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OX26HE, and Imperial Chentical Industries plc,* Thornton Cleveleys, Blackpool FY54QD, UK

ABSTRACT The Association of Plastic Manufacturers in Europe maintains a register of all cases of
angiosarcoma of the liver (ASL) resulting from exposure to viny! chloride monomer (VCM). This
register bas recorded all known VCM related cases of the disease worldwide that have been
histologically confirmed. Although likely to be incomplete, it is the most comprehensive tabulation
of such cases available and, by the end of 1984, 118 men had been registered. The information from
analysis of the cases currently on the register is used to make an approximate projection of the
number of cases to be expected in the future. The conclusion from this projection is that the industry

is reaching the halfway stage in the appearaucc of VCM refated ASL.

The idea that vinyl chloride might cause cancer was
ficst suggested by Viola in 1970 as a result of experi-
ments in rats.! This was subsequently confirmed by
Maltoni in 1973 with his comprehensive series of
experiments in rats, mice. and hamsters.? Among the
tumours that developed in these animals was the nor-
mally rare angiosarcoma of the liver (ASL). It was
not, however, until three cases of ASL were observed
in men who had been heavity sxposed to vinyl chloride
in 2 polyvinyl chlotide (PVC) polymerisation plant in
the United States that the reality of the hazard was
generally aceepted.? ASL is normally so rare that onty
three or four cases occur each year in the whole of
Britain (see below) so that the accurrence of three
cases in a small group of industrial employees in the
United States was, in itself, sufficient to justify the
belizf that the chemical caused the disease. !, how-
ever, any doubt has persisted it was soon dispelled by
the steady accretion of new industrial cases and the
finding that angiosarcomas and various other
tumours could be produced in rats by levels of
exposure that were appreciably less than those that
had previously accurred in industry.* Steps were
therefore quickly taken in the mid-1970s to reduce the
extent to which individuals could be exposed from
levels of the order of severat hundred ppm to 5 ppm
(13 x 10% ngm/m?>)} or less.? This reduction followed
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an earlier lowering of exposure fevels in the mid-1960s
after concern was expressed about the narcotic effects
of vinyt chloride and the risk of it producing acro-
osteolysis. Beforc then exposure to some employees
was often in the range of several thousand ppm. The
rarity of ASL, even under conditions of heavy
exposure, has made it difficult to study its epi-
demiological characteristics® and it seemed, therefore,
that it might be of value to surmmarise the data that
have been recorded in the register of cases that has
been maintained by Imperial Chemical Industries plc
on behalf of the Association of Plastics Manu-
facturers in Euvrope (APME). This tabulates informa-
tion about all the cases of ASL known to have
occurred in men exposed to vinyl chloride that have
been reported by individual manufacturing compa-
nies, trade assgciations, and occupational heaith
organisations in Europ¢, North America, and Japan.
The register is, doubtless, incomplete. It includes,

Table t  Numbers of vinyl chioride related cases of
angiosarcema of the liver by date of death

Period No of deaths
1955-9 2

19604 4

1965-9 9

19704 23

1975-9 46

19804 k]

195584 115

*Three men diagnosed in [980—4 were still alive at | January 1985,
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Table 2 Numbers of vinvl chloride relaied cases of
angiosarcoma of liver by age at diagnosis

Age {years} Na of cases
3519 il

4044 A
4539 17

50-54 18

55-59 20

60-64 17

6569 8

70-74 3

All ages 118

however, all the cases known to the cellaborating
organisations and they will probably have been
informed, in one way or another, about nearly all
cases that have been diagnosed among the relevant
groups of employees.

Resuits

Until the end of 1984, 118 men had been recorded as
having viny! chloride related ASL, of whom three
were still alive ont | January 1985. All the cases had
been confirmed histologically: 117 were reported to be
hepatoangiosarcomas and one a cholangiosarcoma.
No cases were recorded in women, but few women
have been employed in manufacturing PVC.

Table | shows the breakdown ol the cases by date
of death. It should be noted that the register was
begun in 1974 when viny! chloride first became firmly
established as a risk factoc for ASL. Under-reporting
is, therefore, less likely to be 2 problem after this date
when special attention began to be paid to the discase.
Table 2 gives the age distribution of the | I8 men at the
time of diagnosis. The mean age at diagnosis is 52.
Table 3 gives the number of cases diagnosed and the
number of PVC producing {actories in each of the {2
countries reporting at least one case of ASL. Some

countries have had cases in most of their factorics
(France, West Germany); others have had cases clus-
tered in a small number of factories {United States,
United Kingdom). Indeed, the United States has had
23 of its 33 cases in just two factories. Other countries
that produce PVC but have not reported any cases are
shown in tablc 4.

Table 5 shaws the aumbers of cases by time since
first exposure and maximum exposure time possible.
It seems that the incidence of ASL reaches a peak
20-29 years after first exposure but substantial num-
bers of cases may still occur after more than 30 years.
The table 2lso gives hypothetical numbers for
expected new cases based on the distribution of cases
in men who could have experienced the maximum
latency period. These calculations show that the
ocecurrence of vinyl chloride related ASL is not yet at
the halfway stage and one might reasonably expect
another 150 cases or so with an unknown aumber of
further cases occurring 35 years or more after first
exposure. Table § shows the principal occupations of
the |18 affected men. At least 43% of the men {51/ I8}
had been employed as autoclave cleaners, an
ovenpation that has been thought to have necessitated
the highest exposure to viny! chloride monomer.

Discussion

The reassuring feature of these resulis is that the num-
ber of cases on the register is so small, and, in partic-
ular, that only 80 new cases have been diagnosed since
19735, despite the large size of the industry.

- In the decade 1975-84, 19 cases were registered
from the United States and seven from the Uaited
Kingdom. In men aged over I5 about 3300 deaths 2
year are attributed to ajl types of liver cancer in the
United States and about 550 a year in the United
Kingdom. Many of these cancers are probabily sec-

Tabk 3 Disrribution of vinyl chioride related cases of angiosarcama of liver by country. ( Number of factories with three

or more cases in parentheses)

Cauntry No af cases No of factories Total No of faciories making FVC Capacity* in 1972
reparting caex
Pre-197¢4 Pre-1964
United States 15 [N ) 44 pz 3 2090
W Germany 26 6 (3 9 7 155
France I8 $ (N 7 5 627
Cunada 10 1M 4 3 :4
United Kingdom 9 2 ) 7 4 502
Sweden L] 1 () 2 [ 105
ety 3 4 (—) 1} 7 778
Yugoslavia 4 1 43 3 2 50
Caechoslovakia 1 ) (=) l ! 48
Japan . 2 1{—) N 16 1693
Belgium 2 I {—) 2 i 93
Norway l L {(—) 3 i 65
All coumries teporting cases ns 34(13) 122 % 9462

*Capacily in kilotonnes pvc production a year {Informaition supplicd by IC and by recipients of the register).
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Tavle & Countries with PV C facrories operational before
1974 with no cases reported to regisier

Cauntry Fataf No o} faciorres

Pre-i974 Fre-1964

Reestern Europe
Auscriz
Fintund
Greece
Holtand
Portlugal

Spain
Switzertand
Earsern Europe
Bulgana

East Germany
Hungary
Polund
Rumania,
USSR

South America
Argentina
Brazit

Chile
Colombia
Mexico

feru

Source: [nformatian supplied by [CI and by recipienis of the segister.
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ondary liver cancers originating in other organs, par-
ticularly in men over 60, but if this is ignored it
appears that only about 0:06% of liver cancers in
adult men in the United States (1973300 x 1Q) are
attribulable to viny] chloride and about 0-13% in
Britain (7/550 x {0).

Two pieces of evidence suggest that an extremely
high exposure to vinyl chloride may be needed lo
induce ASL. Firstly, the fact that so many of the cases
were among men working as autoclave cleaners in
which the highest exposures are thought to have
occurred: it was in these jobs that employees some-

Forman, Benrett, Stafford, and Dolf

times became faint and unconscious before the 1960s,
when the main concern about vinyl chloride was its
narcotic effect. Secandly, in some countries there is a
rermnarkable clustzring of cases into a small number of
factories. This suggests that the working conditions
and hygiene standards varied in different factories.
Fifteen of the 16 Japanese and 19 of the 28 United
States factories operating before 1964 have reported
no cases, and it would be helpful if it could be shown
that the exposures in these (actories was appreciably
less—unless. of course, the number of employees in
these factories were all very smalt.

It is the rarity of this tumour that has enabled its
rapid identification as an effect of exposure to vinyl
chloride. Baxter er al have calculated that the back-
ground incidence of ASL in the United Kingdom is
between two and seven cases a year—ihat is, cases
unattributable to exposure to vinyt chioride or ta tho-
ratrast, the ather established aetiological agent.” That
being so then the seven industrial cases in the decade
1975-84 represent an increase tn the national figures
of between 10% and 35%.

The mean induction period (time from first
exposurc to initial diagnosis) for the 118 cases is 226
years. Mast cases have occurred 15 to 29 years after
first exposure as is common with occupationally
induced cancers. There are also, however, substantial
numbers of cases occurring after longer time intervals,
I8 having been diagnosed 30 or more years after first
exposure. This means that new cases are likely to be
diagnosed well into the 1990s even if it is assuned that
exposures were significantly reduced in the mid-1960s
when the first major improvements in standards of
hygiene were made. The mean induction period of the
cases curcently on the register (22-6 years) must thece-

Table $  Cases of vinyl chioride related angiosarcoma of fiver tabulated by years from first exposure to vinyl chioride
to diagnosis and years o 31 December 1984 (maximum possible latent period). { Number of cases expected 10 occur shown in

parentheses® )

Years from first exporure  Years from first exposure o date of diagnosis

10 31 December 1984

5- 10— 5~ 20— 25— 30-34 Total within 35 ar more
5 years

18 —_ 2 1 10 12 7 32 3
3034 _ y 4 V2 7 3(+4) 27¢+4) H

15-29 — 3 10 & 4{r9 0(+10) 25(+19) H

20-24 — 4 15 2¢(+25) 0(+2N 0(+22) 20 (+ 76} ?

15-19 1 z (+T) Q(+I(T) o(+18 O(+14) g%tg‘i} :

o-14 — - - - _ — 2 2
Tolal 1 12 2{+7 32(+42) 3{+56) 10{+50) HO{+155) 8(+7t

*Number of cases expected to pecur caleulated by comparing proportiaa of cases in relevant years since first exposure categary for previaus
time periods with proportion in other categories—for cxample. for 25-29 years since first exposure and 25-29 years maximum latency expecied:

Tty < 020 = fx 19 = 133

As four cases have already been dizgnosed, anather nine may be expected. . .
tNumber of aiew cases to be expecled among workers who had Jess than |$ years since first exposure at 31 December 1984 wilt be dependent
an whether the hazard of vinyl chloride was eliminated in the tate 19683 oc ia the mid-[970s. In the former instance no cases would be expected,
in the latter a number appraaching the 61 cases projected for thase with 15-19 years sinee first exposuce by the end of 1984,

$itis virtnally impossible to estimate the number of expecied new cases 35 or more years after first exposure,
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Exposure to vinyl chioride and angiosarconta of the liver

Table § Recorded occupations among ASL cases on register

No=
Production warker/operator 69
Autoclave cleaner 31
General maintenance/Ruter 3
Other jobs 11
Unknown 17

136

*As several employees have more than one job recorded for them.
these numkers do nat add up to 118,

fore be expected to be materiatly increased with the
passage of time.

