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VINYL CHLORIDE AND TSCA

J. T. Barr
Atr Products and Chemfcals, Inc.*

The well known regulatory history of vinyl chloride and it's role as a
bellwether of current regulatory philosophy makes it a useful paradigm for
examining the relationship of existing laws and TSCA for control of chronic
hazards.

To this end, we will first review some of the highlights of its regulatory
history, and then engage in some speculation as to the response these events
might elicit today under TSCA.

Vinyl chloride became of Industrial importance about fifty years ago, about a
hundred years after 1ts discovery, when Semons discovered that its polymer
could be converted into useful articles by plastization with phthalate

esters. Commercial development began first in Europe and then in this country
in the late thirties, largely using existing rubber processing equipment, for
it was rubber which it inftially replaced in the market. For the same reason,
the use of PVC was sequestered by the government during the war years, and it
was not until the early fifties that widespread consumer applications
developed. PVC is now a mature product, and its growth rate falls in step
with the Gross Mational Product. Presently, about six billion pounds are used
annually in this country, and about four times that in the world.

Some of the broader toxicological attributes of VC were recognized in the
thirties. It was known to be an anesthetic, hut problems with cardiac
arrythmia prevented its use In that application(1). As pathological
techniques improved, industry scientists recommended in the early sixties that
exposure be limited to S50 ppm, because of temporary liver enlargement-in
animals at that level(2), but the American Conference of Government and
Industrial Hygienists considered this overly conservative and accepted instead
the 500 ppm recommendation of Harvard scientists(3). This was the value
adopted by OSHA in its formative days.

Also in the early sixties, the European industry recognized among its workers
a disease termed acroosteolysis, AOL, which is a degenerative disease of the
bone tufts, particularly in the fingers that is accompanied by Reynaud's
phenomonon(4). An extensive epidemological survey here and in Europe found
about a hundred possible cases which were associated closely with manual
cleaning of reactor walls between polymerization batches, but neither the
precise etiological agent nor the disease mechanism was identified(5,6).

An attempt was made to reproduce this disease in rats by the medical
department of one of the European producers. An exact duplication of the .
human disease was not seen, but many of the rats developed tumors at numerous
sites. The reporting of this finding by Viola(?) in 1970 evoked 1ittle
Interest in the regulatory community, possibly because of the very high doses
used, several thousand ppm, which were frankly toxic to the animals, and the
fact that the tumors largely were metastatic from the Zymbal gland, an organ
not present in humans.

®* @ Air Products and Chemicals, Inc., 1983
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Nevertheless, both the European and domestic producers formed consortia to
perform bicassays at lower concentrations and also began eptdemiologica
surveys of their employees.

Preliminary results of the European biocassay became available first in early
1973, and showed tumor development at much lower concentrations in organs
which do have human counterparts. This result was transmitted to regulatory
officials that summer, and industry screening of employee records was
intensified(8). This resulted in the recognttion that winter by an industry
medical director of a cluster of 3 rare liver tumors termed angiosarcoma, or
ASL, in the employees of one facility(9). Reporting of this fact to
government officials led to the current requlatory status of vinyl chloride.

It also led to a virtual explosion of research on the chronic toxicity of VC.
The body of scientific l1tterature on the oncogenicity of vinyl chloride is as
large as that for any other substance. It is recognized that VC is a
classical procarcinogen. Metabolism by the mixed function oxidase in the
liver converts 1t to the ultimate carcinogen, an epoxide. Detoxification of
this intermediate by the sulfhydryl group of glutathione or other protetns
removes the toxic potential(10). Both of those mechanisms are saturable(il).
An overload of the metabolic step assures that the viny! chloride will pass
through the l1iver and some will be metabolized in other organs. An overload
of the detoxification step allows escape of the toxicant into the stnusotdal
passages of the liver where interaction with the chromosomal! protein causes
ASL to develop. An overload of both mechanisms can lead to tumor development
outside of the liver, as i{s seen in mice and rats at very high doses. Despite
the large data base, however, information on the precise mechanism of these
various steps still is lacking. We do not even understand why some persons
respond with AQOL and some with ASL, but none with both diseases.

OSHA proceeded promptly in early 1974 to set an emergency temporary limit of
S0 ppm for worker exposure, and later that year reduced the limtt to 1 ppm,
the current figure. Industry was given a grace period during which
respirators could be used to meet this requirement, but now that level must be
met by engineering practices(12).

The EPA promulgated a combined engineering and works practice standard in 1976
which has resuited in ambient concentrations in the fractional ppb range near
producing or ustng factlities(13).

In the meanwhile, FDA and CPSC established prohibitions on the use of VC in
aerosol or other consumer appliications, a practice which had been discontinued
in 1973. The BATF had already banned the use of PVC Tiquor bottles in 1973
because of concern for taste effects from migration of restdual VC into the
contents. In 1975 the FDA proposed revocation of the GRAS status of rigid PVC
packaging under the Delaney clause, also because of migration concerns, but
that proposal never has been promulgated, and the FDA has stated that it is
considering withdrawal of the proposal and recommending to BATF the
reauthorization of plastic 1iquor bottlies in 1ight of the current very low
restdual monomer levels in fabricated PVC articles.
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Other regulations have followed as new statutes and rules have come into
play. The DOT and the Coast Guard regulate the transportation of VC, of
course, and VC s Tisted as a priority pollutant and hazardous waste under
various water and solid waste rules, and has a reportable quantity of one
pound under Superfund.

Did the existing laws operate satisfactorily at the time of discovery of the
chronic hazards of VC? It appears that they did. A leading medical authority
who was deeply involved in the worker health evaluation in 1974 has termed VC
a “success story”. Reevaluation of the risk to employees under the 1 ppm
standard by a conservative nonthreshold extrapolation method(i4) ylelds a
lifetime estimate of less than 10°*, a risk level which is not thought to be
of concern. The comparable risk estimate for the general populace i{s several
orders of magnitude lower. EPA has stated on several occasions that it
believes that vinyl chloride is regulated adequately.

Risk assessment has been a popular avocation among those interested in VC, and
more than a dozen have been performed(15). These can be divided generally
into two classes: those which rely solely on animal data; and those which
attempt to incorporate the human experience.

Those In the first class yield similar results, and show the normal spread of
estimates from the various mathematical modeis in common use. These range
from 1500 to 10~* ppb for a 1ifetime risk of 10°*, or 8 orders of '
magnitude. It is necessary to e¢liminate the high dose data points, that is,
those over 2,500 ppm from the Maltont data(i16) in order to get reasonable fits
to most models, because these doses show broad systemic toxicity. The lower
doses, S00 ppm and below, as a group fall into a general pattern on a
log-probit plot, but individual 2 or 3 dose experiments show tremendous
-differences in slope when plotted separately. The popular multihit model
predicts a Jife time risk of 10°* at fractional ppb levels. -

The human factor was accounted for in two ways. The EPA used some preliminary
employee epidemiological data to confirm its animal-based extrapolation(i7).
Unfortunately, the human data were selected from those locations known to have
ASL cases, while other factlity data were omitted. They also were in error on
the past exposures by more than an order of magnttude. This resulted in an
estimate of 20 cases per year from the estimated 1974 ambient concentrations
for the population within S miles of production and processing facilities.

The EPA seldom bothers to check its estimates against available data, so it
sometimes comes up with results such as that made for arsenic a few years ago
that would have predicted 18 million cases of skin cancer a year in this
country if it had been applied to Agency data on the average arsenic
concentrations in drinking water. Similarly, a survey of all known ASL cases
in this country for the 10 years before 1974 showed no cases assoctated with
residency near such plants(18), rather than the 200 predicted cases. It is
reasonable to assume that 1f any cases had developed since that time the
publictty associated with 1t would have brought them to 1ight. Thus we have
110 mitlion-person years of negattve history for near-by residents. This
places a upper limit on risk of less than 10”7 per ppm-yr.
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Two studies applied pharmacokinetics in an attempt to obtain relevant human
data. Gehrig and coworkers estimated a lifetime risk of 107* at | ppm from
the probit model, hased on a biotransformation of rat data. The unconstrained
Tinear mode! predicted no risk at less than 99 ppm(14).

Anderson, Hoel and Kaplan carried this procedure one step further, and appiied
it to bound metabolic products, rather than to the total amount metabolized.
Their results gave a lifetime risk of 10~7 at less than 1 ppm, with the

probit model, or at less than 2 ppm with the linearfzed multistep model(19).

Thus we see that risk is in the eye of the estimator, but it is clear that
estimates incorporating human data reflect the human expertence for VC far
better than do the direct application of animal data.

There was understandable uncertainty on the part of both the regulators and
fndustry in 1974. This was the first commodity chemical to be regulated under
the relatfvely new statutory situation as the result of new information.
Nevertheless both the regulatory agencies and fndustry acted promptly to
reduce exposures and emissfons to an acceptable level.

The current count of occupational ASL cases 1s about 100 worldwide, with 30 of
these in this country(20). All of these cases had their first exposure in
1964 or earlier, and there appears to be room for optimism that the steps
taken in the mid-sixties because of the AOL information will have prevented
any significant number of cases developing from exposures commencing after
that date. Certainly it is reasonable to expect that there have been no new
cases inttiated after the early seventies.

Had TSCA been in place in the mid-sixties, would it have made any difference
in the course of events? It appears unlikely that it would. Certainly the
AOL discovery would have resulted in a series of 8(e) notices to TSCA. The
probable outcome of that would have been efther a recommendation from ITC for
more tests, or a Sec. 4 testing requirement. It 1s possible that, because of
its conmercial importance, VC could have been placed on the ITC 1ist before
the AQOL data became available. Additional data could have been called for
under secs. 8(a) and (d). The result of all this most l1ikely would have been
a negottated testing rule, under which industry would have initiated a series
of studies which would have cuiminated in a bioassay, and the carcinogenicity
of VC would have been discovered in due time. Yet, this is precisely what did
happen in the absence of TSCA, except that the preliminaries were omitted, and
the bioassay was performed concurrently with the screening tests. Thus it is
possible that the final critical data were obtained earlier than would have
occurred under present conditions.

Bear in mind that most of today's powerful testing methods were not available
twenty years ago. That fact would not have been changed by legisTative fiat,
and any decision made at that time had to be made in 1ight of the available
knowiedge.

If the data of Viola suddenly became available today instead, would there be
any significant difference in the outcome, or the timing of that outcome?
Probably so, but only because of the vastly more powerful scientific tools
which we have available to us now. Neither the speed of agency motion nor the
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rate at which industrial facilities can be built or modified has increased.

If anything, the latter has slowed, given the multiplicity of permits and
approvals now required. Overall, it is possible that if today we knew nothing
more about VC than was known in 1970, we would arrive at a regulated state a
few months earlier than was achieved in 1974, but scientific progress, and not
legislative or regulatory advancement, should get the credit.

What 1f VC were to become a new product today? Hould it run the same course
in which it would be 40 years hefore there was full recognition of its chronic
potential? Certainly not. Again, however, the reason is due more largely to
scientiftc progress rather than statutory development.

