes use iNeveased matkeJt 
late 1950's-early 1960! sand wonk-produotion token off lilethet during 

aceele abed aT 
the War and m-accelerating afterwards so that asbestos became a unvewa lh, 

utilsed 
widely-used material. It was cheap, mx easy to find and not expensive 

hile y+ we, 

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 

put that factory did also process crocidolite fiber and in my opinion 

crocidolite fiber is the most hazardous type of fiber and the one mostly 

associated with mesothelioma, amd bhile I was there I collected 3@ 27 

eople 

eases of mesothelioma, amd 1 hadn't seen any in deyboay exposed after 1950. 

The average lapsed interval was long. At the present time Prof. Doli '5$ 

invtiatine a stay of Mesotel oma nc. dence af Tes. 

gust before I left we completedgoing through our personnel record cards 

14 _ tecords of 

back to J@18 and collected something like semuaky 30,000 people who had 
A 

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 feee trace 

them to see what they can find with regard to mesothelioma whether we Have we 

underestimated our experience. ov-whethon just to _tayeend coswhatihey 

oemr—férrd , wo Ehat is the next study which is going to emerge from this 

particular pec enters. I have taken up a lot of your time. I think 

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

AQO322 
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