Any method to assess the number of expected nzw
cases is likely to be imprecise. Qur method stmply
looks at the proportions of cases with different latent
periods and makes projections based on the distribu-
1jon of cases that have occurred within different pen-
ods of raximum possible latency. In the absence of
any information about the numbers of exposed
employeesit is all thatcan be done. The results suggest
that another 155 cases are likely to be diagnosed
within 35 years after first exposure, Compared with
the 110 cases m this category diagnosed so far. this
means that the industcy is approaching the halfway
stage in the appearance of ASL. The calculation of
155 more cases within 35 years of first exposure
assumes that the hazard was essentially eliminated in
the fate 1960s. If it was not a further 5O or 60 cases
(something slightly less than the number expected to
have been induced in men who could have been
observed for only 5 to 19 years by the end of 1984)
must be added to the total.

Further cases must also be expected to occur 35 or
more years after first exposure but it is, as yet, virtu-
ally impossible to estimate the number to be expected
with any precision. [t could, however, casily be
around 50. We suggest, therefore, that it should be
assumed that there will be another 200-250 deaths
from vinyl chloride related ASL aver the next 30
years. This estimate is in pronounced contrast with
that caiculated by Nicholson et af who suggest that
“within a factar of 2 or 3" there will eventually be 2
total of 350 deaths from viny! chioride related ASL in
the United States and 1200 in Western Europe alone.®
Nicholson et al used a complex model to deduce these
figures based on the assumption that the incidence of
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ASL atany point in ticne increases in proportion to (i)
the first power of the product of the population at risk
and the degree of exposure and (ii) a higher power
{most probably the third) of the time since exposure
first occurred.® Knowledge of the distribution of cases
recorded by the National Institute of Occupational
Heaith and Hygicne (1982) by year of first exposure
and year of occurrence, Lthe amount of vinyl chloride
produced, estimated average exposures at work at
different periods from before 1950 to 1970-4, and
normal national mortality rates allowed them 0 make
approximate estimates of the variables in these equa-
tions and hence to calculate the number of cases that
might be expected ta occur in the future.

Only time will show which of the two methods will
give Lhe better estimate of the number of cases that
will eventually be observed. We are encouraged, how-
ever, to think that the lower estimate may be the
nearer as the method of Nicholson et af predicted an
increase in the annual number of cases after 1979,
whereas the number recarded to date has declined
from an average of 9-2 in 1975-9 to an average of 6-8
in 1980-4. The latter figures will, however, almost
certainly, be revised upwards in the course of the next
few years owing to delayed reporting.
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LIVER ANGLASARCOMA CASES
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ICI Runcorn, UK

Hydro Polymers Ltd, Newtoun Aycliffe, UK

Cancer Control Agency of British Columbia, Vancouver, Canada
ICI Runcorn, UK

AECRP, Commentry, France

University of Cambridge, UK

Atochem, Chauny, France

Rhone Poulenc, Aubervillers, France

Naphtachimie, Lavera, France

ICI Hillhouse, UK

Inst of Occupational Health, Milan Uaiversity, Italy

EVC, Brussels, Belgium

ICI Runcorn, UK

EMAS, Cardiff, UK

Georgla Gulf, Delaware City, USA

Akzo, Arnhem, The Netherlands

mperial Cil, Sarunia, Ontario, Canada

ICI Wilton, UK
Nobel Industrier,
EMAS, London, UK
EVC, Brussels, Belgium

EVC, Bruasaels, Belgium

ICI Runcorn, UK

Ontario Cancer Foundation, Toronto, Canada

Noxrsk Hydro, Newton Aycliffe, UK

Atochem, Saint-Fons, France

EVC, Brussels, Belgium

Shell, An Den Haag, Holland

Quebec, Canada

Atochem, Jarrle, France

B F Geodrich, Akron, Ohic, USA

Iwperial Cancer Research Fuond, Oxford University, UK

Dow Chemical, Midland, Michigan, USA

Vista Chemical, Houston, Texas, USA

APME, Brussels, Belgium

VKE, Frankfurt, Germany

Berufsgenossenschaft der Chemischen Industries, Nurnberg, Germany
Lever Bros, Warrington, UK

Centres for Disease Control, Atlanta, Georgia, USA

Atochem, Moutluel, France

ICI Millbank, Loudon, UK

Solvay, Brussels, Belgium

Alberta Cancer Board, Edmonton, Canada

Inst Industrial Medicine, Milan, Italy

Imperial Cancer Research Fund, Oxford University, UK
DiversiTech General, Akron, Ohio, USA

ECVM, Brusgsels, Belgium

Berufsgenossenschaft der Chemischen Industries, Heidelberg, Cermany
¥onsanto Co, 5t Louils, Missouri, USA

The Vinyl Institute, Wayne, NJ, USA

Electrochemical Industries, Acre, Israel

Diamond Shamrock Cotp, Dallas, Texas, USA

University of Otago School of Medicine, Wellington, New Zealaad
ICI Australia, Melbourne, Australia

Sundsvall, Sweden

AP00055843



| o

JOHNSON Dr C A
JOHNSON Roy N
KAIPERT Dr J H
KLEIN Dr H
LAGAST Dr H
LANHAM Dr John

LANOUZIERE Dr Claudine

LAWRENCE-JONES Sir €
LEE Dr F I

LELBACH Prof Dr WK
LEVEQUE Dr G
LEVISON Prof Dr D A
LEWIS Dr P

LIGO Dr R N

L0 MARTIRE Prof N
Luss R D

{JSSATO Dr Josette
MALTONI Prof C
MATTIUSST Dr R
MELTON B

MIDDLETON D

MOKKA Mr

MONTESANC Dr R
MOTTI Dr 4 A

MUNOZ MOUTON Dr M
MacSWEEN Prof RNM
NAKAMURA TIr §
OSMAN Dr J

PADDLE Dr G M
PAGLIALUNCA Dr S
PAQUET Dr Christiane
PATERSON Dr J C
PIRASTU Dr Roberta
POSSBERG Dr J
PUECH Dr A M
PURDHAM Dr J
RAMBAUD Dr J
RICHARD Dr A
ROBSON Mrs D
RODRIGUES Dr MJF
RUTY Dr J

SALG Dr Joyce A
SCHIPPER Dr H
SCHUCKMANN Dr F
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SHAH Dr Has
SIGRIST Dr J
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SMITH Prof Allan H
SMITH J §

SMITH Dr P M
SPIRTAS Dr R
STAFFORD Dr J
STAHUNECKER Dr E
SULAIMAN Dr
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Goodyear Tire & Rubber, Akron, Ohio, USA
GenCorp, Fairlawn, Ohio, USA

Dow Chemical Europe, Horgen, Switzerland
Dynamit Nobel, Troisdorf, Germany
Solvay, Brussels, Belgium

Dow Chemf{cal, Midland, Michigan, USA
Solvay, Tavaux, France

Chief Medical Qfficer, ICI, London, UK
Victoria Hospital, Blackpool, Lancs, UK
University of Bonn, West Germany

CDF Chimie, AZF, Bully-les-Mines, France
Guy's Hospital, London, UK

Chemical Industries Association, London, UK
Dupont, Wilmington, Delaware, USA
EniChem, Milan, Italy

Occidental Chemical, Pottstown, Pennsylvanta, USA
Atachem, Port de Bouc, France

Institute 4i Oncologia, Bologna, Italy
Montedison, Milan, Italy

Formosa Plastics, Delaware City, USA
Hydro Polymers Ltd, Newton Aycliffe, UK
Neste Oy, Espoo, Finland

IARC, Lyon, France

Duperial SAIC, Buenos Aires, Argentina
Rlo Rodano, Madrid, Spain

Western Infirmary, Glasgow, Scotland
Japanese PVC Associfation, Tokyo

Health & Safety Executive, Bootle, UK
ICI Central Medical Group, Alderley Park, UK
Montedison, Novara, ltaly

Atochem, Serquigny, France

ICI Runcorm, UK

Istituto Superiore di Sanita, Rome, Italy
Wacker—-Chemie, Munich, Germany

Atochem, Brignoud, France

University of Toronto, Ontario, Canada
RPF Recherches, Antony, France

Rhone Poulenc, Roussillon, France
Saskatchewan Cancer Foundation, Regina, Canada
ICI, Sao Paulo, Brazil

Atochem, St Auban, France

NW10SH, Cinclonati, Ohia, USA

University of Manitoba, Winnipeg, Canada
Hoechst, Frankfurt, Germany

Diamond Shamrock, Dallas, USA

CMA, Washington DC, USA

Shell Chimie, Berre L'Etang, France
JARC, Lyom, France

University of California, Berkeley, USA
ICI Hillhouse, UK

Llandough Hospital, Penarth, UK

NCI/NIK, Bethesda, Maryland, USA
Somerset, UK

BASF, Ludwigshafen, Germany

Arablan Petrochemical Co, Saudf Arabia
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TACHECT Dr H
TAMBURRO Prof CH
ten BERGE Dr W F
TENKHOFF Dr N
TEPPER Dr L B
TERWIESCH Dr B
THERLAULT Dr Gilles
THIIS—~EVENSEN Dr E
THOMSON Dr D H
TONER H P

VAN DER MERWE Dr H J
WALLACE J R
WALTEMATE H
WEJDLING S O
WILLIAMS Dr DMJ
WILSON Prof R

YORK J

YOUNG A E

ZOBER Dr M A

Hoechst AG, Frankfurt, Germany

University of Louisville, Kentucky, USA
pSM, Geleen, The Netherlands

Huls AG, Marl, Germany

Alr Products, Allentown, Pennsylvania, USA
Huls AG, Marl, Germauy

McGill Universiry, Montreal, Canada

Norsk Hydro, Paorsgrunn, Norway

Cancer Treatment & Research Foundation, Halifax, NS, Canada

Society of the Plastics I[ndustry, Washington DC, USA
AECI, Sasolburg, South Africa

Esso, Sarnia, Ontario, Canada

BF Goodrich, Cleveland, Ohio, USA

Norsk Hydro, Stenungsund, Sweden

BP Chemicals International, Barry, UK

Harvard University, Cambridge, Massachusetts, USA
EVC, Brussels, Belgium

EVC, Brussels, Belgium

BASF, Ludwigshafen, Germany

Fram: Dr B Bennett, Occupational Health Department, ICI Chemicals & Polymers,
Hillhouse Site, PO Box 4, Thornton-Cleveleys, Blackpool FY5 4QD, England
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CONFIDENTIAL

REGISTER OF CASES OF ANGIOSARCOMA OF THE LIVER DUE TO EXPOSURE TO VINYL CHLORIDE -~ REVIEW DATE 1 JANUARY 1989

P R EF A C E : ACKNOWLEDGMENTS, SIGNIFICANT CHANGES, COMMENTS AND REQUESTS

1 The 7 new cases in the Register are the following: Canada 13; France 23, 24 and 25; Italy 07; UK 15 and 16,

2 There mre amendments from the previous Register against the following cases: Canada 11 and 12, UK 14 and US 4l.

%3 I would like to thank the following for information about new cases: Dr Dietz, Dr Contassot, Dr Lagast, Dr Benetta,
Dy Williams, Dr Smith, Dr Lea,

4 For additional information about other cases 1 thank alse Dr Delorme, Monsieur Bibeau, Dr C A Johnson,

Mr Roy N Johnson and Professor Lelbach.

5 So far as I Mmow the following people mre still alive: cases France 15, 22, 23 and 24; Germany 31 and 323
US 3% and 36. Is this correct? This is important information for the industry world-wide and I would appreciate
news, especially regarding the cases in Germany, please.