One change might be apparent. If VC were the subject of a PMN today, rather
than being the model to which all other aliphatic olefins are compared for
structure-activity analysis, it would be judged by the others in its family.
This comparison would be less dogmatic than the reverse now is. Ethylene and
vinylidene chloride are not animal carcinogens; the relevance to humans of the
carcinogenicity of high doses of TCE is equivocal and controversial; and vinyl
acetate has only a preliminary “non-negative" report. Thus this class of
substances would have lost its leader for structure activity compartson, and a
dectistfon as to the need for further testing from that analysis would not be
clear-cut, based on analogous compounds.

Netther would a full MPD set be of great assistance. VC responds poorly. to
the classical fn-vitro tests, and only recently has it become possible to
obtain reproducible positive resuits in many of these. If the position were
taken that any positive result triggers further testing, then we would be left
e:actly where we were in the late sixties, recognizing the need for a
bicassay.

One other point should be considered before the requirements of Sec. 9 of TSCA
to give primacy to existing statutes is ignored. Section 2 of TSCA requires
the consideration of economic factors in actions taken under TSCA, while the
OSH Act and the Clean Air Act Section 112 do not. In fact, at the time that
VC was being regulated, these two statutes were being interpreted as
forbidding economic consideration. Had TSCA been the regulatory vehicle of
1974, 1t ts unlikely that the final regulations could have been as strict as
they actually became, because of this factor.

It is difficult to separate cleanly the compliance costs for the QSHA and EPA
rules on VC because of the overlapping time perfods. The best estimate for
OSHA costs made by the industry in a presentation to the Presidential Task
Force on Regulatory Relief was something over $200 million of capital, with
over $25 million per year of annual costs. The EPA has reported to
Congress(21) that compliance with its rule has cost about $100 million per
year since 1978. Thus, about $900 million has been expended thus far.

Various published costs per 1ife saved have ranged from $4 to 200 million for
the OSHA standard, depending on which exposure starting point was used. The
more costly EPA standard appears not to have prevented any cases of ASL, based
on eptdemiology, and thus has an infinite cost(15). This suggests that the
proponents of strong TSCA activity for existing chemicals should reconsider
their position on Sec. 9 if their long term goal is more stringent regulations.
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There seems to be no sure method of preventing some surprises in toxicology.
Improved surveillance and diagnosttic methods assure that we will know more
about chronfc effects tn the future than we do now. New substances simply
cannot be subjected to full-scale testing before they show strong commerctal
promise. If there were no other reasons for this, the limitation on test
_facilities dictates that we direct our immedtate effort toward substances of
major itmport., and this is being done at capacity. It is proper that we
concentrate our efforts on present exposures. Fortunately, recent medical
?dvances help us to recognize these surprises earliier, and to minimize their
mpact.

Extsting statutes, that is, non-TSCA derived regulations, appear to be able to
reguiate existing substances adequately. The history of vinyl chloride bears
this out. The principal value of the TSCA dertved activities seems to be in
the gathering of survetllance data on these substances to assure that the
relevant data are made available to the proper agencies, and in future
oversight of new substances as they develop into commercial items.

The reexamination of the hazards of all existing chemicals is an overwhelming
task for which EPA has no special expertise(22). Just the establishment of
priorities for such a reexamination is beyond the present capacity of the
Agency(23). The Agency has recognized some of the problems which it faces,
and the recent "TSCA Priorities and Progress, 1983" report discusses a much
more sharply deliniated existing chemicals program. Even here, howaver, the
division between TSCA and existing statutes is not defined clearly. Further,
the Agency appears to be entering the realm of risk management through its
Advisory and Chips series. One unfortunate result of this is the generation
of another tainted 11st of substances which becomes an invitatton for pressure
to regulate. The temptation to prepare these “little 1ists® for the
executtoners apparently is too great to be resisted(24), as Lester Lave
pointed out recently. '

We believe that EPA can best obey its statutory mandate by developing a more
efficient system for establiishing priorittes, and by fmpiementing more
effectively its Section 9 procedures.

Prepared for presentation at the Chemical Manufacturers Assoctation
Semtnar on Risk Management of Existing Chemicals, 9 December 1983,
Washington, D.C.
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Chemical Fact Sheet* VINYL CHLORIDE November 1981 g &

The information in this sheet appifes to workplace exposure resulting from processing,
manufacturing, storing or handling and is not designed for the population at large.

Any generalization beyond occupational exposures should not be made. The best industrial
hygie?e practice is to maintain concentrations of all chemicals at levels as low as is
practical.

Chemical Names: Chloroethyiene,chloroethene, ethylene monochloride, monochloroethene,
monochioroethylene; CAS 75-01-4.

Trade Names: VC, VCM, Trovidur, and others.
Uses: In the manufacture of plastics, as a refr1gerant‘,“and in organic synﬂuglgs;
PHYSICAL momuo_v_t R

Odor: Faint, sweet, ether-like.

Behavior in Water: Slightly soluble. Evagp_rati% &%d'
ay ‘l‘%

HEALTH HAZARD mromzm
0OSHA Standard: Average 8 hour exposure -- 1 ppm.

NIOSH Recommended Limit: None detectable by reconwei

ACGIH Recommended Limit: Average 8 hour exm'-i':_;';

Short Term Exposure: S

b2

Inhalation: Exposure at &006 for !iminute& A
1ntox1’cat1on. tiredness, Mfmm abdominal p
in fingers and toes, pains o’ j&im, coughing. -

loss of appetite and weignt.r“"‘ L -

- u’- %
Skin: Contact vm:h& id“ﬁy cause fms&u
cause 1rr1tation and ‘Fagh. ~Abserption fs m

Eyes: Can'cause severe and immediate irrj;;g“,_f‘"

Ingestion: None found. ° e

EPIEON
Long Term Exposure: ML

May cause club-like swelling and shortai
become thickened and stiff with rea; uh .
joints of arms and legs way suffei -
occur. Not all symptoms disappear after

Vinyl chloride has caused Tiver cancer in decy

*Prepared by the Bureau of Toxic Suhstance Assessment
(For an explanation of the terms and abbreviations u
is Toxic" available from the New York State Department
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Vinyl chloride

EMERGENCY AND FIRST AID INSTRUCTIONS

Inhalation: Move victim to fresh air. Give artificial respiration or oxygen as required. Seek medical
attention.

Skin: Remove soaked c‘lothtng. Kash affected area with ;oap and water for at least 5 minutes. Seek medical
attention 1f necessary.

Eyes: Wash with running water for at least 15 minutes. Seek medical attention.

Ingestion: Seek immediate medical attention.
FIRE AND EXPLOSION INFORMATION
General: Flammable. Fumes may travel long distances and flash back. Ignites at -V08°F (-78%C).

Explosive Limits: Upper -- 33%, Lower -- 3%. ’ ' -
Extinguisher: Stop flow of gas. Use water to keep fire exposed containers cool. '

Conditions to Avoid: High temperatures may cause breakdown to phosm lnd hydmhlm 3l

of Ignition.

Materials to Avoid: Long contact with air may result in formation of unstable mi‘u uﬁ*fclrm exy
orrosive to iron at high temperatures in the presence of watar.: -

PROTECTIVE MEASURES

Storage and Handling: Protect against physical damage. Outside or ¢
store in a cool, dry, well ventilated area away from sm

Engineering Controls: Provide ventilation or process em:losuns.
shouTd be readily available.

Protective Clothing (Should not be substituted for prog
and Tmpeerus clothing should be worn contac

Protective Equipment: For levels up to 10 use a combination 'I’m : .
with auxiliary se!?—conta’lﬁ& alr supply and half facepfece, or Eigpe.tE
demand type, with half facepiece, or a chemical cartridge reag
providing a service life of at jeast 1 hour at 10 ppm. For 1
purifying respirator with hood, helmet, full or half faceplece
1ife at 25 ppm, or a gas mask with chst 6r back mounted caniy
levels up to 100 ppm, use a Type € suppThgd-air respirator wi
facepiece, or open-circuit self-contained:breathing apparatus
to 1,000 , use a combination Type C supplied-air respira
hal?~= ?acepiece and auxiliary self-contained air supply, or Type &
half facepiece, helmet or hood in continupus flow mode. For lay
Type C supplied-air respirator, sémend t9he, with full or hal? B

air supply. At unknown levels or l% W p% use an open
apparatus, pressure ype, U aceplece.

o PROCEDURES FOR SPILLS AND LEAR

Get all workers out of the spill area. Put on respirator and other ¢

lation to keep levels below explosive l1imit. Remove possible sources

to safe place in open air. For final disposal contact your regional
of Enviromental Conservation.

For more information: b aTpt i
Contact the Industrial Hygiemist or Safety Ofﬂul' at your,
of Health, Bureau of Toxic Substance Assessmant, Ewpire Sta
Albany, New York 12237. e
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Vinyl Chloride
Monomer
Safety Notice

Shell Chemical Company
A Division of Shell Qil Company Houston Texas
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Safety Notice - Vinyl Chiloride
Monomer

DANGER: VINYL CHLORIDE MONOMER IS A TOXIC, EXTREMELY FLAMMABLE
liquefied compressed gas. Skin contact with the liquid can cause frostbite. Exposure to
very high concentrations of the gas may cause asphyxiation, persistent irregular heart-
beat, narcosis, nausea or dizziness. Long-term exposure may cause permanent liver
injury and cancer.

DANGER: VINYL CHLORIDE MONOMER IS A CANCER CAUSING AGENT
(ACGIH). Long-term exposure to viny! chioride vapor has caused cancer, including a rare
form of liver cancer in animals. Some production workers exposed for many years to much
higher concentrations of viny! chloride monomer vapor than encountered in plants operat-
ing today have developed the same type of liver cancer. In addition, there are reports that
vinyl chioride monomer may cause cancer at other sites as well. Degeneration of the ends
of the fingerbones has also been observed in some workers after prolonged exposure to
high concentrations of vinyl chioride monomer.

Access to areas in which vinyl chionae monomer is manufactured, stored, handled or
used must be restricted to authorized personnel.

Vinyl chloride monomer is flammable and highly reactive. It can be explosive under
certain conditions. '

The following guidelines must be observed when working with vinyl chloride
monomer:

Poison

Do not breathe vapor. Avoid liquid contact.

YOU MUST HAVE GOOD VENTILATION WHEN WORKING WITH VINYL
CHLORIDE MONOMER. Exposure to very high concentrations of vinyl chioride mono-
mer gas may cause asphyxiation, persistent irregular heartbeat, narcosis, nausea or
dizziness. Long-term exposure may cause permanent fiver .njury and cancer.

The QOccupational Safety and Health Administration {OSHA) regulations (21 CFR
1910.1017) do not permit employee exposure to concentrations exceeding 1 part per
miltion (1 ppm) averaged over an 8-hour work-shift or exposure to concentrations exceed-
ing 5 ppm averaged over a fifteen minute period. These low concentrations are not
detectable by smell. Workplace air monitoring is therefore required to ensure that concen-
trations are below the permissible level. If concentration exceeds the Action Level (See
persanal hygiene section), immediate steps must be taken to reduce cancentration and
avoid exposure. Leave the area immediately. Notify your supervisor at once.

NIOSH approved respiratory equipment must be availabte for immediate use when it
is necessary to work in areas where the vinyl chloride monomer concentration may
exceed the permissible exposure limit.

The Occupational Safety and Health Administration (DSHA) regulations {21 CFR
1910.1017) do not permit any employee to be exposed to direct contact with liquid vinyl
chloride monomer. '

Do not smoke, eat, drink or store food or beverages in the immediate area where viny!
chloride monomer is handled. processed or stared.
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Containers

Hazardous when emptied

Air should never be allowed 10 enter a viny! chioride monomer container. Always
leave at least 10 psig of viny! chloride monomer vapor pressure in an empty container.

Empty containers which contain residual vinyt chloride monomer vapor are dan-
gerous. All safety precautions given for full containers must be observed for empty
containers.

Containers for viny! chloride maonomer are dedicated. They should not be used for
any other service unless they have been decontaminated under conditions approved by a
safety engineer or other qualified person familiar with the hazards involved.

Practice good personal hygiene

Do not eat or smoke in the immediate area ‘where vinyi chloride monomer is handled,
processed or stored. Wash your hands thoroughly with soap or mild detergent and water
before eating, smoking, or using toilet facilities.

REMEMBER

Exposure to very high concentrations of vinyl chioride monomer may cause uncon-
sciousness or death. Long-term exposure may cause permanent fiver injury and cancer.

Notify your supervisor and get medicat attention at once if you have been exposed to
vapor concentrations exceeding the OSHA limit {See PEL below) or if skin contact has
occurred. PEL (OSHA) 1 ppm (8 hour period); 5 ppm (15 minute period). Action level
(OSHA)} 0.5 ppm (8 hour period). When monitoring indicates employee exposure in
excess of the action level, a program of individual employee monitoring in accordance
with 28 CFR 1910.1017 must be initiated.

if you have any questions about vinyl chioride monomer, ask your supervisor before
transporting or working with it.
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In case of accident or exposure, notify your supervisor immediately

In Case of Fire

Evacuate the area.

Altunauthorized personnel should be kept at a distance of at least 2000 feet from fire
area, due to the danger of exploding vessels (BLEVE'S). In addition, downwind areas
should be evacuated if there is danger of exposure to toxic combustion gases or vinyl
chioride monomer above the action leve!. (See personal hygiene section.)

Allow only authorized and properly protected personnel into the area. Personnel
must be trained for fire fighting and wear full protective clothing and self-contained breath-
ing apparatus when entering the fire area. The combustion products are irritating, harmful
and potentially lethat at high concentrations.

Use water spray or fog, foam, CO, or dry chemical extinguishing media on small
fires. No entirely satisfactory extinguishing media is known for large fires. If possible, and
without personal risk, shut off source of supply. If source is not closed off, do not attempt to
extinguish a large fire, as vinyl chioride monomer vapor can be reignited by hot metal.
Cool nearby storage containers with water spray or fog to keep fire from spreading if this
can be done without danger to personnet, and let fire burn itself out,

In Case of Spills or Leaks

Evacuate the area.

Eliminate all sources of ignition (heat, sparks and fiames of any sort). No smoking.

Only authorized personnel with full protective clothing and self-contained breathing
apparatus should be allowed in the area. |f possible, and without danger to personnet,
shut off the source of supply. When vinyl chloride monomer vapor concentrations reach
the flammable limits, entry into the area should be made only for purposes of rescue.
Downwind areas may have to be evacuated if concentrations exceed the action level.
{See personal hygiene section.)

Dike and contain the spill. Allow to evaporate. Notify fire department. Disperse vapor
cloud with high sustained flow of water spray or fog.

Viny! chloride monomer vapors are heavier than air and can travel long distances
along the ground to an ignition source. They may also concentrate in low areas unless
dispersed. Be prepared for fire.

Keep out of sewers due to danger of explosion. Keep out of water systems. Notify
authorities if this happens or is threatened. EPA and Coast Guard number for spitl notifica-
tion is 800-424-8802.

. VEV-200S2%
For 24 hour emergency assistance only, call

SHELL 713-473-9461 or CHEMTREC 800-424-9300



In Case of Exposure

Get medical attention atonce.

If someone is overcome, remove to fresh air at ance. if not breathing, administer
artificial respiration. If respiration is difficuit, administer oxygen.

In case of liquid contact, remove contaminated clothing and shoes immediately. If
vinyl chloride monomer gets on skin, wash immediately with soap and water; thaw frosted
parts of the body with water at body temperature or slightly above; flush eyes with clean,
low pressure water for at least fifteen minutes.

Flammable

Eliminate all sources of ignition.

Keep away from heat, sparks, and flames of any sort. No smoking.

Vinyl chioride monomer has a flash point of —108°F (TOC). It forms flammable
mixtures with air at concentrations between 3.6 and 33 volume percent. Vapors are
heavier than air and may travel long distances along the ground to an ignition source.
They may also concentrate in low areas uniess dispersed by wind or water spray.

When transferring vinyl chloride manomer, the entire transfer system must be eiectri-
cally grounded.

On burning, highly irritating and toxic hydrogen chloride is formed. {f combustion is
incomplete, highly toxic carbon monoxide and phosgene may also form.

Reactive

Prevent contaminationand contact with ., .53
polymerization initiators

Hazardous, exothermic polymerization of vinyl chloride monomer may occur on
exposure to heat, oxidizing agents, oxygen, air, sunlight, and other polymerization cata-
lysts. Contact with aluminum, copper, metal alkyls and alkali metals, such as sodium,
potassium, and their alloys, must be avoided.

On exposure to air, shock sensitive peroxides can form. On decomposition, these
may initiate explosive polymerization of the bulk vinyl chloride monomer.



Vinyl Chloride Monomer
CH, =CH-Cl

Typical properties

Flash point (Tag Open Cup) —-108°F
Flammable limits in air, %V

Lower 3.6

Upper 33
Vapor pressure 2580 mm Hg @ 68°F
‘Specific gravity 0.91 20/20°C
Vapor density 2.15 (Air= 1)
Solubility in water, %W 0.25 @ 20° C

Shell Chemical Company

if you have any questions on the use of vinyl chioride monomer and
would like further information, call us at the sales offices listed below. Do
not use emergency number except for emergencies.

Chemical Sales VEV-20D931
Offices
Anaheim, California 92803 Atlants, Georgia 30339 Cleveland, Ohio 44130 Houston, Texas 77019 Oak Brook, llinois 60521
511 N. Brookhurst 320 Interstate North Parkway 7123 Pearl Rd. 2001 Kirby Drive 1415 Wast 22nd St.
P.O. Box 4848 (404) 955-4600 Phone (218) 842-4000 Phone (713) 528-4831 Phone (312) 887-5500
Phone {714) 991-3200
(213} 589-6661 San Ramon, California 94583  Stamford, Connecticut 06904  Waest Orange, New Jersey 07052

2401 Crow Canyon Rd. 600 Summaer Street 100 Executive Drive
Si. Ann, Missourl 63074 P.O. Box 241 Phone {203) 327-3600 P.O. Box 600
500 Northwast Plaza Phone (415) 820-7004 Phone (201) 325-5200

Phone (314) 281-5700
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For 24 hour emergency assistance only, call
SHELL 713-473-9461 or CHEMTREC 800-424-9300
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Safety Notice - Vinyl Chloride
Monomer

DANGER: VINYL CHLORIDE MONOMER IS ATOXIC, EXTREMELY FLAMMABLE
liquefied compressed gas. Skin contact with the liquid can cause frostbite. Exposure to
very high concentrations of the gas may cause asphyxiation, persistent irregular heart-
beat, narcosis, nausea or dizziness. Long-term exposure may cause permanent liver
injury and cancer.

DANGER: VINYL CHLORIDE MONOMER IS A CANCER CAUSING AGENT
{ACGIH). Long-term exposure to vinyl chloride vapor has caused cancer, inciuding a rare
form of liver cancer in animals. Some production workers exposed for many years to much
higher concentrations of vinyl chioride monomer vapor than encountered in piants operat-
ing today have developed the same type of liver cancer. In addition, there are reports that
vinyl chioride monomer may cause cancer at other sites as well. Degeneration of the ends
of the fingerbones has also been observed in some workers after prolonged exposure to
high concentrations of viny! chloride monomer.

Access to areas in which vinyl chionge monomer is manufactured, stored, handled or
used must be restricted to authorized personnel.

Vinyl chloride monomer is flammable and highly reactive. It can be explosive under
certain conditions.

The following guidelines must be observed when working with vinyl chioride
monomer:

Poison

Do not breathe vapor. Avoid liquid contact.

YOU MUST HAVE GOOD VENTILATION WHEN WORKING WITH VINYL
CHLORIDE MONQMER. Exposure to very high concentrations of viny! chloride mono-
mer gas may cause asphyxiation, persistent irregular heartbeat, narcosis, nausea or
dizziness. Long-term exposure may cause permanent liver injury and cancer.

The Occupational Safety and Health Administration (OSHA) regulations (21 CFR
1910.1017) do not permit employee exposure to concentrations exceeding 1 part per
miilion (1 ppm) averaged over an 8-hour work-shift or exposure to concentrations exceed-
ing 5 ppm averaged over a fifteen minute period. These low concentrations are not
detectable by smell. Workplace air monitoring is therefore required to ensure that concen-
trations are below the permissible level. if concentration exceeds the Action Leve! (See
personal hygiene section), immediate steps must be taken to reduce concentration and
avoid exposure. Leave the area immediately. Notify your supervisor at once.

NIOSH approved respiratory equipment must be available for immediate use when it
is necessary to work in areas where the vinyl chloride monomer concentration may
exceed the permissible exposure limit.

The Occupational Safety and Health Administration (OSHA) regulations (21 CFR
1910.1017) do not permit any employee to be exposed to direct contact with liquid vinyl
chioride monomer.

Do not smoke, eat, drink or store food or beverages in the immediate area where vinyi
chioride monomer is handied. processed or stored.

533
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Containers

Hazardous when emptied

Air should never be aliowed to enter a vinyl chioride monomer container. Always
leave at least 10 psig of vinyl chioride monomer vapor pressure in an empty container.

Empty containers which contain residual viny! chioride monomer vapor are dan-
gerous. All safety precautions given for full containers must be observed for empty
containers.

Containers for vinyl chloride monomer are dedicated. They should not be used for
any other service uniess they have been decontaminated under conditions approved by a
safety engineer or other qualified person familiar with the hazards involved.

Practice good personal hygiene

Do not eat or smoke in the immediate area where vinyl chloride monomer is handled,
processed or stored. Wash your hands thoroughly with soap or mild detergent and water
before eating, smoking, or using toilet facifities.

REMEMBER

Exposure to very high concentrations of vinyt chioride monomer may cause uncon-
sciousness or death. Long-term exposure may cause permanent liver injury and cancer.

Notity your supervisor and get medicat attention at once if you have been exposed to
vapor concentrations exceeding the OSHA limit (See PEL below) or if skin contact has
occurred. PEL (OSHA) 1 ppm (8 hour period); 5 ppm (15 minute period). Action /eve!
(OSHA) 0.5 ppm (8 hour period). When monitoring indicates employee exposure in
excess of the action level, a program of individual empioyee monitoring in accordance
with 29 CFR 1910.1017 must be initiated.

If you have any questions about vinyi chloride monomer, ask your supervisor before
transporting or working with it.

\JE\)-'Z‘]QE\G}Q



In case of accident or exposure, notify your supervisor immediately

In Case of Fire

Evacuate the area.