6 Tables 4G and 4H have been enlarged by the addition of the factories at Tavaux (France) and Hillbouse (UK), as
each of these has now had 4 cases.

7 I should be glad if all recipients of this Register would continue to keep me fully informed of any new cases, or
give the name and address of someone who can send me the necessary details. Y have again attached a blank sheet at
the back of the Register so¢ that information can be supplied under the appropriate headings, so far as possible.
Please also send any other relevant information about earlier cases, or about factory changes.

8 RESEARCH: {(a) May I again ask that all individuals involved in relevant research keep me informed and if possible

send me reports. Perhaps recipients of this Register would pass on my request.

{b) Co-factoras - I have recently met Professor Carlo Tamburro at the University of Louisville, USA, to
assess the data which many of you kindly sent in response to my questionnaire about possible co-factors
with Vinyl Chloride. We found there was no correlation within Europe but among the North American
cases there was a suggestion of a co-factor effect on latency. In plants where Di-Ethyl Maleate had
been used, the latency period seemed to have been shortened.

9 There was an excellent response to the circular I sent in June 1988 mbout the Register mailing list. Thank you.
Please continue to keep me up to date with news of retirements, movements and changes of address.

FROM: Dr Brian Bennett, Occupational Health, ICI Chemicals & Polymers Limited

Hillhouse Site, P O Box 4, Thornton-Cleveleys, Dlackpool, FY5 4QD, England

February 1989
BB/BGS



Table Sequeunce
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Sheet S LIVER Aagloasrcoma Cyses —~ (Keview Date: 1 Jan 19489) DAY ~ HONTH ~ YEAR
[} | [} ] ] 1 t L] I ] [} L} t I i
i 1 ? t 3 ] 4 ( b \ 6 [} 7 ( 8 t ? t to | i 12 1 £ fl Vi 1 15 4 13
' 1 1 2 1 o i : ¢ t X i A
COUNTRY AND | NAME OR { DATE OF § ] ( FIRST VC | DATE UF | ACE AT ) YEARS UF ) YEARS OF | DATE OF | Wi1STOLOGICAL | ESTIHATED | i OTHER 1 GTHER
REFEREHRCE | INITIALS ) SIRTH § COMPANY ( FACTORY | EXFOSURE | DIAGNOSIS ¢ DIAGMOSIS | EXPOSURE TQ § EXPOSURE ) DEATN | CONFIRHATION | EXPOSURE | OCCUPATION | CAREER ] COHHEXTS
NO 1 | ] ] ) | | | DIACHOSIS 1 ) | LEVEL § _HICHLICHTS |
Usa ] i + ] \ 1 1 AL 1 1 i t i [ '
t ] [} ] [} ] { i L] i ] ) 1 ] 1
26 jdohn Berry)072.07.23 ) 8fC flouln- | ©).10.47 | 00,90.22 52 1 28 ] [Li 111.02.25 ¢ Yea {Euposed (o j¥arinve jobs| 1K Kasinshkl
] ' t ville ] § (up ta 2 | (desath) | {deach) ] { ] Jsome dagreelin PYC 1 fletter of
] i ] 1 ] | yesrs { | | ] i ite 22 |plance from | §26/2/79 sand
) ] { ] ] | alrer ] 1 1 | ] jchemicala §cold ruvos o] 1Frof, Taaburco
J ) ] [] I { death} ] L] ] i } Jut makp  {paste 1 fleceer of
[} ] ] [} t t ] [ ] ] ] bexposure jrecavery to | 1971779
3 | ] ] ' | ] 1 | i | fwia to VCH,§PVC charging| '
] ] ] t 1 ] { i ] { ] Iprobably  joperstor to | ]
¢ ] ] ] ] 1 ¢ ] 1 | 1 thigh {pante ' §
] ] 1 i } t [] I i i | ] jcharging, | ]
1 ] i 1 t [} { 1 { t 1 I (111 Augusc | ]
\ i ] ' \ { ) { | [ t ) 11965, 1 |
i ) t ] [} | ] ] 1 ] ] ] {Terulnaced | ]
! t 1 1 t ! t ] i ) { ] {employsent | ]
[ [ " I { } i i | 1 i | ) {Jan 1966 |
27 fJu {11.05.16 | WC IS Charle-) O1.0F.41 | 30,101,718 62 [ 37 ] (25.11.78 ) Yes ) High™  jOperstor ¢o jExposure In |R N Wheeles
I¥orrest ¢ | S 1 etep \ I ] ] ({MLOSH ] ] { 110.10.76 tbulk and 11er of & Jan
t 3 ] |} ' | ] ] {says 27 ] ] ] [] jddsperaton PVC| 1979 aud
] ] ] 1 | | i { land C 1 ] ] fl Jusnulacture {Chacleaton
' ] ] [} \ | | | (Daily Maily ] 1 1 1 [Dathy Hald
{ | | 1 | { [] t i25) i ] 1 { | 130.41.78 and
| [} ¢ ) ) i 1 { 1 i L} ) [} | §N Kaminski
] 1 1 (1 ! m i i l | L ] | I 126742419
b3 ) {11.0%.17 ) &C 1S Charle-) 8, i 11,98 ) el 1 p1) 1 k3 ) 103.11.78 Yes ] ] f (& Kaafuekt
: { f {1 eton | ] i ) | 1 ] 1 ) | tleccer of
| | [ ] [ K| 1. - ! [ ] 6/4/19
29 { 1:2.10.07 } ¥C IS Charle-} 00,05.42 | 00.03.80 | 72 1 k1) ] 16 IOI.O).EB ] Yew % : JI :l Keusoak £
] ] ] 1 etom t [} 1 [} i i ] ] ] ] jLercecs of
: | t 1 ) 1 | | ) 1 ) ) q \ 119Eh June 1980
1 1] il | 1 1 [ i i 1 b Sth Mov A98D
30 14N V22.,07,22 | Ténneco  JElemington 11.06.84 ( 30,12.80 | 58 ] 1} 1 3 130.12.80 § Tes :6 = un..m:u.mumn“ J. :
4 t | Chemicais | [ t t } 1 \ 1 19 - HinimaljMechantc | i
' ) ) { 1 | 1 I | | ) ) & yrs } ]
1 { ] i [} b ' 1 | | | [ |Elsevhere | ]
I | ] 1 [ 1 i | ) 1 | ] tit yes t 1
i ) [ ' i i t ] 1 i | 1 {Bofler housei |
) t ] [} i ] { t i [} i ] {Opecaror 1 ]
1 1 [ 1 ] I t ! 1 1 1 i 9 yes ] 1
3 1 108,711,237 weC 45 Charle-| 12,05.46 | G1.08.8¢0 | 57 i 35 1 [B) 102.04.82 ) Yoo JHigh (But |Chemical |From 1959 to 1Bc Decey
t { ) { ston ) ] { 1 Pl i ] foot as highjOperator Ln {1976 Altphaticiletter
i i [] i t ! i I | | | 424 reactor (chatge {Cheatcats (16-106.81 and
] ] \ 1 | | t ] 1 ] ] teleaner freactor joperacor and & N Mheeler
! | ! ' 1 1 | | | | } fvauid ' ifrom suly 19761letter of
] ] [] 1 i | ] | i 1 1 texperieace)| teo date 19,4181,
] ! ] i ] | { [} J i ] (Mocked aa | )Foreman 1AJao #¢ Dacwy
L} | ] ] | i [} t [} ¢ 1 {labourer | |A}dphatic fletter uf
1 ] 1 1 | | [] i t ' | 1Tom 1 {Chemlcat 1070181 e
i 1 1 ] 1 i 1 | i ! ) fJune 1941 |operation {date ut drarh.
} t ] ] | | ) ' [} I 1 1to May 1940 I I
i ) ] ¢ t i ] ] t I ] jaud way i 1 !
t ] [} ] ) ] ] i | i ] jhave i 1 i
} [ ! ! ! i | 1 | ! | |cdeansd I | [
] } ] I | ] } [} ] I i freactors lag t ]
[ 1 . . ¢ ' [ R PR ) t
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rYage W WP/ ASL 2 - LABCIOUASE 5,5
UK systes of daLes
USA LIVER Mgilaogarcoms Cases ~ (Review Date: | Jsn 1989) DAY -~ HONTH - YEAR
Sheet &
] 1 t I | ] | ¢ | | [} | [ | |
1 i 2 i 3 ] 4 ] 5 i [ [} 7 i 8 t 9 l i0 | (R | 12 | 1) ] I4 [} 19 1 LT
] ] | i |5 ) ) 1 ] i } | | 3 | —
] t 1 [ ] | | ] ] ] | i 1 [ ]
COUNTRY ANO { NAME OR | DATE OF | | } FIRST VC | DATE OF | ACE AT ) YEARS GF | YEANS QF j DATE OF J HISTOLOGICAL | ESTIMATED | J OTHER 1 OTHEK
REFERENCE | INITIALS | BIRTH | COMPANY | FACTORY | ENPOSURE | DIACNOSIS | DIACMOSIS § EXPUSURE TO | EXPOSURE | DEATH | CONFIRMATION | EXPOSURE § OCCUPATION § CAREER | CUBHEN TS
RO ] t ] I ) ] H . | DIACWOSIS | | 1 | LEVEL | i HICHLIUHTS
] 1 [ i ! 1 ! ) 1 ] | i | i 1
1 [} 1 ) ] [] } 1 1 [ § | ] ] 1
32 {1C ¥ Clvoux|22-02-08 | Monssnto Springfileld 15-)0-51 ) 00-07-79 7 ] 8 i 1Y {17-05-80 | An autopsy |The desth 192401954 J 1uformatlaun
i ] [} | Mane 1 ] [ ] I{in PV¥C i ) wes donc and |certificateiVaricus jobaf 1glven Lo
] ] i [} ] [} [} ] jsutoclave | | (mmediate {gsve jin polymeys | Lletcer of 24
] ] i I i ] ] ] jares) | } cause of {Hr Giroux' |[manufacture | 1February 1982
) i | t i ] [} ] t | | death given (ususl |BUTVAR J Jrom Ur
t 4 ] t ) ] ) 1 y | | »» laccupation JLUSTREX 1 IRakier C
} (1 ] ] ] 1 ] [] ) | |"Anglosarcoma™l am “kettle|i951-1964 1 {Ravnem ol
] 1 1 ] ] t ] ] 1 | ] {operator” (Varlous (obs] jHonsanlo
| ] | | ! ] | t i [} ] Hin {in snd } I1Springfield 4o
] ] 1 ] ] [} ' 1 1 1 ] "chemicals jsrouad PVC ) {0c A Hunn ol
t t ] ] ] ] ] § [} { 1 Iindustcy”. fautachsvea | (Heasanto
{ ] ] i { L} ] ) L 1 L \ 11964-197y 1furope.
L ' I | 1 ' i 1 | ) 1 1 (Various ] i
| ] | 1 [} ] i 1 | 1 [} ] {clerical 1 |
] 1 | 1 [} ] [} ) { ] [} i {fobs In PVC | 1
! ] 1 } ] ] | ] 1 J | i {polymerisation l
| ] i | | ] L} § | ] [} 1 pfacility! 1
) ] t ] | } ] ) | | | ] |Retired ) |
\ 1 1 ) 1 1 " \ ) } I { 1BI-03-73, | ]
i [} ] i [ ] | [] ] ] i | ] ] ]
13 iS5 Ferguean}OA-10-27 | BFG tlouisveilic 09-09~-54 | 11~05-82 | 54 [] 28 | 8 JAlive { Yem 1 fHultlpie ] {Pcaf Tambuiz o
1dar [} ] ] t ' L] [} ] ] ] ] tiobe | Hetter ol
| i ] ] | ' ] | ] ] i 1 tlncludiog | F12 Aug 1482 «
1 | { ] t ] ] 1 | ] | 1 (Pely { 100 H N Jolnsen £
| [ ] [} i [} { { 4 ] ] 1 j0perator + | {leccer of
1] } i | ] o 1 | ! i } } {Polycleaner, | 128 Feb J9HI.
I 1 ] ] i L] ] ] | 1 t 1 ] ]
34 iMc Byrum  )29-01-34 | BFC fLoulsville 1953 1 03-11-82 13 4 27 | 10 |06.08.83 {Yes 1 jraly 11965 lete 8FC 1D B N Jubioun
] 1 ] ] ] 1 i ] 1 ] ] { }0perataos + |to become a  Jletter of
1 | i ' | ) i [} i ] ) 1 JAutoclave  |Clergyman. {3 Nov 1982,