All unauthorized personnel should be kept at a distance of at least 2000 feet from fire
area, due to the danger of exploding vessels (BLEVE'S). In addition, downwind areas
should be evacuated if there is danger of exposure to toxic combustion gases or vinyl
chioride monomer above the action level. (See personal hygiene section.)

Allow only authorized and properly protected personnel into the area. Personnel
must be trained for fire fighting and wear full protective clothing and self-contained breath-
ing apparatus when entering the fire area. The combustion products are irritating, harmful
and potentially lethal at high concentrations.

Use water spray or fog, foam, CO, or dry chemical extinguishing media on small
fires. No entirely satisfactory extinguishing media is known for large fires. If possible, and
without personal risk, shut off source of supply. !f source is not closed off, do not attempt to
extinguish a large fire, as vinyl chloride monomer vapor can be reignited by hot metal.
Cool nearby storage containers with water spray or fog to keep fire from spreading if this
can be done without danger to personnel, and let fire burn itseif out.

E In Case of Spills or Leaks

——dd Evacuate the area.

Eliminate all sources of ignition (heat, sparks and flames of any sort). No smoking.

Only authorized personnel with full protective clothing and self-contained breathing
apparatus should be allowed in the area. !f possible, and without danger to personnel,
shut off the source of supply. When vinyl chloride monomer vapor concentrations reach
the flammable limits, entry into the area should t= made only for purposes of rescue.
Downwind areas may have to be evacuated if concentrations exceed the action level.
{See personal hygiene section.)

Dike and contain the spill. Allow to evaporate. Notify fire department. Disperse vapor
cloud with high sustained flow of water spray or fog.

Viny! chioride monomer vapors are heavier than air and can travel long distances
along the ground to an ignition source. They may also concentrate in low areas unless
dispersed. Be prepared for fire.

Keep out of sewers due to danger of explosion. Keep out of water systems. Notify
authorities if this happens or is threatened. EPA and Coast Guard number for spill notifica-
tion is 800-424-8802.

VEV-200535
For 24 hour emergency assistance only, call
SHELL 713-473-9461 or CHEMTREC 800-424-9300



In Case of Exposure

Get medical attention atonce.

if someone is overcome, remove to fresh air at once. if not breathing, administer
artificial respiration. If respiration is difficult, administer oxygen.

In case of liquid contact, remove contaminated clothing and shoes immediately. If
vinyl chloride monomer gets on skin, wash immediately with soap and water; thaw frosted
parts of the body with water at body temperature or slightly above; flush eyes with clean,
low pressure water for at least fifteen minutes.

Flammable

Eliminate all sources of ignition.

Keep away from heat, sparks, and flames of any sort. No smoking.

Vinyl chloride monomer has a flash point of —108°F (TOC). It forms flammable
mixtures with air at concentrations between 3.6 and 33 volume percent. Vapors are
heavier than air and may travel long distances along the ground to an ignition source.
They may also concentrate in low areas unless dispersed by wind or water spray.

When transferring vinyl chloride monomer, the entire transfer system must be electri-
cally grounded.

On burning, highly irritating and toxic hydrogen chloride is formed. If combustion is
incomplete, highly toxic carbon monoxide and phosgene may also form.

Reactive

Prevent contamination and contact with
polymerization initiators

Hazardous, exothermic polymerization of vinyl chloride monomer may occur on
exposure to heat, oxidizing agents, oxygen, air, sunlight, and other polymerization cata-
lysts. Contact with aluminum, copper, metal alkyls and alkali metals, such as sodium,

potassium, and their alloys, must be avoided.
On exposure to air, shock sensitive peroxides can form. On decomposition, these
may initiate explosive polymerization of the bulk vinyl chioride monomer.

VEL-200936



Vinyl Chioride Monomer
CH, =CH-Cl

Typical properties

Flash point (Tag Open Cup) —-108°F
Flammable limits in air, %V

Lower 3.6
Upper 33
Vapor pressure 2580
~ Specific gravity 0.91
Vapor density 2.15
Solubility in water, %W 0.25

\

mm Hg @ 68° F

20/20°C

(Air = 1)

@20°C

Shell Chemical Company

If you have any questions on the use of vinyl chloride monomer and
would like further information, call us at the sales offices listed below. Do
not use emergency number except for emergencies.

Chemical Sales

Anaheim, California 92803 Atlanta, Gsorgla 30339 Cleveland, Ohio 44130

511 N. Brookhurst 320 Interstate North Parkway 7123 Pearl Rd.

P.O. Box 4848 (404) 955-4600 Phone (218) 842-4000

Phone (714) 991-8200

(213) 589-6661 San Ramon, California 94583  Stamford, Connecticut 06904
2401 Crow Canyon Rd. 600 Summaer Street

St. Ann, Miasourl 63074 P.O. Box 241 Phone (203) 327-3600

500 Northwest Plaza Phone (415) 820-7004

Phone (314) 291-5700

Houston, Texas 77019
2001 Kirby Drive
Phone (713) 526-4631

Waest Orange, New Jersay 07052
100 Executive Drive

P.O. Box 800

Pnone {201) 325-5200

Osk Broak, lilinois 60521
1415 West 22nd St.
Phone (312) 887-5500
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T T L

——




. 7! " | ]
—626 VINYL CHLORIDE/ANGIO REG. 1987 —

Smead .

N

S

VEU-200539



e - 2o
CONFIDENTIAL

World Register
of Cases of

ANGIOSARCOMA OF THE

LIVER (ASL)
due to VCM

REVIEW DATE
1st JANUARY 1990

% 3k Xk ok 2k ok ke ko

Collated by:

Or Brisn Sennett

Occupational Health

ICI Chemicals and Polymers Ltd

Hillhouse Site

PO Box 4

Thornton-Cleveleys (Telephone 0253 861632 )
Blackpool FY§ 4G0 (Telex 57483 ICIPLMH6)
England (Fax 0253 961864 )

VEV-2Z00540




LIVER ANGIOSARCOMA CASES

CIRCULATION OF REGISTER

BAGSHAW Dr T M M
BAND Dr P R

BARRAT Dr G
BAXTER Dr P
BAYLAC Dr
BELLEC Dr
BENECH Dr M
BENNETT Dr B
BERTAZZI Dr P

BERTUZZI M
BEYNON D W S
BISHCP Dr C
BORRELLI F E
BRAUN Dr C L J
BROGDEN M E
BROWN Dr M G
BYREN Dr David:
CAMPION Dr Catherine
CARTER Dr J T
CATANZARITI A
CELLA C

CHANCE M

CLARKE Dr E A
CLAYTCON H
CONTASSOT Dr J C
DAVIES J G
DELORME Dr F
DEPLAN Dr F
DIETZ Dr H W
DOLL Prof Sir Richard

DOMBROWSKI S L S
DOORNBOS Dr N
DRUMWRIGHT Dr J R
DUPONT G
EMMINGER H

ERNST Dr W

EVANS Dr AE J
FALK Dr H

FARMERY Dr K
FAVRE Dr
FIELDING Miss C

CONFIDENTIAL

e ————————

FEBRUARY 1990

Hydro Polymers Ltd, Newton Aycliffe, UK
Cancer Control Agency of British Columbia,
Vacouver, Canada

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 University,
Italy

EVC, Brussels, Belgium

ICI Runcorn, UK

EMAS, Cardiff, UK

Georgia Gulf, Delaware City, USA

Akzo, Arnhem, The Netherlands

ICI Runcorn, UK

Shell, An Den Haag, The Netherlands

Nobel Industrier, Sundsvall, Sweden

Health & Safety Executive, Bootle, UK

EMAS, London, UK

EVC, Brussels, Belgium

EVC, Brussels, Belgium

ICI Runcorn, UK

ontario Cancer Foundation, Toronto, Canada
Norsk Hydro, Newton Aycliffe, UK

Atochem, Saint-Fons, France

EVC, Brussels, Belgium

Quebec, Canada

Atochem, Jarrie, France

B F Goodrich, Akron, Ohioc, USA

Imperial Cancer Research Fund, Oxford
University, UK

Dow Chemical, Midland, Michigan, USA

DSM, Beek, The Netherlands

Vista Chemical, Houston, Texas, USA

APME, Brussels, Belgium

VKE, Frankfurt, Germany

Berufsgenassenschaft der Chemischen Industries,
Nurnberg, Germany

Lever Bros, Warrington, UK

Centers for Disease Control, Atlanta, Georgia,
USA

ICI Hillhouse, UK

Atochem, Montluel, France

ICI Millbank, London, UK

bl

FalgEl

VEU-Z200541



FILLINGER J
FINCHAM Ms Shirley
FOA Prof V

FORMAN Dr D

FRASE R W
FREIESLEBEN Dr W
FRIEDEL Dr H P

GAFFEY Dr W
GIUDICE Dr S
GOTTESMAN Dr R T
GROISMAN D
HILLMAN Dr D W
HOWARD Dr J K

HOWE Dr W
HUMPHRY Dr N F
JOHNSON Dr C A
JOHNSON Roy N
KAIPERT Dr J H
KALNAS Dr J
KLEIN Dr H
LAGAST Dr H
LANHAM Dr John

LANOUZIERE Dr Claudine
LAWRENCE~JONES Sir C

LEE Dr F I

LEESER Dr Jenny
LELBACH Prof Dr WK
LEVEQUE Dr G

LEVISON Prof Dr D A

LEWIS Dr P

LIGO Dr R N

LO MARTIRE Prof N
LUSS R D

LUSSATO Dr Josette
MALTONI Prof C
MATTIUSSI Dr R
MELTCN B
MIDDLETON D

MOKKA Mr
MONTESANO Dr R
MOTTI Dr A A
MUNOZ MOUTON Dr M
MacSWEEN Prof RNM
NAKAMURA Dr S
OSMAN Dr J
PADDLE Dr G M

Solvay, Brussels, Belgium

Alberta Cancer Board, Edmonton, Canada
Inst Industrial Medicine, Milan, Ttaly
Imperial Cancer Research Fund, Oxford
University, UK

DiversiTech General, Akron, Ohio, USA
ECVM, Brussels, Belgium
Berufsgenossenschaft der Chemischen Industries,
Heidelberg, Germany

Monsante Co, St Louis, Misscuri, USA
Montedipe, Venice, Italy

The Vinyl Institute, Wayne, NJ, USA
Electrochemical Industries, Acre, Israel
Diamond Shamrock Corp, Dallas, Texas, USA
University of Otago School of Medicine,
Wellington, New Zealand

ICI Runcorn, UK

ICI Australia, Melbourne, Australia
Goodyear Tire and Rubber, Akreon, Ohio, USA
GenCorp, Fairlawn, Ohio, USA

Dow Chemical Europe, Horgen, Switzerland
Imperial 0il, Sarnia, Ontario, Canada
Dynamit Nobel, Treoisdorf, Germany

Solvay, Brussels, Belgium

Dow Chemical, Midland, Michigan, USA
Solvay, Tavaux, France

Chief Medical Officer, ICI, London, UK
Victoria Hospital, Blackpool, Lancs, UK
ICI Runcorn, 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, Pennsylvania,
USA

Atochem, Port de Bouc, France

Institute di Oncologia, Bologna, Italy
Montedison, Milan, Italy

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

IARC, Lyon, France

ICI Duperial, Buenos Aires, Argentina

Rio Rodano, Madrid, Spain

Western Infirmary, Glasgow, Scotland
Japanese PVC Association, Tokyo, Japan
Health & Safety Executive, Bootle, UK

ICI Central Medical Group, Alderley Park, UK

VEV-200342




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

ROSA Dr HS

RUTY Dr J

SALG Dr Joyce A
SCHIPPER Dr H
SCHUCKMANN Dr F
SERONNE Dr D

SHAH Dr Has
SIGRIST Dr J

SMITH Prof Allan H
SMITH Dr P M
SPIRTAS Dr R
STAFFORD Dr J
STAHNECKER Dr E
SULAIMAN Dr
TACHECI Dr H
TAMBURRO Prof CH
TENKHOFF Dr N
TEPPER Dr L B
TERWIESCH Dr B
THERIAULT Dr Gilles
THIIS-EVENSEN Dr E
THOMSON Dr D H

TOMATIS Dr L
TONER H P

VAN DER MERWE Dr H J
WALTEMATE H

WEJDLING S O
WILLIAMS Dr DMJ
WILSON Prof R

YORK J
ZOBER Dr M A

Atochem, Serquigny, France

ICI Runcorn, UK

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

Atochem, Brignoud, France

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

Rhone Poulenc, Roussillon, France
Saskatchewan Cancer Foundation, Regina, Canada
Petroquimica, Salvador, Brazil

Atochem, St Auban, France

NIOSH, Cincinnati, Ohio, USA

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

Diamond Shamrock, Dallas, USA

CMA, Washington DC, USA

Shell Chimie, Berre L'Etang, France
University of California, Berkeley, USA
Llandough Hospital, Penarth, UK

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

BASF, Ludwigshafen, Germany

Arabian Petrochemical Co, Saudi Arabia
Hoechst AG, Frankfurt, Germany
University of Louisville, Kentucky, USA
Huls AG, Marl, Germany

Air Products, Allentown, Pennsylvania, USA
Huls AG, Marl, Germany

McGill University, Montreal, Canada
Norsk Hydro, Porsgrunn, Norway

Cancer Treatment & Research Foundation,
Halifax, NS, Canada

IARC, Lyon, France

Society of the Plastics Industry,
Washington DC, USA

AECI, Sasclburg, South Africa

BF Goodrich, Cleveland, Ohio, USA

Norsk Hydro, Stenungsund, Sweden

BP Chemicals International, Barry, UK
Harvard University, Cambridge, Massachusetts,
USA

EVC, Brussels, Belgium

BASF, Ludwigshafen, Germany

From: Dr B Bennett, Occupational Health, ICI Chemicals & Polymers,
Hillhouse Site, PO Box 4, Thornton-Cleveleys, Blackpool, FYS5 4QD

England

VEU-200543




CONFIDENTIAL

REGISTER OF CASES OF ANGIOSARCOMA OF THE LIVER DUE TO EXPOSURE TO VINYL CHLORIDE

- REVIEW DATE 1 JANUARY 1990

PREFACE: ACKNOWLEDGEMENTS, SIGNIFICANT CHANGES, COMMENTS AND REQURSTS

1

i0

11

12

FROM:

The 14 new cases in this Register are: France 26, 27, 28; Germany 33, 34,
35, 36, 37, 38, 39; Spain 01; UK17, US 42,43. The Spanish case is the
first notified from that country.

The following 2 cases have been deleted from the Register: Germany 26
(Alcohelic Cirrhosis), US24 (Cholangiosarcoma).

There are amendments from the previous Register against cases: France 22,
23, 24; Germany 31, 32; US33, 34.

I thank the following for information about new cases: Drs Lagast,
Contassot, Friedel, Tenkhoff, lLee, Hamill and Mr Roy N Johnson. For
information about other cases I thank Drs Dietz, Fendel, Smith and
Williams.

So far as I know the following are still alive: France 15 and 28; US33
and 36. I am grateful for information on this subject in the past year,
and urgently need to be kept up-to-date, please.

In Table 3 I have now treated a 'cluster' as 3 cases instead of 2, due to
the passage of time and the increased number of cases in the world.

Tables 4E to 4H have been amended, as the number of cases per factory has
altered.

A new Table 16 has been introduced showing the number of PVC factories in
the world so far as known toc me. Please keep me informed of any
alterations in ownership, openings, re-openings or closures {see Tables 8
to 15).

The initials of case UKOS5 have been amended to RK (not JK). It will be

seen that certain cases have no initials against them. Can anyone please

help with this? Some of the countries concerned are Belgium,

Czechoslovakia, France, Sweden, the US and Yugoslavia. VEV‘200544

CHOLANGIOSARCOMA As stated above I have deleted US24 which was a
Cholangiosarcoma, not an Angiosarcoma. I have heard of anocther case of
Cholangiosarcoma but the significance of these cases is not apparent in
connection with VOM. I should be grateful if anyone who knows of any
other case where the patient does develop Cholangiosarcoma with VCM
exposure, would inform me about it.

RESEARCH Please keep me informed of all relevant research and if possible
send me copies of Reports. Would recipients of the Register please pass on
this request.

Please also notify me of all changes relevant to the Register and
especially new cases, for which a blank sheet is provided at the back of
the Register.

Dr Brian Bennett, Occupational Health, ICI Chemicals and Polymers
Limited, Hillhouse Site, PO Box 4, Thornton-Cleveleys, Blackpool,
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in his letter uf Ist April 1982, Or Monlesano of LARC says Swweden's National Board of 05 Health gives 20-02-70 as date of diagnosis for Case 01 and 150572 for Case 02.



Page

1 Jan 1990)

LIVER Anginssrcoma Cames - {Review Dsle:

Sheet !

m i oz 8 o3
@ m ..l'. B - -]
2 P 33 mm _
%m v 73
A Y 5 -9 A O £ 1 £ £ ]
£ LI
I L Mﬂm
©8 LY
= mmmm-mn
e e e e e e e e —  —— — — _— —_—— e R e —— . - — -
“ - -
8 Ex e i, :
= H ~oza2by kI wf et o S, NgE
« ~.I 1 m ﬂ ..I [ 1w e \ o - -.l m.\,
: S I BERHIHBHEHS
m:
2| 2 m 3 2 mw
g & = iz
U I e L T U -
-
o mm 3 g 3
g
> 8.y R < g T
slEQ SxZge” 3 S
2 223 8§= 5 o
— ——— . W " o i . s e e e e —— —— ——— - —— .t e e o “
%
. wm . . .
e e e v — — ——— — — v — ——— — —— e — . —— s s et ey - ———— —— —— — o — o rwr — —— — -
E
B
SHIIE e | o
s
.III.I’MIIJ.I lllllllll S b . St gt o o s Bt . Gt e e — o na N . — ———— — -4
= ﬂm - - o
m a P~ Lae ] o™
=
“'lllllllul.bllll"”.'lllll'ltlll1 (((( T e T T e e e T S A e e T -
% 2 N §8 x 2
~ g m ~ _m es o £
2z n«mmn 8 i g
e ey i S s T S Ve et AP s T Bk e S S S o S S i ——— . ——————— — —— e -
Ly 3 s 3
° mm Z 8 3
z i 2 g &
IIITIMIJ ].lualM llllll ljllllLlial.!-lll'uMl'l.{ llllllllllll ~
g 2 m =
’llll.,llll.l.!l'!'![l.l(l."ll_.ll'.llll.rllnll.lcl.!l_l'am lllllllllllllllll -
g
: B 3 =
vllll'l"l«!ll‘T-'l‘l'.llll“lllllll IIII . — — — — D T Tl U Sy —— S m—— — — ———— l“lll‘l—lvllllL
®E g = &
"lEs z 8 &
U'll_lllllllltll..m lllll —— r——— — ll.[.vl.mllllll.llm IIIIIIIIII — —— e o
mm
™~
m 3 — i_ g ]
|
~ -1 m 2 3 m 3 3
&
| . VEV-200554



Vg X - Shet 2 LIVER Agiouateims Cases - (Review ale: | Len 11993)

:  — =1 | 4 [ 7 I [) V7w T o 12 T o 1 i 1 [ R T
COUNTRY AND | NAME OR [ GATE OF | -1 JFIRST W. | DATE OF | MGE AT | YFARS YFARS OF | DATE OF | HISTOLOGICAL | ESTIMATED | I umer | ommx
REFERENCE [ IMITIALS | WIRTH | COMPANY | FACTORY | KXPUSURE | QIAGNOSIS | DIAGNOSIS | EXPOSURE TO | EXPUSURE | UEATH | CONFIRMATION | EXPOSURE | OCCUPATION |  CAREER | commeders
o | | { | | | | | viacwosts | | | | el | | niGh.ioHrs |
3 L i ! 1 1 } L I 1 i b 1 1 i
T 1 T ¥ T L) 1 T T Ll R J T 1 A | T
o R 130.03.14 | bP [Rarcy | 08.01.5%1 | 00.10.79 | &5 H » ) 2 linum| Yes ] {19n1-52 | |Further
| | I i I 1 I I | | ] | {Polycleaner | | informat ion
| i | ! | f | | | | I | [152-5% | 11989 (rom
| i | i | | ! { i | [ { {Latex | IPc P Smith
| | | { ) { | | { | | { 11958600 } Jand iw D W J
I [ | | | I | I ] | | | {Polyfloor | W11 lame
I | | | ! ! I I | | | | f1960-64 | |
| { | | | | | | | | f | fPoly | |
| | | i | | | i | | { { [chargehand | l
{ i ! | | | { § | | j | {i964-70 | |
| | ] | | ) | | | | ] { IChargiog | I
| | | | l | ] | | | [ | joperator | |
i i f | | | I | { | [ | l1910-72 i |
! | | i 1 1 | ] | | | { lovier { {
| | ! | { | | i ! | | | jopecator | |
i 1 N " 1 Fl I | i [ { L i i
1 T T 1 L] T T T T L) T T 1
06 |Ep 1931 | @ lnaccy | 1962 | 09.01.80 | 48/9 | 8 | 12 {os.01.80 | Yes | 7 yra | |Furthee
{ | | | { { f | | | | fPoly Ploor | Jinformat ion
| | | i | | i ! | | { fuparatoc | 11989 from
i | | t | | ! i | i f } 15 res | {or P N Smith
[ | | ! | | i | i ] [ | [Groaser on | land Dxr DM I
| i | I ! [ { [ | ( [ | |Poty Floor | (Wi ldiome
L i e L I i i /| L 1 | [ L i T
T T 1 T T T T 1 1 T 1 1 T T 1
07 [0+ |26.04.20 | pp |Barcy | 1963 | 00.00.80 | 60 | 7] | 8.2 |13.06.80 | Yes i [Polyc)oaner | |Further inform-
I | | | { [ | | | | } | 11963-5 | |ation 1969 from
t | i | { | { ( { I | I [Recovery | {or P N Smith &
| | | | | | ! i { i [ | j195-1971 | lir DA 3 Wiliieme
1 1 1 i i 1 i i i $ i i1 1 1 {
T 1 1 1 T I T T 1 T — {
06 [,] {08.05.2¢ | »p fdarcy ) 19.09.5% | ZZ.10.B0 | S0 | 3 | 24 IBaz2e | Yes J1950-1958  [1950-51 Ima-ma Ir..m-r
! i I | i { | | | ) | 1900 ppm Sutocisve  [Motor Wechanic|informat ioa
{ § | | § } | | i ] | f1968-1974  Joperstor | 1948-19%0 11989 (rom
I | ‘ | { | | I ‘ | i | 200 ppm ||95|~I9',\1 |operator on IDr P N Saith
. | { | t | { | | | } | | |hargeman  [Acetylene land r oW J
| | | | | | | | | i | | Jautoclave  [Production | Wi 31 iome
{ | ! | | ! | l | | ! ] lbuilding  |Plant }
t | I ! | i | | i ! ( i hasz-1974 | |
i | { I | | i | | | | ! Ishiry I [
| | I | | I i | | | { | {supecvizor | |
i | | | | | | | | { | i Joutix: lave | |
| | | | | 1 | | | [ | | |bui tding - | |
< { | | | | { | | | | | | [Mever { |
':—_] { | | | | i | | | { | | Jcteaned | |
1 { | l ! { | | | | i | | Jautoclaves | |
= | [ [ | [ | { i l | } ) ot | |
51 | | | | | | | | | { { ] {supervisor's| {
b l ] | | | | i ! | | i I Fid »ntailed) |
"‘ | | | [ | | | i | [ ] | |ratering | i
{ t | f | | | | | { { ! [autociovns  § |
| | | | | | [ ! | J i | Jtee inspect | | »
| | t I i i t | | { | | Jiinw | ]
! H H ' i 1 t 1 | ] - ] - ]