i ] { [} | ] ] { i L} l ' {Cleanes t } 2B Felr 1983
i | | t ) ] } [} | ] 3 { 11955-6%, | land 9 Aug
' i i 1 ] | t 1 i I ) } i | (1984,
| ) 1 ! 13 L 1 ! { [ | ] ! L
] [ | ] | ] ) ] ] [} [ ) ] [ 1
35 ) 109-03-12 | e 1S Oharle-{ 23-07-44 | 18~07-83) | 7\ 1 39 ] Ve }16-07~8]1 | Yes JHIgh from ) t 1Dy Dacey
! ) | Iston | [} | 1 ¢ { 1 11944 to [ | Hettee of
] i + | | 1 ] | | 1 | 119535, § | IS Sept 49ni.
) 1 ] | | } [} | | ] | |Hedium toom| § 1
| | t ) ] i [} 1 1 [} | 11255-1958 | | 1
1 ] i i i ] ] [ ] [ 1 1 i ) 1 B
16 ] 127-08~32 | The General |Ashtabula{li-06-56 (2({-08-83 1 50 { 27 { 27 JAllve t Yes (Mudecate PI936-36 1 RN Lot (o
| i [Tivre sad I [} ] ! [} | | i t {labourer | et ter ot
' ' {Rubbder Co | i t { { ! \ 1 ) 14956 57 ) 112 Sept Qe
L} [} b 1 ) ' | i t | ) i tprod Lelper ) [spotted ai
| ) ] 1 t } | [} ] | ] | 11992-70 } Imedical
I i | ! i i ] ] ] ] ! ] Ieperator i TMay 198,
i | i l { ] ] I { ] 1 f 1197075 § 1Teating
1 ] 1 t ] } ] t ] | i 1 jedectrliban | 1 wmme 1l
i [] [} | ] [} ] 1 } 1 ' 1 192t eaeac | THay 14nd
| t | i i 1 1 } L} ¥ J [} |
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Page 3t JICI CHEMICALS & POAYHERS
UsA UK aystem of dates
Sheet 7 LIVEA Aaglossrcons Casea ~ {(Review Date; | January 1989) DAY - POHTH - TEAR
_c
1 I [ | t ] t ] ] ] ] ] [ | [l
1 ] 2 [} 3 | L] | 5 ] 3 ] 7 ] 8 ] 9 ] 10 3 it | 1 13 ) 14 | 13 ] 1]
1 i i | i i { i [ i L ] ] ! ! e
I ] ] ) { t ( {YEARS OF | { \HISYO- | [ 3 \
COUNTRY AND {NAME OR | DATE OF| i JFLAST VC |DATE OF (|ACE AT  (EXPOSURE |YEARS OF| DATE OF [LOCICAL )ESTIMATED) §OTHER i
AEFERENCE FINITIALS] BIATH | COMPANY | FACTORY (EXPOSURE |DIACNOSIS|IDIAGNQSISITO 12XPOSURE| DEATH LCOMF It | EXPOSURE JOCCUFATION ) CAREER 1 OTHER COMMENTS
[0 1 } | ' ' | ' I0LACNOS 154 I PATION  JLEVEL t {HLCHLIGHTS) '
] i i ] 1 ) i i { | l i I i !
usa 1 { \ ! t 1 [ [ l 1 i ] [ i i
7 N 4 1(25.08.29) aFC jlouis~ ) 1953 106.08,B4 | 54 ] k1 ] 22 106.08.84 § Yas | Kigh (Worked | }Information given in letter 09.08.8¢
|Payton | | iville [} I ] ] t ] ] ] iregularly | (Erom Dr 8 N Johneon
] [} i 3 ] ] ] ] t [} ] | ILn PVC mcca| |
1 I i ] i 3 L | { | ¢ (] 11ln the 1 |
t [} | | t I { t i ] 1 { Jearly days | |
) ] 1 ' b ] 4 ] t I L | (was a { ]
) t i ] t | { } t [} ] 1 jreactor 1 t
' ¥ i } ] | 1 [} { 1 ] i icleaner ] |
' i | I | i I t [} 1 ¢ ] 1E953-25_ ] i
- ] | ) i 1 [] i) | ) A | ) (] 1}
\ i [ [ [} [} ¥ ] ] ] ] ] i J] jThromba cytopenia and leukopenls since
38 w3 128.08.22)A1 ¢ tCalvert {00.02.63 §19.01.,84 | 61 [} 0 | 20 128.30.81 ¢ Yes | High INoreal [} {eface 1978, Gold rreatsent for acthvicie
1 ] {Products |Cicty [} ] ] ] ] [} ] |1961-1982jprogression) 11976, Under Dr*s csre asbout 6 wmonths
t ] i t i ] ) ! { | i I 1from helper| Ibefure desth, had pawsed arendacd physical
] ) | ] [} ] ] ) | 3 ] ] jto sentar | joxaminacion 3 manths earllec. J Barv
] ] | ] { { { ] { I i 1 loperator, | fletcera of 22,)0.8% and 21.01.85.
A ] ) ] ] ] 1 ] { ] ] ] ic leaned I ]
M | ] | ] | | 1 ] 1 ) ] | iresctors, | i
| 1] | I |} | 1 1 | | | ] istripping | |
L] t | ] I i t ] t t t ] 1ond ' i
] [} | } ] ] ] ] ] i t ] trecavery 1 '
i \ i 1 ) ) [} [} ) | ] t {arcas as | [}
i { { i ] ! ) | 1 1 | [} juell as 1 )
] ] ' ) [} 1 3 ] ! [} | | {icharging | [
¢ i { ! ] | 1 | | ¢ } ' loperator, | (]
[ | | ] t { 1] - | 1. l 1 | { |
L] ] { ] t t E] ! ! 1 ] 1 [} [} tNever in hompital for any chronie or
39 )3 Memice{27.06.18|Pantasote [Passsic | 960 (March [ 1 { 24 | 23 129.06.484 | Tas | Lo 129.09.60 ~ {Vorkaed Jarute medical prablems. Death crreiffcnts
' ] | | ) 18984 1 t ] ! ] ] IMay 66 |befoze irtates causc of death cardia-pulmvuary
] ] i i ] ] ] ] ] | | [} ¥inyl 11960 farTeat secondary {o sanglosarcoms of
| [ | ) i | t ! I { ! 1 tFabricaziontwith US  fliver.
1 ] ] ] } ] ) 1 1 | ) 1 {Plant |Atlr jLetcar of 15.07.86 from Jahn E Ertel
] ] L ] t ] ] ] ] ] t [ High jMay 66 - iForce, tof Pancatote with letter of 24.02.484
! 1 i ] ] } ) ] 1 ] ] i JAug 7D {Unitad tfrom Dr Auerbach, Pathologist.
' | | ! | i y ] | t ! i Wrtlcey 1Hool )
[ { i f i ! 1 i ! | | \ {Resln IDyera ]
L} t t i \ i t l H ) 3 } {Operscor  jand {
] § | 3 i | t ! L | i ] ({1oc Jul 66|Dhenite N
' ) I ) 1 ) 1 i i 1 | | I- Sep 67 | 1 X
' | i I i ! ! | 1 1 1 | IResctor ¥ 1
' 1 ] ¢ ! ' t | | 1 ( | JOperator) | |
1 l t | ] | { t t ] t ] Low 1Sep 70-82 1
] ] ! i t 1 i | ! { I 1 tHahome ¢ | 1
¢ \ { I | i ] i | ] t t Operaior 1 1
1 i i ] 1 I i ] i ] i | Loat 11982-83 | ]
1 | 1 | 1 1 | ] t t ] Il 11311 i I
i ] i | [ L} 1 ] ] | | 1 |Uperacor, | |
[} 1 ! | i 1 | | [} I i i tCaleadar | )
1 1 | t ] i 1 ] [} | | { I1Shop, watréd) 1
i | i | ! ) { ¢ i | | I {retirement ]
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Page 32 1€l CHEMICALS & POLYMERS
usa UK systen of dates
Shect 8 LIVER Augiomsrcoms Tsses ~ (Review Date: | January [939) DAY — MONTH - YEAR
[} [} i ] [] { { i | I | i ] t i
) ] 2 [} 3 4 t 3 | 6 1 ? ] 9 t 9 1 e ) ]} | ] 13 I 14 | 15 1 ta
1 ] i ] ) | 1| 1 1 L] | ] { [} .
] I I ) \ ] {YEARS OF | ] {HISTO- | [ ) |
COUNTRY ANO |NAME OR | DATE OF| 1 JFIRST ¥C JDATE OF |ACE AT  {EXPOSURE |YEARS OF) OATE OF jLOGICAL |ESTIMATED( 1OTHER ]
REFERENCE IINITIALSE BERTH { COMPANY | FACTORY (EXPOSURE {DIAGHOSIS)DIAGROSESYTO | EXPOSURE} DEZATH J1CONFIRM-|EXPOSURE |OCCUPATIDN ) CAREER { OTHER COHMENTS
NO ] ] | ] ] i IDIAGNOSIS§ 1 1ATION ILEVEL [} ) RIGHLICHTS)
i ) i } [l [} [l 1 — i (] [ i | [l
UsA I ] ] i) [ f [ [ i t 1 1 ] ] ]
40 e rP 126,10, 34) WFC jlovts~ §22.05.42 | 1987 | T2 ] &5 & 34 103.0t.B7 | Yem { High {Chemical | {Letter from Br Dietr, BFC,
1Gltmer } ] jeille ] 1 ] t t | | 119421974 Worker } (10.3.87
t [} ] ] [} ] t 1 | 1 [} 1194245 i ]
V | [} 1 ) 1 } 1 l [} L} I low 4§ | 1
I ] ) 1 ! t t i t i 1 J1975-1976fForeman { 1
i | { ) } ) { i | } 1 L} 11945-76 ] '
X i i } } ! { i i | ] | i ] {
t i | | I i ] t [} ] ! 1 I I
4) IR Wuckley 2.02,15{Coodyear (Niagars | 949 | 1987 | 72 1 3 { 27 120.08,87 { Yes ) High [1949-65 | Retired (Letters [rom Praf Tasburro
{ ) t {Falls § [} t ] } i i I JChenlical Op/ 1977 iUniversiiy of Laulaville, 1987
) ] | ] L} i 1 ] [ i | 1 }Shife Supf | (Age 62) jand Dr € A lohnson, Coodyear, 9688
i ? t ] ] [} 1 i | ] i ] iForemsn, | ]
{ | | ] ] i ] ' | 1 ) i {FYC Rewin | ]
{ t ] } ) | L t 1 1 | 4 ) Production | ]
| | ] I ! t | ] | I } | Medium 196577 | |
] \ 1 [} [} ' ] ] ] 1 } \ INF Plant I )
| ! ' t ) | | i 1 | ] {{Lefc PYC ares for 6 monchs '
} ] (] ] ] t 1 $ [] 1 ] i 4a 1965) ] ]
1 | ] ) ] 4 Ll ] (] | | i ) Ut ]
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Page 33 ICY CHEMICALS & PULYHEKRS
YUCOSLAYIA
LIVER Anglosarcoms Cases — {Reviev Date: | Jan 1983}
[l [] ] [) ] [} [ ] ] ] i t [} ]
3 ] 3 L] ] 5 ] [] ] ? } a ] 3 ] 114 1 ]} { 12 ] 13 ] & ] s t 16
{ [} | 1 1 ] ) 4 ! 4 H § 3 \
| ] [} ] ] [} ) YEARS OF | { {HISTO- [ | ]
COUNTRY ANO $3ANE OR | DATE OFi | [FIRST VCHOATE OF (AGE AT IEXPOSURE | YEARS OF| DATE OF {LOGRCAL | ESTINATED{ JOTHER [§
REFERENCE INCTLALS}) BERTH |} COMPANY | FACTOLY | EXPOSUAR)DLACMOSES)OLACMOSIS| TO (EXPOSURE| DEATR ) COMPFYEM~] EXPOSURE § OCCUPATION |CAREER [} OTHER COMMENTS
"o t t ] {PIAGNOSLS| {ATION  (LEVEL (] 1 HICHLIGHTS)
i ! 1 1 i 1.
1 [} [} ] ) [
JucosLaviaA i t $ 4 ' '
) t i ] - L ¢
(1] 03.04. 340 Jugo ISprit 100.00,5%08.04.73 59 20 20 08.04.73 Yes ] {SARIC et al paper
ivingl ] ] ] ] 1Eny Health Pecepective VYol (7.
] L] t 1 ! ipp 189-192 1976
L] | i [} 1 A
] | t 1 [} t
(13 19,1130t ugo ISphit 1090.00,50¢112,07,23 42 23 1] 12.02,7) Yoot 1YCH {*1n his Jetter ot 3 Ocr [970, Uy Spirtas of
i¥int1 ] ] { Product fon INIOSH changed the mtatus of Caar 02 €o YCH
i ] ] { tproduction employee. Dr Splirtas also
' i ' | inotified s new Case 0) also & YCH aroductlan
t ] ¥ 1 lwrker.
1 | } { t
] A [ ] i
o3 28,12, L hgo ISplie 04.06,54111,01,76 45 22 22 11.00.7¢ Yeet 1vCH i
(1271 381 i [} iProducrion 1
il } } {
[} ) ] [
04 11,06.304 Jugo 1Splic 15.12,58103,09.28 A8 20 18 03.09.78 Yeu jhose Kaminakt letier of 19 June 1980 and
Iviall {1ARC letcer of | April 1982
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{Review Date — 1 dan 1989)
Page 35 TABLE 2