. =5 3 2
m " ~ L]
|8 3. 32 THTH L mn. g
° m “ ﬂl_ ".mm.ﬂ k] NMM [
giiges TR INENET
Sxisx3 xRz 3 88885 358 ]

T Tuumwnu..m.m:.-}ww ||||||| T "
5| eTgs?: fid:l M¢m
< me s.mNWA. IM:W hﬂm
IR IT I R
| _Zl~s8sz3aoi~F 4852 I ——
m ﬂ F3 mw § m N v
| £ |} IR FFTINE FYTORTY SO PFS £
m E ummm.mn,m nmnr+nrwwa uwmww,w
8 lé_ _____|s%ifs 8% |FPifssksd: | IFIiiKi
] -4
Baols =34y 23 Y I%¢
= mmm 3 U EEY T4 £%x
L  2i%=23:8  [2E3: (23
it
= e
> mm H 8 : g
T, 12 T T s T T T T~~~ 7777 .fm 11111 7
IMLLEE : 3 :
i Tes T e T T e e e e e e e e e e S 4
Zls 2 & u = )
oy
- m m = b4 b b
= =
B N N B I -

DATE OF | AGE AT
CoMPANY | FACTORY | EXPOSURE | DIAGWOSTS | DINGNOSIS | EXPOSURE TO | EXPOSURE | DEATH

LIVER Anglosarcome Cases - {Review fute:
a

:l....i....llllli!llil %lllll iil1l{lllllllllllll!lllllli 1
= =z 2 g
~ Py g ® B
8 3 g 3

R SR ——tt e e ot . — — o . aa de L T pe————— - — —————————— e —— —— —— ——— -
¥ 3 8 3 %
.| § 3 o g
S s & s "

s e ai — — Y — — T — ——— W —— W h— ——— W — — — — — ——— —— — — T — — — — —— — —— — — —  —— 1 llllllll
’ r £ t m
3 k| i F

O O I S 42 __ 12 LE_______ i

-

-
S Y 3 g

] 1 e B A

— = a
m : g VEV-200577




Page

{14 years))
A

UK - Sheet 4 LIVER Angiosarcoma Cases - (Review Date: | japuary 1990)
T T 1 T T T T T T T T +
1 | 2 | T | | = | & I« 1 8 | | 10 1] 12 1 | 14 14 \ 16
bttt — =
I i i { | | | [veass of | | f#isro- | | i
COUNTRY AND |NAME OR | DATE OF| | |FIRST v¢ |UATE OF |AGE AT  [EXPOSURE {YEARS OF| DATE OF |LOGICAL {ESTIMATED! Jorues |
REFEREMCE  |INITIALS] BIRTH | CoMPANY | FACTORY [EXPOSURE |DIAGWSIS|{D1AGNOSIS|TO |EXPOSURE| DEATH  {CONPIRM- JEXPOSURE | OCCUPATION  |CAREER | OTHER COMMENTS
» i i | i i i [ [oracwosis] i {amiowm  flever | I:um.ucms |
i i 1 1 1 4 - i i i 1 i e 1
{ 1 1 1 1 T 1 7 1 t =T 1 T !
13 | w1 lo2.03.48(8p Isarcy | 1968 | dmm 86 | 37 | e | 2 [02.06.86 | Yes | High [Polycleaner |oved to |Nemained well, wocking
| t l | { { { | | | ! } 1 1968-69 [acrylonitrile |actively, until Jan 1986
! | ( I i | | | | [ | | Low [rentral |Piant until |
| | | ! i [ { | { | ! 1 | Depot |lert 8P 1983, |
! i | | { i | | i i | { [1969-70 {Manager of IC &1
{ | | | | ! i ! } | } I High [polyficer |ss tad at |
| | | i | | | | | | i { {19%0- 1973 ICardiff Airport]
| | | | ] | | [ ] | | ! 1983-86
i L 1 1 i i L. i { I
14 Ics lxs.os.q Iu Barry 07.07.66 21.m.ln] * ] 2 | L —IOI.IZ 88 ] Yes ‘m mtm}muclmr letlers foom Dc NMD Evans,
| | | i I ( | | | t Inigh 11966-67 {Pathologist, Penarth, Weles
| | | i | ] | I i | I {10 years |Polyfloor | {and Or M Williams, BP, Barry
] | | I [ | | } | | { |constant |worker at times| l
) | i } ] | | ) | { { {Madium  |between i |
{ | | | i | | i | I | Ibut on  |1968-1982 t {
{ | i ) | | | ) | i | |intec- 1} | |
| | ! | I { f | | f i {wittent | t \
| I ] i | | } I | f | jobe | | !
i 1 i i i I 3 i i i I { i
1 i L] T 1 L | ] 1 1 L v T
15 ) ncP {23.08.2 |8¢ lBarcy  19% ] 1988 i e | 32 | 16 | 01.0588] Yes |9 years [Poly cleaner & ) finformst ion from
i | | | I { | i ) | { | Wigh [oOperator g 19c DM JWillioms, 3, and
} | ) | | | | I i ] | I5 roars {Biow & Recovery) T T for Paul Smith, Pathologist 1968,
| i | I [ I I ! [ [ ! { Wdiom [Operator ypertods !
i i I { i I | | | | 1 12 pears [utility ,internntam_ i
i | | | f ! | | i { | Lne  [Operator ) )
1 | i 1 i i i -+ i ] ] 1 i
L ¥ ] | B 1 ] L i L ¥ 1 T T
! | | i { I [ | i | | | | ]
16 RT I.05.2 )ict J4i1 lhouse | 1963 | 1988 b & | 2 | 12 [ 12.11.88] Yea |1 rear ) [Packer f [Hepatic fibrosis 1974
I | | | i | | | | { | tow 3| i lesophageal var ires
< | } { | | | | | ! { | I ) |Pocta-caval shunt 1975
& I | | t | [ f I i I 19 years) | | i
,L i | | { i | t | | | | | wigh ) |Autaclave ! linformstion from Dr B Bennett,
b= | i | I I t | { | 2 years) |uperator } HCT, and or F 1 Lee, Blackpoo)
% Low ) Vicloria Mospital 1388.
w 1 Rx 14.01.31}ic1 Hillbouse [08.04.63 [1989 5 % » 17.09.89| Yes {19%3-63 {Packer Informat lon (rcm Dr B Beanett
L 7 mmths ICL, and I ¢ 1 Lew, Blackpool
19%3-714 ) Victaria Hospital, 1989,
High ) Aorlave
(V] yearr)) Operator
1974-88 1) M pears
lane }




UK system of dates

DAY - WONTH - YEAR

1 Jan 1990)

I.IVER Anginsarcims Cases - {Review Lustle

e e e e

02

—

{Dinwiddie |

{Edard

{
]

15.00.24 | 8FG
{5.01.12 | BFG

N

|
:

03

m m £z
4 x ~
. e O g5 1 § 8] 25% ¢
= m i nm 22 | _=5 | _=3 _&|_< UMmm = _ |
- “ b4 7 - 2 - 8 - B - R - 7 el -1 - —
Lo lEsazEA090a2%C052  (ed)ad s¥fFEZls |3
z 5
o & Exf. .
2 (885 (i85 E 5% %
B3g | FEZET5E mtmm
L _Fl3:3s%5:3 ai%MM!mﬁlcislk ||||||| I N
R T N - ™ . m v
- 3 § ~ ~ - -1 % -
- I S I E IR
= m ol S = ca ce|lcals <&
- - O - - - - - ..u - -
tl:tlnﬁllmmniu|%mm||=mm||=mu%mm%mummrlzn|l ||||| i
) mmm
i =0 |
m -4
a8 4 14 4
Sk
|3 2 2 : 2olE ol |
¥
p ———— — — — " —— — ——— —— — > — ————————— ———— — —— — e ——— s — —
> 2 = zl= T3 |z [@ "BE
=|ed g £8.8|¢ = |2 |3 g |
3 g RESg | g s 18 1x K
o v i i e s Y. A S s S — — — Jl'il.‘lllllll-l.ll N S e e e o T ——— —— J e min - —— i
1
g 5 2 8 <o & o i &
£ s.;
m -
- m m m = x 8 2 R = < <
g3
Prm v e — —— — —— — — — i —  — . — T —— — — T —— — — —  ———— —— — . Vi ot — i — i o — —— — e e
" )
= mm ¢ = = ? | (% ¢ =
2=
l‘LllNlJ‘It(lllllJll'll-lglllllllﬁlll_l'lllfl llllll g - — e
53 R & R T |3 |% 3 iz
~ ek : ¢ 5 = |2 |3 s |2
33 |3 8 g z |8 |8 g |=
o w—— e e — e G o — i — — — — — l"l'lllll(j"!-ll.-llllvllll.l llllll s — — —— — — — —
Tsg 3 5 ¢ ERE : |
- mm = = = s |8 |3 g <
= z z ] -] A p = s =
P e o e e — — — . — . — T —— — — T — it — 3 i .l S Bkl AT .l.ll_..llll.-llll
s | & , & .2 T BT Rl
g i3 23| 5% [§3|i%|i3 il
l.....llnl“l.Lllnl....wolllul W'l m|||llM|llhm.lll.M!ﬂln|..l.ILI“..;!I,IM.I.I:I.L
-] 2 H
: g g g b g |
llJl.IllIJ.l llllllll S —— — ———— e — e — . o e i et e st i — . ——— v— . vt -

106.05. 0

—— ———




Page

W system of dates

DAY - MONTH - YEAR

I Jan 1990}

LIVER Anginsarcoma Cases - (Review Date:

USA - Sheet 2

e e

b

-

o —

e e o g

O

fr - e e

|Secvios op.  [of 26 Bprld

|reactor op.

I ps

-
1 i
U REHTHE I
- 3 - A
RN ( LFEFIFTHIE
38 n
1E8s :
= =
e s i e o e e o o e I U I )
.| E 1
| f :
-}
e EateT T 2
E
= w 3|t s
EEY|E 4
e e e _-———— =
(38 1
. mm 2 AN
=
—— &SP I I
THE AEIE
- - ~”
LU H HE
-]
=] mm ;n =8| 2
e 1
% g
- mmm b =lalr
S ]
= mm ¢ A1 3| R
Q
|Il“|.l_l llllllll s .
»g | = AERE
~led |32 §3|%
2z |3 glg]|¢g
S S P . SR 4
THE AEIE
sk JHE
lll.ll”l.l lllllllll ll...m
~ _Cm - [ ﬂ
I{'m-;m“ ...... ! mﬁm
o5 g m m
t & m g
——— s — e e s L — — — — — — III.JII-II’
TR E 2ig|s=
TlEE |32 g18)=
A&l _1E L __l2lsls=
% . u
3 |1 :
——t— e s e~ -1 &
1%
-~ & g el|l=| 2
1)

11978 Iram
[Russel) & Park
Char leston
|Daily mail
0.1

lof mca

Inform-

Jation given in
lletter 22 May

1984 from

lh.-nru:- of

lliwr.

lnu-dnm-

|l_.nr diag-

jtyce plant

|mecvics in

-

crev cleansd|Stripping op. |to J T Seswal}
sutoclaves) |3 yra prior

(not cleanec |Begger
- separate l[kyor ap.

Yeas

|o7.04.74

%

— v o

-y

J

e e o i e e e s e e annn e

|
|
|
|
l
|
i

—— e — . g

|4 a salg.

|

VEV-200575

ASL - Mo evi-

dence of V(N
'B)fputur».

Accountant ;

S ——

o e v

b e e e e e

p— — - —

pr — — — ———f

fr e e e

T




s a.=® L3l 8% 0 5
ATRERTHHE SHAH RN IR
hw Joss| cefqidigisaes | 2303zt ae| £3l 00
- 13fdwlzz| sEidosllzsdai | 535233 0is| sypild
el o1
S HENT
Y] 111 N R R | .
]
. m Ly m
M »mu -
. S - 3 W 44 __&__ 4 1 4 i
1B mmm mum mwm '
.m -t m A - -
11N A B 1 1 L
i F mm -1 + T 5 -
* -
3 g =
E mm 2 15,58 |2 3 32
z 8 g3 ds
————— —— ———— — e e et e et D e v e  — —— b
. am s £ i g o
MR L . loi 18 L i il & |

1 Jan 1990)
oF

10
YEARS
04
19
13
32
18
2

1
|
I
i

S ——— e Al s s ikl A e et W Y A} Bl i . D s S Wy, QP Sl T D U e A . bt g ot T

9
YEARS OF
™0
DLMGWOS1S
19
19
21
32
21
10

e . T — — . i A . . T T S — ot T (T — — — T S T — . — — — e W S it el . . s S e . v

LIVER Anglosarcoms Casas - (Review Date:

—— — e i i —— —— — e e o vy — — — -+ ——— ———— e e e . . . e . i et v — -
am 3 2 2 8 gl =
~ ¢ 8 g g £ 3| =
2z g = s @ % i
b e e e e ——— e e . e e e e e e e e e e o o o —_—— e ——
g % 2 3 2 2| ¢
«| & g 3 g g g ¢
= S ] - 8 8 8
—— ot . S — ————— —— e — — v ——— — I.-ll.'u!-ul‘lll |_u||.|||l
: m T | 3
g LY L 2 £
|| _# 13F 135 1f R -SRI - -

4
O

WG

BFG

BFG

occ

Goodysar

—— e el

100.00.15
31.08.17

T
|
[ |
1
|
|
i
|
1
¥

t 3

Page
usa -

VEV-200574




2oy ¥ m,mm 1,31 . 3
AR NI HTL I
muamuu-mnmun;m MMJm s5: 558
1 1383335l R0 0aE] 2igdies

1%
OTHER
CAREER

HIGHL IGHYS

4
COMPANY
BrFG
Great
I Ammrican

| Chemical
Company

e e e . s g — — . —— - ———— e —— —

o oo Im llllllllllllllllll —— — e — e d
. o e e o ——————— ——— ——————— — — —— ——— — Y . e e et ——— S e e —
AR
1 2 B L1l | I
£y a8
£3 ~ mn 3 :
L
] 2 o
m = nm o m
S SRS S S I % JENSS S R -
5 13
SRR u
;
h o e - —— — — ———— —— — . — — — — —  — o s st bt (| —————————— — —— — — -y
: umm m g
h L4 H [ - -
T mmm H 5
T e o O
i - mm o R m -
L I M I T
£ 3 |2 g 2 .
5 ~ nm 3 4 i
3 | -lmmlm.. L £ m m
. mm : s 3 i
--;elums:w .................. m|- Y]
bal l\“ : -y
Iiilu!-wm uuuuuuuuuuuuuuuuuuu 123 _ .m ]
:
r
i

Deleted 1990 by B Bennett:

3
1% OF
"™
02.10.23
100.00.23

e e —————— —— —— — T ———— A - Shks bk e o} b e e e e

35
Sheot 4
|}

Y LD
2
P4l
()
'25)

. s
L m VEY-200577




Page 3h

LIVER Angivsarcoss Cases - (Review Date: 1 Jan 1990) UK symiem of deles - DAY - WUMTW- YEAR
USA - Sheet 5
1 2 3 5 6 ? s 9 10 1 12 i 13 14 15 16
COUNTRY AND | MN® OR | DATE OF FIRST vc | DatE or | aGE AT YOARS o | vEARs or | DATE of | WistoLosicaL | EsTIGATED oneR oMmER
REPEREWCE | INTTULALS | sikme | cowasy | FACTORY | EXPOSURE | DIAGNOSIS | DLAGNOSIS | EXPOSURE YO | EXPOSURE | DEMTM | CONPINUTION | EXPOSURE | OCCUPATION CAREER comETS
»0 DIAGNOSIS LEVEL HIGHL IGNTS
r'3 Jobn Berry|07.07.23 | erc Louis- [ 03.10.47 | 00.00.77 52 » 18 10278 Yes Exposed in {Various jobe R Kaminakt
ville (up to 2 {death) (daath) wome degres|in PYC letter of
| [ | | | { tomrs | [ l { | Ito 22 {placts fros | 126/2/79 and
| { i | | | after | | I | { |chemicals {ooid roas tol {Prof . Tasburro
| [ { I { | deacthy | § | ) l Jbut wain  {puste { letier of
I | | | { | | i | | { lexposure  [recovery to | s/
i { { ! | | } | | I l {vas to VO, |PYC charging| |
| | { | i | l | | | { |probably  |operator to |
i | | } i | } | | | | Ibigh |paste | |
| [ | { | | | | { | i { {charging. | {
| | | | I { | I | | | | 1111 duguat | [
! | | | | i I | { i ! { }1965. 1 ]
| | ! | { | | | ! | | [ |Tormineted |
| [ | i { I | | i | | | |empioyment |
o |
2 IJ L In.os.ls l uwe —[s Charla-[ 01.07.41 I 30.11.78 l 62 [ kY [ ) lzs.u.n I Yes l High {Operator to |Exposure 12 I- N \besler
jrorvest | ) | ston | | | i {(niosh | | ! 10.10.76  |bulk and |1tr of 4 dso
| i { j ! 1 | | lsays 27 | { ( | |disperaton P¥C{1979 and
| l ! I | I | i land € l | ] | {masufacture  |Charleston
1 I i i | | { i [patiy maii] i | | | joaily masd
} i i | | i | ! 125) I | { | | {30.11.78 and
{ | { ! I | | IR Caminski
/219
» 11.04.17 | wee S Charls-| 00.08.44 | 03.11.78 61 “u 3 [o311.78 Yas X Eminskl
son | | lettyr of
6/4/719
be) 12.10.07 | vec S Charls-| 00.05.42 | 00.03.80 72 38 16 |01.03.80 Yes % Keminski
| | ston | | | | i Letters of
| | { | | 191h Jupe 1980
& 5t Nov 1980
n wi 22.07.22 | Tenneco  |Fiemington 11.06.64 | 30.12.80 58 17 15 30.12.80 Yea 6 - Unimown|Aaintenance
Chemicals } { 9 - Minimal [Rechanic
- | | | | | | ( | [ | | { lo yes { |
M | | | | { { | { { | | | |Elsewbvere | i
t | | | | \ | | | | { | 1 [Boiler house | |
=2 f { | | { i t { | i ] i |loperator | [
N NN NN NN AN AN NN NN (SN NN S NN (N - R




Page pois

UK syxtem of dates

USA - Sheet & LIVER Angioaarcoms Cames - (Review Date: | Jan 1990) DAY - WOWTH - YEAR
) T L] 1 T T L ¥ BB T T T
i [ - 4 b 1 os | 7 T R 9 I 10 " 12 13 14 ! " 1 16
} { { f- { — -+ } $ i {
COUNTRY AND | NAME OR | DATE OF | } frinsTvc | DATEOF | AGE AT | YEARS OF | YEaRS oF | DATE OF { WISTOLOGICAL | ESYTIMATED | oz |  omem
REFEREWCE | INITIALS | BINTH | COMPANY | PACTORY | EXFOSURE | DIMGMOSIS | DIAGMOSIS | EXPOSURE TO | EXPOSIME | DEATH | COMPINNATION | EXPOSORE | OCCOPATION | cCaREsR | cowems
w0 i ! i | [ { J | ouawosis | wveL | | wiemicwrs |
1 i 1 { i { [} ] 1 1 1
T 1 T T LI} 1 1 ] L] T . | 1
i1 | jos.1n1. 13 | vee Is hacle-{ 12.05.46 | O1.08.81 | 57 { 35 I 13 jo2.04.82 Yos High (But [Chemical  [From 1959 to |Dr Dmcey
t { | | mon | | t l { | | {not as bigh{Operstor in {1976 Alfpbatic]letter
! | ! f | | } i ) { { las reactor {charge {Chemicals  [16.10.81 and
| | | { ! | | ! | { { jcleaser  |resctor  [|operator and |R ¥ Wbesler
| | | ! { ! | [ | ] { {would ] [rom July 197%{1etter of
1 | § } ! { { i 1 { | {exparionce)| Ito date [9.11.04.
t | | | | | | | ! { { [Wocked as | |Foreman lais0 Dx Decey
| i 1 | { | i ( | { | [\abourer  § [Aliphatic [letter of
| ! f } i | i | l } { {from i |Chami cat {07.03.83 re
j | { { ! | { | i { { ldune 1941 | loperation  ldate of death.
| | | { | i { | [ | [ {10 mmy 1946} | i
{ i | ] { | | ! | | i land mey | | |
J i | i ] | { I i | { {bave | | |
t { ! { | [ i { | l ( {cloaned | | !
{ { i | { | i ! | | { {reactors lal | {
I I A N TSN N U NN =% I
32 ‘c v Gtmlzz-ozm ' Mouseoto  Spcingfisld 15-10-51 I 00-07-79 I n l 2 I 14 ln-os-so I &5 sutopey |'n- death Imo—nm ! |1..fo...um
! i | | mams | } § | {(1a pvc | | was done and {oertificatevarious joba| fotvea o
! { | i | | { | |autociave { | inewdiete  |gave {in poipmer | [lettur of 24
I t ) | i | i i {area) l | couse of Inr Girous' jmamufacture | {rabruary 1982
| J ! i l | l I { | | death glven jusual {ovrvar | {from Dr
! { ! | i { { ! { } | = joccupat ion {LUSTRER | {Maiter C
| l | j i l { i i { {"Mngiosarcone™) sa “Wattle|1951-1964 } |Barves of
= i { { | J ! ! { i { joperator” |vVarious jobsf {Monssnto
% { | | i ! i i { I I t {in linsod | [Spc logtield to
T | | j ! { | } [ i [ ["chemicals |around P¥C | {or & M of
| | l | | ! { i [ l { lindustry™. {sutoclaves | |monanoto
= i | [ | 1 i { i t | t 19%4-1971 | | Europe.
Eﬂ { | I i | { | | | I | { {various | |
o | | | { i { | } i | { l fclecical | |
| i | { | j | ( [ I { 1 |joba in P¥C | |
{ | | { | | | i I I | | |po) ywer inat toa |
i | | i ! | | | { | | [ fracititg/ | |
| ] | | } i { I i ( | i [Retired i |
{ ! | | { | ! { | [ I los-03-73. | i
¢ : ———— : f —f—t : ' + :
11 |s Pecguson]08-10-27 | BFG {lovisville 09-09-54 | 11-05-82 | 4 } . | 20 {alive | Yen [1954-74  {muitiple | [Prof Temtruro
lans | | | { | 1 { { l { Juigh  jobe { frotter of
{ { { } ! | ] I { i | $1979-82  Dinciwding | 112 Aug 1982 +
f i t § i | { | 1 ! i {iane Jesshy ] lor ®m N Johnsva
| i j { { j { | I | { I lverator + | lletter of
L i i ] l i [ 1 1 I J 1 IPﬂ]ynlnaner‘l l?ﬂ Feb 198)1.