Distribution of ASL Cases by Country

USA 3B #x#

v 9] Ak AkR

France 25 *kk
UK 15
Canada 13
Sweden 5 HARk
Italy 6 *
Yugoslavia 4 kkkkk
Japan - 3
Czechoslovaklia ' 2
Belgium 2
Norway 1
Total 145

* Dmit 1tQl - atypical case of PVC bag extruder.
*% Includes GO3 aerosol can filler,
%% Includes case US 24 which was dlagnosed as Cholangiosarcoma; & Frl5, 22, 23 & 24, G31 & 32, US33 & 36,
who are still alive, so far as known.
*%x%% Includes one monomer wotrker.
*x%%x% Includes two monomer workers.

i.e Western Europe 85
North America 51

Rest of World 9

Total 145

WPX/ASL2 - LANGTOCASES, 10
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Page 36 (Review Date — 1 Jan 1989
TABLE 3

Pattern of ASL Cases by Factory

(a) W Europe

Of the B5 cases in W Europe, 73 have accurred 1in clusters at 12 factories. Of the 31 German
cases, 28 have occurred in clusters at 4 factories,
ASL Cases

Dynamit, Trolsdorf, Germany 12
RP, Barry, UK 11
Wacker, Burghausen, Germany

Atochem (formerly Chloe Chimie, formerly RP), St Fous, France
Atochem (formerly PCUK) Brignoud, France

Kemanord, Sundavall, Sweden

CWH, Marl, Germany

1CT, Hillhouse, UK

Solvay, Tavaux, France

Lonza, Waldshut, Germany

Solvay, Jemeppe, Belgium

Atochem, St Auban, France

lm T A Y XX

~J|
W,

NB: There are 32 pre 1962 PVC plants in W Europe; 19 of these have had ASL cases (Ref Table 8)
(b} N America

0f the 51 cases 1n N America, 42 have occurred at four factories out of a total
of 55 factories. In N America 42 plants have not had ASL cases.

ASL Cases

BFG, Loulsville, US 15
BFG, Shawinigan, Canada 12
ucc, S Charleston, US 10
Goodyear, Niagara Falls, US ]
2
NB: There are 29 pre 1962 PVC plants in N America; 13 of these have had ASL cases (Ref Tables 9 & 10)
(c) Rest of World

The 9 ASL cases are bheljeved ta be 1n one cluster of 4 and two clusters of 2 cases,

WPX/ASL2 — LANCIOCASES, 1]
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Latency Periods (Years from first Exposure to Diagnosis)

W Euroge

N America

Rest of World

Countsg
Belgium

France
Germany
Italy
Norway
Sweden

Ux

us

Canada

Czechoslovakia
Japan

Yugoslavia

W Europe
N America

Rest of World

* Of the countries with > 10 cases,
below world average,

WPY/AQID _ T ast v yrmsmrs~

RS

No of Cases

2

25

31

W e

—
w

(=)
w

I

(]
<o

-
w

W
=

N

w

{of &~

51
9

145

(Review Date -~ 1 Jan 1989)

TABLE 44

Total Years

35

689

Average

17.5
27.56
20.38
21.16
22
24.5

23.33
23.25

—_—

26.13
24,15
25.62
aceeaes
15.0
19.66

21.2
19.33

23.25
25.62

19.33
23.84

W Europe Average

N America Average

Rest of World Average

* World Average

France, USA & Canada have an average latency period above world average; Germany & UK
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Page

(Review Date -~ 1 Jan 1989)

4B

OF LATENCY PERIODS TABLE

DISTRIBUTION

= ————— e — e i i o — T — T —— —— - — —t — —_

Average
Latency
Period
(Table &4A)

- — ———

¢
|

10-14 yrs | 15-19 yrs
1

0~-9 yrs |

—— e e}

| Canada

|

{ Czechoslovakia

- . - ———

{ France

- g
&~ o~ 7]
N N e —
N e o

- — . = - NEn -

—— —— — A ——— ————— ——— T v— T — —— ————

————— - ————— - — — o —— ——— A g i i ot — -]

* Includes G 03 aerosol can filler

WPX/ASL2 —~ LANGIOCASES,13
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TABLE 4C

LATENCY PERIOD OF ASL CASES TABULATED BY YEAR OF FIRST EXPOSURE

| MAX POSSIBLE | YEAR OF | LATENCY PERIOD | ARITHMETIC MEAN 1 )
| LATENCY PERIOD j FIRST EXPOSURE |  (NO OF YEARS) | OF LATENCY PERIODS | i
| 1 | i i

I 49 1 1939 i 38% | | :
| 48 | 1940 [ | 289 = 36.12 | )
| 47 I 1 | 37,21,37,41 ! 8 ! I
| 46 1 2 i 32,38,45 g ! !
| 45 | 3 | 38,14,32,42,45%%% i ] '
| | 4 | 28,11,24,20,24,34,39,1 886 = 28.58 | |
! ! | 4bkEk t 31 ] !
i ' 5 | 27,22,28,29,37 I { I
I ] 6 | 21,29,31,26,28,15,23,| ] ;
! | | 30,35 [ | !
{ 41 ; 7 { 29,24,29,28 ! { i
| 40 [ 8 | 28,24,34 ! | I
j I 9 } 30,26,20,38 | 559 = 25.41 ) f
| | 1950 { 26,22,31,19,23,14,33 | 2 | |
! } 1 )} 19,28,17,28,34,29 ! i f
| 36 | 2 |_21%*,15 ! | )
J 35 I 3 | 25,22,23,22,20,31,22,] [ f
l 1 | J2%ak { \ 1
} ] 4 ] 21,21,25,25,21,28%%x ) I !
| [ 22 t 849 = 22,94 i
) ] 5 | 22,23,25,14,19,21,27 | 37 ) )
| | | 27%k% 24,28, 30%k** I ! I
) ] 6 ] 21,12,27%%% 32 i | !
| 31 ] 7 | 19,17,15,13,16,28,30 | | |
| 30 i 8 | 18,18,15,17,20,20%** 28 ! '
] t 9 | 16,21,25,27 I 598 = 19.29 |
| | 1960 | 13,18,21,25,24,25 ] 1 ] )
| | 1 { 15,16,16,16,19,19,12 | ] |
] 26 i 2 ] 13,18,17,12,18,21,26 ) 1 ]
| 25 [ 3 { 16,17,20,21,25 i [ |
| | & | 16,17 | 246 = 17.57 | ]
i l 5 1 11,19,20 { 14 { i
| I 6 | 9,18,21 { ! p
| 21 ! 7 16 I | |
1 20 ] 8 t 18 ] [ |
| | 9 13 i 31 = 155 |
| I 1970 H | 2 1 VIOLA |
' i t ) ! | i
1 16 L 2 ! ! t {
I 15 | 3 i | | MALTONL |
] [ 4 ] ] | GOODRICH |
| | TOTAL I 145 CASES i 3458 = 23.84 | !
] ] } ] 145 ] 1

* Cholangigsarcoma
** Aerosol can filler
*#*%* The following are still alive, so far as known FrlS5, 22, 23 & 24, G31 and 32,
US33 and 36

WPX/ASL2 ~ LANGIOCASES, 14
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TABLE 64D
LATENCY PERIODS OF ASL CASES TABULATED BY YEAR OF FIRST EXPOSURE AND GEOGRAPHICAL
LOCATION

|~ MAX POSSIBLE | VEAR OF ] LATENCY PERIODS 1IN .
j LATENCY PERIOD ) FIRST EXPOSURE |  WESTERN EUROPE | NORTH AMERICA | _ROW

f I ( ! i

| 49 | 1939 } | 38*% | :
[ 48 ) 1940 i I | i
I 47 f 1 | 37,41 { 21,37 | |
| 46 | 2 | j 32,38,45 ] i
i 45 | 3 ] 38,45%%% ] 14,32,42 | t
] | 4 | 28,44%%* ( 11,24,20,24,34,39 | i
i I 5 | 27 } 22,28,29,37 | |
| ] 6 | 21,29,31,33 | 26,28,15,23,30,35 i 1
| 41 { 7 ] 29 { 24,29,28 i !
| %0 I 8 1 28,34 T 26 ) |
] | 9 § 30,26 | 20,38 ] |
f [ 1950 ! 26,22,31 P19 i 23,14 |
I I 3 ] 19,28,34,29, | 17,28 I [
) 36 { 2 | 21%% ] 15 } I
{ 35 ) 3 b 25,22,22,32%%* | 23,31 | 22,20 |
{ | 4 { 21,21,25,25 | 21,28%%* | 22 i
l | 5 1 22,23,24,27%%%24,28| 14,19,21,27 | i
i ) ] 30kk ] | I
i ] 6 | 21,12,32 ) 27kx% | i
I 31 i 7 } 16,17,15,13,28 i 30 | 16 |
| 30 i 8 | 18,18,29%%%28 ] 15 | 17,20 )
| 1 9 t 16,21,25,27, } ' 1
| ] 1960 | 13,18,21,25,25 | 24 | |
| ] 1 | 15,16,16,16,19,19 | 12 ! I
| 26 i 2 } 13,18,17,18,21,26 ¢t 12 | }
i 25 I 3 i 16,17,21,25 i 20 { |
I I 4 | 16 Y I !
| i 5 } 11,19 ! | 20 |
{ | 6 1 9,18,21 I 1 |
i 21 I 7 ] 16 | ! !
i 20 ] 8 | 18 | f I
I ] 9 | 13 | ] |
! { VIOLA 1970 ' j ] j
I i 13 I 1 | !
1 i 2 | L 1 !
! | MALTONT 3 I ! | ]
I } TOTAL CASES t 85 } 51 | 9 {

* Cholangiosarcoma

** Aerosol can filler
*%% The following are still alive, so far as known Frl5 22, 23 & 24, G31 and 32,

Us33 and 36

WPX/ASL2 ~ LANGIOCASES,15

APQ00055887
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(Review date } January 1989)

TABLE 4E

i | | i
: PLANT | START | LATENCY PERIODS OF ASL CASES | NO OF } AVERAGE
| | up I IN SPECIFIC PLANTS | CASES | LATENCY PERIOD |
! | DATE | (10 OR MORE CASES) | i |
| ! | | i I
| [ ] [ t |
{ LOUISVILLE { 19407 | 12,14,15,19,19,20,24,27,28,28,28,29,29 | 15 24,53 years|
| USA | i 31,45 | } i
| | } i
: TROLSDORF ) 1954  12,13,16,16,18,19,19,21,23,25,28,29 | 12 19,9) ;
| W GERMANY | | | ! I
1 | \ | \
| SHAWINIGAN | 1943 1 11,12,14,21,22,23,24,24,26,28,42,37 } 12 23.66 :
| CANADA 1(19417)] i | |
! | t | I
| BARRY | 1948 | 9,17,18,28,31,33,18,19,18,21,32 | 11 | 22,18 i
1 UK | { i ) |
| f ! i i I
} S CHARLESTON | 19397 | 24,30,32,32,34,35,37,38,138,39, 1 10| 33.99 i
j USA ] i | } |
{ ] f | ! {

WPX/ASL2 - LANGIOCASES,16
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LATENCY PERIOD OF ASL CASES TABULATED BY YEAR OF FIRST EXPOSURE

TABLE 4F

Page

32

(Review date | January 1989)

AND SPECIFIC PLANT (10 OR MORE CASES)

—
o
~

| YEAR OF FIRST | LOULSVILLE| TROILSDORF | SHAWINIGAN | BARRY { S CHARLESTON
! EXPOSURE } USA | W GERMANY | CANADA ! UK ) USA t
} 1239 | ! ] | i 38 I
] 1940 ) | | i i }
| 1 f f | 21 ] { 37 |
i 2 I | | ! } 32,38 I
| 3 | | b 14,42 | b 32 I
| 4 | 20 | i 11,24 | ) 24,34,39

| 5 | 28,29,27 | } 22,37 | t

i 6 { { | 26,28 ! ! 30,35 {
} 7 | 29,28 } | 24 I i ]
) 8 | 24 | i I ! !
§ 9 | f l t 1 !
{ 1950 | 19 ] | ) 31,33 1 I
! 1 ! b 29 ) I 28 ! J
I 2 } 15 | 1 } 1 |
| 3 X ! 1 23 I | |
| 4 | 28 b 21,25 ) ! | t
} 5 | 14,19 1 23,28 | } ! !
t 6 | | 12 } } 32 i l
t 7 | ] 13 i | ! {
| 8 | ] | | | |
| 9 t § } § $ |
| 1360 I 1 | | t I
| i ] | 16,16,19,19, t 12 [ | )
{ 2 | 12 } L8 | [ L8 | i
I 3 i [ 1 1 17 | }
! 4 1 I ! ! | |
{ 5 i I 1 t 19 1 }
j 6 | | | t 9,18,21 ! f
f 7 | | | | } |
[ 8 | I | | 18 [ |
! 9 ! ! | ! { !
| 0 ! | | | [ |
| 1 | | | | ! t
t 2 | ! I } | !

WPX/ASLZ - LANGIOCASES,17

AP00055889
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(Review date 1} January 1989)

TABLE 4G

| PLANT | START-UP DATE |LATENCY PERIOD OF ASL CASES | NO OF | AVERACE PERIOD |
| i JIN SPECIFIC PLANTS(4-9 CASES)] CASES | ,
! I ! [
| BURGHAUSEN | 1933 | 17,21,22,25,24,13,21,32,30 |+ 9 | 22.77 years !
| W GERMANY | ! i | I

! ! | !
: ST FONS 1 1939 i 21,28,29,37,38,27,61,34,44 | 9 | 33.22 :
| FRANCE ! ] | i |
| | | ] ! |
| BRIGNOUD | 1950 i 11,16,18,26,30,25,34,45 V8 | 25.62 ]
| FRANCE | | t | }
[ | | I [ t
{ SUNDSVALL | 1945 i 16,19,27,29,31 b5 | 24.4 i
{ SWEDEN I ! i | |
! 1 I I { I
| NIAGARA FALLS 1947 } 15,17,21,23,38 b5 1 22.8 i
| UsaA i § I t 1
| | ! I I !
{ SPLIT | 1950 { 20,20,22,23 I & ] 21.25 i
| YUGOSLAVIA| ! | | |
I | ! ! |
| MARL i 1943 b 15,16,22,21 i~ 4 | 18.5 ;
| W GERMANY | | ] ! !
I | | | i I
| TAVAUX | 1953 | 19,16,21,26 I 4 | 20.5 )
| FRANGE | ] | ! t
] I ' i ! !
| HILLHOUSE | 1940 i 28,25,28,25 | 4 i 26.5 I
[ UK | ! [ i {
| ! ! | l i

WPX/ASL2 - LANGIOCASES,18
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TABLE 4H

Page Ll

LATERCY PERIOD OF ASL CASES TABULATED BY YEAR OF FIRST EXPOSURE AND SPECIFIC PLANT

(4~9 CASES)

- e e e e e e e T T e e e e e e = v e e —
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W GERMANYI
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YUGO—
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!
|
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FIRST EXPOSURE! W GERMANY! FRANCE |

USA

f

I
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TABLE 6

e et

Page 4%

(Review date }

January 1989)

ASL CASE NUMBERS BY YEAR OF DEATH AND GEOGRAPHICAL LOCATIONS (EXCLUDING It,Ql)

) KEY I | ! |

{ EVENTS | ! WESTERN EUROPE | NORTH AMERICA { REST OF WORLD:
] } - } 1 }
| I | { 1 !
1 | 1955 | [ Cl i \
| ) 6 | 1 | i
) ! 7 | C2 { I
1 | 8 | | | }
H | 9 | I | |
) | 1960 | i { |
| i 1 { US8 | )
i | 2 | | C3 ! I
f | 3 | t i
) | 4} | USS | Cz2 1
f ! 5 | ] i
H | 6 | ! ] |
I i 7 i Fl | f i
| { a |1 | C4,C5,U84,U87,0810 | i
I ] 9 1 61 |_US12,USL6 | |
|Viola { 1970 | Swl } USll i i
i ] 1 1 G2 1 C6,US2 i |
) | 2 | N1,Sw2,UKl,It2 j 7 | i
{Maltoni | 3 | Ga** i C8,US1,0S3,0823 | Y1,Y7,Cz1 I
) Goodrich | & | GAKE§,UK3 1 C9,US13 | |
i ] 5 ] F2,F3,66,G7,G8,1t3 | US6,089,0518,0526 | Japl |
} ) 6 | Bl,F4,F5,F6,F7,5w3 | USL9,Us20,Us22, | Jap2,Y3 |
i i 7 | FB,F9,610,611,G12,Swé4 | Cl0,U821,U524* ] }
| ] 8 | FiD,F11,G9,613,G15 | US27,US28 | Y4 |
] | | G16,G17 I 1 )
! { 9 | F12,F13,UK4,UK5,G18 i ) i
{ { 1980 | UK6, UK7,Gl9,5w5,G20,G2lUS | GSL7, US29, US30,US32| {
§ } 1 | It4,F14,0K8,G22,G23 | I |
| I 2 | G26 { US31,C12 i !
] ] 3 | UK09,1t5,F17,B2,624,G25,G30] US35, US34, US38 ] H
! | 4 | UK10, F16, F18, G27,G29 | US37,U539 i |
[ | 5 | UKLl, UK12,FI9,F20,G28 | { Jap3 |
! I 6 | F21,UK13,It6,It7 ) cll I {
| I 7 1 t US40,Us41,C13 i |
i } _g78 | F25,UK14,UK15,U0K16 } | |
| | Total | 79%%% | 40%%% i 9 t
) [ i [ | i

* Cholangiosarcoma
** perosol can filler
%% Does not include the following who are still

Frl5, 22, 23 & 24, G31 & 32, US33 & 36

WPX/ASL2 - LANGIOCASES,21

alive, go far as known:

AP00055893
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Page 47

(Review date 1 January [989)
TABLE 7

ASL CASE NUMBERS BY YEAR QOF FIRST EXPOSURE AND GEOGRAPHICAL LOCATION
(EXCLUDING It.0l)

KEY | f ] $ |
: EVENIS | ] WESTERN EUROPE I NORTH AMERICA ! REST OF WORLD]
I J ' | | 1
1 ] i I H I
i j 1939 | I US24% f {
! P 40 f ! }
1 ) 1 }Fril,Fri6 } C3,US27 ] !
| | 2 I US13, US29,US40 I i
) } 3 |Frib ,FPr2irkt { C2,u819,Cl1 | t
] | 4 |UKL,Fr23%%* | C1,C5,US5,US87,U828,US835 | |
| i 5 |Sw2 ] C4,US3,089,C12 | f
i I 6 |Frl,Fr3,sws { €7,C9,US8,US11,US21,0831) |
| | 7 1Sw3 | C6,US22,Us26 | !
! { 8 |Fr9, Frl7 | USt I |
) | 9 |Frl2,Fr4 | US12,0841 ! !
i | 50 {Fr7,81,UK8,UR9 | USl6 Y2, Cz2
] 1 1 |Swl,UKS,Fr20,G30 t US10, US32 | )
| i 2 |G3%* | US4 i f
i t 3 1G15,1t3,G26,G31%%* t Clo, Us37 jJapl,Y1 )
| | 4 |G?7,G8,UK4,GI9 I US18,0833%*x% Y3
| | 5 1G11,G16,G1l8, FrlS%** | US2,US17,0820,U834 t t
1 i 1G23,G28,G32%k% ] ] f
| { 6 |FR10,G1,UKLS | USIEk%r I [
| | 7 }Fr8,G4,1t2,G2,UK12 { C13 fCz1 |
! \ 8 {Fr6,Bl,Fr22&%& 1t7 f Us23 }Jap2,Yé )
| I 9 |Fr2,It4,Fr19,Fr2l | } |
! | 60 |G5,G13,625,G28,1té | US39 [ i
{ | 1 169,610,G12,G17,G20,G22} C8 | i
| i 2 |G6,UK6,G21,B2,G29,Fr25] USé t }
] I 3 )Frl3, UK7,Frl8,UKL6 | US38 { |
! | 4 |Sw5 } US30 | !
| | 5 |Fe5,UKLL ! iJap3 i
i ] 6 JUK3, UKLO,UKl&4 ] I {
| ) 7 1Le5 i | i
| | 8 |UK13 | } \
I | 9 1G24 | | t
| Viola i 70 | { 1 b
| | 1} | | i
! i 2! } |
| Maltoni | 3 i { f
! | | | !
| | TotallB85 ) 51 19 |
| I | { |