I'age .
1Sa - Shesl 7 LIVER Angjomarcome Cases - (Review Dete: | January 1990) (K symtem of dates - DAY - MOWTH - YEAR
1 T T 1] L 1 L) 1 L T 1 ¥ 1
1 i |3 4« | 5 | e Tl 8 | o i 1w | 1 | az (S S T [ T 16
1 L i i i [l ) i 1 [ i 1
] T L} ¥ | L] ] T L] 1 ¥ i)
| | | | | | [vears o | | |risvO- { | {
COUNTRY AMD |MAME O | DATE OF | | IFIRST vC |DATE OF |AGE AT  |EXPOSIRE |YEARS OF| DATE oF |L0GicAL {ESTDGTED] |omHer |
HEFEAENCE  |IMTTIALS| BIRTM | COMPANY | PACTORY |EXPOSURE |DIAGMOSIS |DIAGNOSIS|1T0 |exposuRe| peam (oM INS- {EXPOSURE [OOCURPATION (CARESR | OTHER COMNENTS
»w [ i { {oIAGaosIS] | Atiom  jepvam | in1cH.1GHTS |
] 1 1 [ i | i [ 1
1 t T T 1 T ! 1 1
M wr Byrum|{2-01-34] BeG {Louisville 1955 03-11-82 @ | 7 | 10 {04.08.8) |ves 11955-24  froly 1965 Joft [Dr @ ¥ Johnson letter of 3 Sov 1962,
{ ! 1 | | | | | | | | {sigh  |oparstor ¢ (BFG to |28 Feb 1963 and 9 Mugust 19¢4.
| } i | i | | | i | | 1975-82 [avtoclave {become » |
| | | [ | [ i i | | Lo Cleaner  |Clergyman. |
| i | 195565
a5 09-03-12| wee S Charie-] 23-07-44| 18-07-83 n ¥ 14 | 10-07-83]%es |#igh from Dr Dacey letier of 5 Septewber 1983.
i aton 11944 to
| } | f | | | | i | {19ss. | | |
i Wed from | | i
1955-1958;
3% 27-08-32|Tha Generalisbtabula|11-06-56 |21-08-03 S0 V44 27 | Alive  |Yeu |modarats {1956-56 R ¥ Laundrie lotter of 12 Sept 1963:
) Tire and | | { | labourer otted st medical Mey 1983.
( | | Rubbar Co | | | | | ( l. i { h9%-57 | |Towting commsnced Way 1963
| | | I | | ( | | | | l [prod halper| |
{ | | t I [ | | { i i | hesr-o | t
j ! | | | | | | } | l | Joperstor | |
| I | I | | ! | { { | | hisre-75 | [
| i | | | | ] | | | | | Jelectrician] |
I | i { { | | | | | | | 1975-preasnt |
[ I S R R N B operstor | ]
k14 IJ P.yhu'”.ﬂ.?ﬂl e Il.wit- I 1953 lns.oo.u l 54 l n l 2 I(SMM I Yos | High |Worked l I[ptq-um given Io letler 09.08.84
| | i |vitie | | { ( i | | { reqularly | {from Or X ¥ Johneon
{ i | | | | { { | | | | |to PVC area| |
i t { | | | ) ] | l. | { linthe | i
t { ( | | | ] | | | i | |oarly days | i
| | | | | I ] | | | | { was » | i
{ | | | | | | | | | | | [easctor | }
| { { { { { { { | | | | jcivaner | i
l | | | | | i | | | | 1 1195375, | |
| | | | | | } | ] | | | ¢ | |Thrombo cytopenis mxl lewkopenia
B |ae {20.08.22]air |calvert |00.02.63 119.01.84 1 & | 2 | 20 [2.10.83] ves | iigh |Norwal | [since 1978. Gold treetmsnt for mribritis
t | |Products  [City | | ) ) i | i 11963-1982{ progression| [1976. Uodetr Dr's care about & soaths
{ | | | | ) i } ] | | | {from helpar] {before death, had passed standard physical
| i | | | | | 1 i | | | |to wenior | |exsminetion 3 sontha sarlier. J Barr
< | | I | | ( | | | | | | Joperator, | (lettecs of 22.10.84 and 23.01.85,
m | l ! ! | 1 | | | | I l lcleanes | l
T [ | { | | [ | [ | f I (rwactors, | i
E!J | | | | | | | | { H | i {stripping &l i
= [ i i | | | ( | I | i |recovery | t
g } ] { | | | | i | { | | {areas as | |
a | l | | ) | i i | | | | {veil as | i
| | ] | | | | { | [ | | |charging | |
l ' l l ] ' I ‘ l t | | |u|.u?fslur. ‘ i



Page

15K UK systom of dates
Sheet 8 LIVER Angiocsarcoma Cames - (Review Date: | January 1990) DAY - WOWTH - YEAR
T T | S T T T T T T
| 2 3| A § s | s I 7 | & 9 { 10 11 12 13 14 f 18 i6
1 i - ] l L i 1
| 1 ¥ T 1 1 ¥ 1
| I i i | | YEARS OF | |H1svo- {
COUNTRY AND uAre OR | DatE oF f {FIRST vC |DATE OF |86k 2T |EXPOSIRE |YEARS OF| DATE of |Locical {esToaTen| foner i
REFERDNCE | DITYIALS| BIRTH | COMPAMY | FACTONY |EXPOSURE {DLAGNOSIS|DIMGMOSIS|TO {EXPOSURE| DEATH  |CoMPian- |EXPOSURE {OCCUPATION (CAREER | OTHER CUMMERTS
» | i { { { } |pxacuos1s| ) [arion  {esver | |nic.1curs|
i L { I 1 i 1 1 i 4 I 1 H
] | L] 1 | 1 L 4 | ) 1 1 | 1
| { { | { } | | | | i { |Mever in baspital for say chrouic or
39 |J memice]Z7.06.18{Pantasote {Passaic | 1960 lMercx ] 65 | 2 | 23 [29.06.84| vYes | tLow [29.09.60 - {Worked  [ecute medical problesm. Desth cartificate
| | i i { {1904 | ] ! ] | | |may 66 {before  [states ceuse of death cardio-pulmouary
| | ( | | { | ) | | | | {viopl (1960 jarrest sscondary 1o anglossrooms of
| | { { { { ) | | | | | {Fabricationfwith US  |Iiver.
i ! { t i f ! ) | | | { [Plant ([Y13 {Letter of 15.07.86 fram Johm E Ertel
\ i 1 i | } ) | | | | | High [mey 66 - [Force,  {of Pantasote with lettec of M.02.86
| | [ | | } ) ) i | | { faug 70 foaited  {from Or Mesrbech, Pethologist.
| | { { ! { ) i i | \ | futility  fuool {
| j { | | | | | | | | | {Reain {uyora ]
| { { | | | ) | | ! I ( joperator  {and l
| | { { | i | | | | | l {(1oc Jul 66{okanite |
| f i | ! | | i | | | ( (- sep &7 | |
I ] | | I | | | { i | i {Reactor {
f | { t i } } | i | | | {operator) | t
( I i t l I | | | | | | Low (sep 70-82 | |
| | ! | } I | i | | | { Jwoncmer  { ]
i | i { | J ) | | | { ( {oparstor | |
i | | { ! | } ! | | ( i Low (1982-83 | |
i i i t | ) | i | | { 1 imii1 { i
| | I { | | J { | | { [ |opecator, | |
1 i | { ! ) | t | | | [ Icatoodar | |
| i i { J I | I { [ Ishop, wtil| |
L | I T O Y I
©0 - |p (3 Ix.m.ul »G |um.- 22.05.42 ' 1967 I 72 45 ( k7 I‘”-“'-" | You | High f{Cbemical ] Iumr from Dr Dietz, 3G,
(61 lmar | ! lvtlle ] ! | { ( {1942-1974 [sorkar | }10.3.87
< ( ! | | | | ] | | i | | f1942-45 | !
rcﬂ ( | { | | | | i | { { [ Low | I }
i i | | I i I f [ | f ( 119751976 [Foremas | I
P -
CRN I B B P | L een
o T 1 T I T L \ T 1 | 1 1 4
o Y {% Buckley 2.02.15{Goodysar |Miagara 949 | 1962 | 72 38 | 27 |w.o0887| Yen | High [i949-65 | Retired |ietters from Prof Tembwro
- i t 1 Jradia | | | | { I | { [Chamical Op/ 1977  |university of Louisville, 1967
l | | | | | | | 1 [ ] ! IShift Sup/ | (age 62) |and Dr C A Johnaom, Goodpeas, 1968
! | ) | | | | i { | | | |Pec Reain | )
| ! | | i { | | i | { { |Product joa | }
t I | J | | | | f { |- | Modivm }1965-17 | |
! | | | i | | | { i | { NF Plant |} I
| ! | I { | | { i i | liLert pvclares for 6 months In 1965)
1 1 1 1 1 1 1 i i 1 1 1 1 1




1:‘bf the neighborhood

iny cnunénts you may have, but I'd specifically like
the following: e .
£ u L.{ i

tﬁd much detail or not enough? "Jifov~—f e g 90

. \ r a2

the question of mutagenicity/teratogenicity?

I8 possible, but I need your input at least by

Frost
Al Amsden

“/gghn Friend
i11 Broddle

VEU-20207g