* Cholangiosarcoma (usz24a)
** Aerosol can filler (G3)

*%* Frl5, 22, 23 & 24, G31 & 32, US33 & 36 are still alive, sa far as known

WPX/ASL2 - LANGIOCASES,22

AP00055894



Page 48 WPX/ASL2 — LANGIOCASES, 23
(Review date 1 Jamuary )989)

TABLE B
WESTERN FUROPE PVC PRODUCERS — START-UP DATES vs ASL CASES (OMITTING @03 & It.0l)

| START-UP| COUNIRY NAPE | CLMPANY NAE | TOCATION | ASL CASE NPBER | YEAR OF |
|__YEAR | t I | | lst Expasure {
| 1931 |West Cermamy | BASF | Lidwigshafen | | |
{” 933 |West Gemmny |Wacker | Rirghansen 104,07,11,15,23,24( 57 ,54,55,53,55,69,50, 53
[ { I | 125,31,32 155 |
1_1938 |Ttaly [Mootecatini  jAcma i | )
1" 1939 {Frence | Fhone—Poulenc/ |5t Fons 103,09,10,11, &  146,48,5,41,43, |
{ | |Chloe/Atochem ¢ _ 115,16,17,23 155,41,48,44 i
{1940 (United Kingdom)ICI/EVC |Rmoom (Closed 1948} ! f
| {tnited Kingdam)ICI/EVC )i L1house 101,04,12,16 44,54,57 ,63 I
[__1945 |Sweden | Kemanord/Nobel | Smdsvall(Stockvik)|01,02,03,04,05 51,45,47 46,64 |
i__1946 |France {Rhone-Foulenc {Roussillon 101 - 46 |
[ 1948 |United Kingdom|BP Chan/ICI/EVC|Rarry 103,05,06,07,08,09166,51,62,63,50,50 f
) { } 10,11,13,14,15 66,65,68,66,56 |
f |{West Germany |COWH/Hulg Marl 09,10,26,29 61,61,53,62 }
| 1949 |Belgium | Solvay | Jemeappe 101,02 58,62 t
| 1950 jFramnce | PQUK/Atochem | Brignoud 102,04,05,06,12,19|59,49,65,58,49,59, !
| i 1 ] 120,24 151,43 I
1 | France | Bune-Poulenc/ {St Auban 107,22 150,58 i
i I Chioe/Atochen | ! |
| |Bolland Shell Pernis, Rotterdam [l |
| Norvay {Norsk Heroya, Porsgrum |0l 150 !
| 1951 |Switzerland {Lonza/ICI/EVC |Sins 1 1 !
| 19592 |Italy IMontedisan/ {Ternd 107 158 I
[ | [Moplefan | I ! I
| |Icaly {Montedison/EVC | Forto Marghera 102,06 157,60 [
1 1953 lAustria {Halvic/Solvay [Hallein ] I
t | France |Solvay Tavaux 108,13,18,25 57,63,63,62 !
t | Ttaly Solvay Forrara 103 53 I
| | Spain Rio Rodano | Hernani | | }
| IUnfted Kingdom|BXL/BIP/NORSK |Ayclitfe f i }
I [West Gemmany |Hoechst Gendorf 18 {55 |
| 1954 {West Germany |Dynamit Trolsdorf 01,02,08,12,16,1715,57,54,61,55,61, !
| | [ 19,20,21,22,27,30{ 54,61,62,61,55,51 f
| 1955 |Spain {Monsanto TberiajMonzon I
| 1956 1Spain 1Caigsa Sabinanigo )
| Hispavic/Solvay|Torrelavega ] I
| 1958 iWest Germany |Solvay ___|Rheinberg } ]
I 1960 (litaly S _C Raverna/EVC|Raverna 104 59 |
{ West Gepmany |Lonza/ICI/EVC |Waldshut 106,13,28 162,60,60 |
| 1961 |Italy Montedison/EVC |Brindisi |
|__1962 |Portugal ICires |Oporto ]
I 1965 |France |Rhone~Poulenc  [Montlucon 2} 59 I
] | Italy Tozzi |Ferrandina ! | )
1 | Italy Persac |Mira, Venice |05 67 ]
| West Getmany |Wacker {Cologne | ! !
|__1966_|West Germany {Hoechst [Knapsack({Frankfurt) |09 60 |
{ 1967 |France Atochem {Balan )
| |Spain Rio Rodano |Miranda de Ebro f
| Greece \Esso Pappas |Diavata Salonika |
11968 |Belgium _  IBadiphil | Antwerp f
| 1969 |United Kingdom|Vinatex/Norsk |Staveley ] ] !
| [ Italy {Rumanica/EVC  |Cagliari Sardina | | 1

Continued
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VESIHNHJBDPEWCPWI(XRS—SMUPDKIESWA&CASES(@MGﬁ& 1t.01)

{START-UP] OOUNIRY WAME | OOMPANY NAME | LOCATION | ASL CASE NORMBER | YEAR GF )
|__YEAR f ! _ ! lst Exposure 1
(T1970 \Ltaly ISIE Porto lorres Sar | i
\ Tnited Yangdom| (CL/EVC Rmcom 1 |
| 1971 iSpain {Hispavic/ Solvay|Martorell ] ] {
I ) Seden | Kemanord/Norsk _JSt und ! ] |
| (Tnited Kingdom|BF Chem |Baglan Bay | | |
| 1972 (Fintand [ Pekama [Svartback { [ |
{ (Folland BES |Beek Limburg [ { |
{1976 |France 1Soc Art D'vinyl|Mazivgarbe i [ !
} ! }(CDE) ¥ ! !
| 1977 {Spain Monsanto TberialTarragona 1 )
71962  |West Germany |ICL/EVC |Vos Lapp § J f
| ! i {wi Lhelmshaven { i |

* Laboratory worker in Research Departmens
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(Review date | January 1989)

TABLE 9

USA PVC PRODUCERS - START-UP DATES vs ASL CASES

| START-UP| COMPANY NAME | LOCATION | ASL CASE | YEAR QF |

YEAR | | I NUMBER {__lst EXPOSURE |

19397 I*UCC | S Charleston 107,13,19,21,24,1464,42,43,46,39,
| § 127,28,29,31,35 {41,44,42,46 44
| Dow | Midland (made | | }
) | Saran copolymer) | }

16607 | *BFC | Louisville [01,02,03,04,05,148,55,45,52.44, |
i | {06,09,16,17,22,162,45,50,55,47, |
| L 126,33,34,37,40 147,54,55,53.42 |

1946 [*UCC/Dow | Texas City (Partially closed 1977)1

1947 | Goodyear { Niagara Falls 108,10,11,20,41 146,51,46,35,49

1948 | Firestone/ ! Pottstown 112 149 ]
i Ocecidental t i i i
j Uniroyal { Painesville | |
} | (closed 1975) | | I

1350 | Monsanto i Springfield 132 151
| | (Closed 1975 | | I

1952 '} Dow ) Midland (No PVC since c 1975) | I

BFG | Avon Lake {18 154 )

1953 Diamond/BFG | Deer Park { i ;

1954 | General Tire/ ** | Ashtabula |36 156 I
| DPiversiTech (Closed 1984. Reopened 1986 by Vygen) i

1956 | Alr Products Pengsacola (Pace) | | i
|_Atlantic Refiming { Brooklyn(Closed late 1960s) | i
| Borden | Leominster (Closed 1984) ] i
| Conoca | Hebronville (Closed 1975) i {
| _BFG } Niagara ] | I
| Great American | Fitchburg t23 158 [
| Plastics | (Closed 1983) J ) |
| Hooker I Hicksville {Closed 1980-81) | |
| Pantasote { Passaic(Closed 1984) 39 |60 1

1957 |_Atlantic Tubing Cranston (Closed 196/) ) |
| Tenneco/ Flemington NJ ) 30 159 |
| Occidental (Closed 1985) | ] 1

1958 | Keysor Century Saugus, Cal f { |
| Air Products Calvert City(Paducah) 38 163 t
| | (Closed March 1982 Ra-opened October 19831) j

1960 | BFG | Long Beach, Cal (No PVC now. 1 t
! | Formerly shown as Watson)
| Borden | Illiopolis ] {

1962 | Tenneco/Occidentall| Burlington NJ { ]

1963 Conoco/Vigta Aberdeen, Miss i | )
| Stauffer Long Beach, Cal (Closed 1982) t |

1965 1 Comnoco/0lin | Assonet, Mass (Closed by 0lin 1975) |
| Ethyl | Baton Rouge {(Closed 1984) | !

1966 | Diamond/Georgia | Dalaware City | i
{ Gulf { | 4
{Gen Tire/Pantasote | Mt Pleasant W Va [(Closed 1982) |
| BEFG Henry, Il1 i ) |
| Stautfer/Formosa Delaware CLty (9pld to Formosa 1981) I

1967 | Allied/Robintech/ | Painesville, 0. (No PVC made by Robintech. |
| Georgia Pacific GP converted to polystyrene) | }
]_ﬁgpker?Dccidental Burlington NJ | |

1968 |Firestone/Occidental Perryville (Closed 1982) {

|
)
|
!
|
I
|
!
¢
{
|
|
I
I
|
|
|
I
1
I
I
!
i
!
|
t
|
]
|
!
!
|
!
i
|
)
|
1
i
!
I
!
i
|
i
i
1
|
)
i
|
|
|
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USA PVC PRODUCERS -~ START-UP DATES vs ASL CASES

TABLE 9 (Continued)

Page

51

R

| START-UP| COMPANY NAME i LOCATLON t  ASL CASE 1 YEAR OF
| YEAR | | | NUMBER ] ist EXPOSURE
| 1969 |_BEG ) Pedricktown NJ ] |

{ { Goodyear/BFG | Plaquemine ]

| 1971 | Conoco/Vista Oklahoma City ] ]

i 1972 | Nat Starch Meredosia, Ill | ]

j__1973 | Bordem Springfield | |

{1974 | Atlantic Tubing/ | Cranston RI (Closed 1982)

) | Tallyrand J | |

\ | Shintech | Freeport, Tex | |

| 1975 | Certain-teed } Lake Charles | I

! | Georgia Paclfic/ | Plaquemine, La | |

| | Georgia Gulf I ! 1

| | Tenneco/Occidental| Pasadena, Tex I ]

| 1979 | Firestone/ | Addis (formerly shown as

{ | Occidental [ Plaguemine) |

i 1983 Tormosa | Paint Comfort, Tex| }

1 1986 Vygen #% | Ashtabula, Ohio { [

* My databank has no information on UCC before 1946 or BFG before 1950

%% Refer to game plant at Ashtabula, bought by Vygen from DiversiTech,

NB Some of the plants in this list were closed down, some have changed ownership

over the years, some have changed their product.
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(Review date 1 January 1989)
TABLE 10

CANADTAN PVC PRODUCERS - START-UP DATES vs ASL CASES

|START=UF]  COMPANY WAME l TOCATION | ASL CASE 1 TEAR oF
}  YEAR | 1 NUMBER | 1lst EXPOSURE
| | |
1943 Gaodrich { Shawinigan 101,02,03,04,05 144,43,41,45,44,
(19417) (Formerly Gulf) ! 106,07,08,09,10,147,46,61,46,53
(Formerly Shawinigan Chemifcals) f1L,12 143,45

(Formerly Canadian Resins & Chemicals) | |

| i
| |
La Salle (Closed 1975)

)
! 1
I !
| !
| !
! }
} 1
} {
| 1
i )
| !
! !
| i
| !
| |
| ]
{ |
| I
| |

|
{
1951 Monsganto | |
| f |
} | i
1957 Goodrich | Welland (Niagara) |13 157
| | {
] t I
1966 Esso (Imperial 0il) | Sarnia |
} } |
{ i |
1979 Diamond Shamrock Alb/| Fort Saskatchewan | |
| I

BF Goodrich |

WPX/ASL2 - LANGIOGASES,27
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{Review date 1 January 1939)

TABLE 11

EASTERN BLOC PVC FACTORIES - START~UP DATES vs ASL CASES

| START-UP| COUNTRY NAME | COMPANY NAME | LOCATION | ASL CASE { YEAR OF
| _YEAR j | i NUMBER } ist Exposuce
jPre 1939}Fast Ge rmany State Company {Schopau | |

|~ 1941 [|Russia State Comps [Vladimir et al )

{~ 1950 |Yugoslavia )Jugo vinil {Splic 101,02,03,04 153,50,34,58
1 1931 [Czechoslovakia}State Comps {Novaky 101,02 157,50

j_ 1955 JEast Germanay |State Comps |Bitterfeldt ! [

y_ 19%% {Rumania State Comps {Tcechim |

{~ 1957 |Poland State Comps |Osweicim (Dwory)

) |Rumania }State Comps {Tirnaveni { ]

{ | | jTurda )

|~ 1958 [Rumania State Comps |Risnov

} 1958  {Hungary {State Comps |Berente Baorsod ]

| 1981 Rumania State Comps {Borzestci | }

i~ 1963 |Yugoslavia Ohis Skopie § !

| 1965 JBulgaria |State Comps Varna K |

)_ 1967 |Poland |State Comps Tarnow | |

y 1968 iRoessia {State Comps \Dieriiosk |

i~ 1970 |Rumania State Comps Rimnicu Vilcea ] |

| Russia State Comps Volgograd [

1 1972 Yugoslavia jVinilplastika [Zadar }

{1975 (zechoslovakia{State Comps Neratovice !

{ {tussia {State Comps |Kalush Area ]

|7 1976 |Yugoslavia Hip Pancevo i

)~ 1977 |Rumania State Comps Rimnicy Vilcea |

WPX/ASL2 - LANGIOCASES,28
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JAPANESE PVC PRODUCERS ~ START~UP DATES vs ASL CASES

TABLE 12

Page

54

(Review date 1 January 1989)

{ START-UP} COMPANY NAME ) LOCATION | ASL CASE { YEAR OF

i YEAR | | } NUMBER [ lst EXPOSURE }
1 1950 } Chisso Corp | Minamata i } |
] | Kanegafuchi Kag | Osaka | 02 | 58 [
) | Tekkosha | Sakata } i f
j 1950 | Mitsui Toatsu | Nagoya ] 01, 03 | 53, 65 i
| 1952 | Mitsubishi Mon | Yokkaichi | ( i
} | Sumitomo Kag | Kikumoto } | i
| 1951 | Denkl Kagaku } Shibukawa ] i i
| | Nippon Zeon | Kambara | | }
| | Toa Gosei | Tckushima i | i
{1955 | Ryo-Niehi | Uozu ] | |
| 1256 | Nippon Zeon | Takoaka [ ] !
f | Nisshin KRagaku | Takeo i | |
§ 1957 | Kureha Kasei I Nishiki { { i
| | Shinetsu Kag ] Naoetsu { i {
|~ 1960 | Denki Kagaku 1 Otmi ] ] |
| | Kanegafuchi Kag } Takasago ! | |
1__1964 | Chisso Corp | Chiba ] ) |
| 1966 | Tokuyama Seksui | _Tokuyama { } i
| 1967 } San Arrow Kagak | Tokuyama i [ §
i | Sumitomo Kag | Chiba f | |
I 1968 | Ryo=-Nichi { Mizushima i { I
] | Shinetsu Kag { Tokuyama i I |
] 1970 | Chisso Corp | Mizushima ] I I
! i Denki Ragaku { Goi (Chiba) | | {
| | Kanegafuchi Kag | Kashima | | i
1 ) Kawasaki Yuki | Kawasaki | | i
| | Mitsui Toatsu | Sakai | | ]
| | Nissan Kagaku { Chiba | { i
| | Shinetsu Kag } Kashiuma | ! |
|~ 1671 | Tekkosha | Yokkaichi ] | i
1__1973 | Asahi Glass | Hayatsuki i | |
{~ 1974 | Toyo Scda ) Sakata } } |
1 | { Yokkaishi ] | )
|~ 1975 | Central Kagaku I Kawasaki i ] '
} Toyo Soda { Yokkaichi |
| 1977 Unknown | Kashima {

WPX/ASL2 — LANGIOCASES,29
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(Review date ! January 1989)

TABLE 13

SOUTH AND CENTRAL AMERICAN PVC PRODUCERS

|5TART-UP| COMPANY NAME | LOCATION { ASL CASE [ YEAR OF
| YEAR i NUMBER st EXPOSURE
)~ 1953 Monsanto Mexica { Lecheria (Mexico)

1~ 19546 | Policyd | Mexico City (Mexico) ) [
t 1955 | Geon Do Brazil } Sao Paulo (Brazil) ) ]
|7 1956 | Elchlor/Solvay | Saa Caetano (Brazil) | ]
| 1960 | Electrochlor jCapitan Bermudez(Argentina)) )
{ } Viplastic ) Mendoz {Argentina) ]
t 1961 | Indupa Cinco Saltos (Argentina)

|~ 1965 | PET Columbiana Cartagena (Colombia)

| 1966 | Carburo De Col Medellin {Colombia) ]
|~ 1967 | Plasticos Omega Mexico |
| j SOC Paramonga | Paramonga (Peru) } 1
i 1968 | Primex } Puebla (Mexico) i 1
|~ 1970 | Policasa | Managua (Nicaragua) 1 i
I Petro Dow | Conception (Chile) |
|~ 1971 Polimeros Mex { St Martin Puebla (Mexico) f
i 1875 Rico Chemicals | Guyanilla (Puerto Rico) ! [
| 1976 Petroplas } EL Tablazo (Venezuela)

p 1977 Indust Resistoc | Tlazcala (Mexico)

{ 1978 | Huls Brasil } Cubato (Brazil) )
| | Polychem | E1 Salvador I |
| j Policyd | Coatzacoalcos (Mexico) | !
§ 1979 | PET Camacari { Camacari Bahia (Brazil) ] |

WPX/ASL2 -~ LANGIOCASES, 30
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(Review date 1 January 1989)

TABLE 14

AUSTRALASTAN PVC PRODUCERS

START-UP DATES

| START-UP |COMPANY NAME

} YEAR |

| }

iMid 1950s | ICI Australia

! LOCATTON
{
]
!
! ! i
|
1
!
I
!

ASL CASE
NUMBER

YEAR OF
lst EXPOSURE

Botany, Sydney

| 1960s | B F Goodrich Melbourne
} }

|Late 1970s| ICI Australia Laverton
i 1 Melbourne

| |

WPX/ASL2 - LANGIOCASES,31
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TABLE 15

MIDDLE EASTERN PVC PRODUCERS

START-UP DATES

|
1
|

ISTART-UP | COQUNTRY NAME |  COMPANY NAME | LOCATION !
| DATE | | } }
! f b } |
|Sept 1986 | Saudi Arabia | National Plastic {Arablan Petrochemical Company |
| } { Company jMadiant }
I t {Ibn Hayan) {Al=-Jubail |
i { jAL-Sinahyah ]
t | }
{ ! |
! 1 !

WPX/ASLZ — LANGIQCASES,32
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‘teerning spray adhesives used by hobbylsiz

| cominission was created, it announced that
v 1t was considering banning spray adhesives.
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H
i Move 1o Halt Si.‘/’ﬁ'fizg‘ [
Of Spray Adhesizes ||
Prompted Aboitions |i

* * »

Birth-Defecls Scare Resolted
Trom U.S. Action; Years
Later Found Without Basis |

-

. By Joray E. BISHOP
i Stny Reporter of VREWALL STREET JOURKAL

NEW YORK — Federal action to stop
"marketing of a consumer product duz t.o‘
isuspicions that it might be linked to hirth!
idefects, and the resulting pubiicity, appar-}
+ently frightened some pregnant women into,
obtaining abortions—eveun though it turned’
cut thal the suspicions were unfounded and
the government move was quickly re-
scinded,

The incident fuvolved action by the U.S.
Consumer Product Safsty Commlssion con-

[:md otners. In August 1973, shortly alter the|

An Oklahoma pediztrician had found a
higher incidence of damaged chromosomes
:in 10 persons who had used the spray adhe-
. sives thun in 12 persans who hadn't. He also
had seen two deformed children bomn to par-
ents who had heen exposed to the sprays
.during or shortly before the pregnanecies.
Concera over the spray adhesives' possi.!
ble link with birth defects led twe major
makers of the adhesives—Diznesota Mining
& MNanufacturing Co. and Borden Co.~—tal.
voluntarily stop marketing and distributing
the products. The commisston said that it!
wanted other makers to follow suit and that
it was considering regulatory action. It
wanted to halt marketing as a precaution|
unti] further studies could confirm or aliay
the suspiclons. .
It turned out that the suspicions coutdn't!
be confirmed by further studies and tie
commission’s ban on the adhesives was
lifted six months lutor. During that time,

hqwcver, }he commission's action received!
wide publicity.

“A survey of public raaction, as gauged by

in this week’s lssye of Science magazine,
published by the American Association {3t
the Advancement of Science. The survey
was lmlted to the genetic counsclors and

icians, pediatricians, obstetricians or other
medical personnel.

The survey found that the centers were

had been exposced to the spray adherives
and elected 1o have abortions witheut under-
going tests that would have disclosed
whether the fetuses were atfected. The cen-
ters also reported 11 additional instances
where pregrant women undcrwent tests te
determine if the fetuses’ chromosomus were
damaged. One of the 11 women had an sbor-
tion although the genetic counsetor toid hee
that he was unazble to confirm whether the

182 genctic-cottnseling centers, is published ;

didn’t include the experfence of family phys-|;

aware of at least eight pregrant women whof

fetus was damaged. The uborted fetus failed
to show any obvious defeetw although i
wasn't checked for chromosente damige.

ceived 1,200 inquiries adout the edhesives'
suspacted dangers and estimated that it cost,
the eenters 1,200 days of work. Inquiries
were highest where Jocal news mediz gave
the story considerable prominence,

The surveyors said that concern about
possible genctic dangers of widely used sub-
stances “is a real one, and the report of sus-
picion of an effcct should be taken seri-

ously.” They added. hawever, that the epi-
sode with the spray adhesives “illustrates
-the nieed to distinguish susplicion of toxicity
{from eviderce of toxdcity.”

The survey was reported by Emest B.
{Hook and Kristine M. Healy of the New
:York State Department of Hezlth and Al-

The 182 centers reparted that they m;i

‘bany (N.Y.) Medicai College.

AP 1 158

“

AP00055906



