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Vinyl Chloride - SPAG Review

1.0 Charters

a. Pane^ Charter

The Program Panel will be concerned with'vinyl chloride 
monomer and polyvinyl chloride resin. The Panel will 
develop a program that examines the possible health effects 
of vinyl chloride through toxicological research and human 
(epidemiological) studies. The testing program will include 
appropriate monitoring to ensure adherence to sound scien­
tific practice and compliance with prevailing regulations.
The Program Panel will review and evaluate the results of 
all studies.

Consistent with CMA practices and policies, the Program 
Panel wil represent the interests of the Chemical Manufac­
turers Association (CMA) before Federal agencies in all 
matters relating to safety and health issues arising out of 
the production, reaction, release, packaging, storage, 
handling or use of vinyl chloride.

The Program Panel will also be responsible for certain 
administrative matters, including the election of officers, 
deciding the basis for sharing the cost of the program among 
the participating companies, designation of appropriate task 
and/or working groups, and liaison with interested 
non-participating parties.

The Program Panel will function as a special committee 
under CMA's bylaws, and as such will be subject to the 
Special Programs Guidelines.

b. Research Coordinators Charter

The Vinyl Chloride Research Coordinators, operating 
within the Charter of the Vinyl Chloride Program Panel, will 
provide interpretation of available data on the toxicology 
of vinyl chloride. The coordinators will advise the Panel 
on appropriate studies, both in the areas of toxicological 
research and human studies, required to expand the data base. 
The Group will provide the necessary protocol design or pro­
tocol review and will conduct or make provision for appro­

priate monitoring and auditing of all research programs.

2.0 Uses

Manufacture of polyvinyl chloride and copolymers? 
organic synthesis? adhesives for plastics.
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3.0 Background and Objectives

a. Introduction

CMA has had a long-standing interest in vinyl chloride 
monomer. In the early 1960s/ the then Manufacturing 
Chemists Association arranged for a study at the University 
of Michigan on acroosteolysis (softening of finger tip 
bones) in VCM/PVC workers. The findings were published by 
the American Medical Association in the January 1971 issue 
of "Archives of Environmental Health”.

In 1971, at the recommendation of MCA's Occupational 
Health Committee, U.S. VCM/PVC producers were approached 
with the .proposal that they might wish t-o support a research 
program to answer questions on vinyl chloride carcinogenesis 
raised by Dr. Viola's studies at the Regina Elena Institute 
for Cancer Research in Italy. A conference of interested 
member companies was held in November 1971? twenty producers 
were represented. An ad hoc planning group for vinyl 
chloride research (precursor to the present Vinyl Chloride 
Research Coordinators) was formed at the conference to 
provide review of research proposals and funding require­
ments. By early 1972, it was established that seventeen 
companies would support a vinyl chloride research program.
The group of sponsoring companies, known then as the 
"Technical Task Group on Vinyl Chloride" was the first vinyl 
Chloride Program Panel. The objective of the Task Group 
(Panel) was to expand the toxicology data base, thereby 
lending support to certain health and safety issues 
surrounding exposure to vinyl chloride monomer in the 
workplace.

b. Research Programs

i. IBT Study

A research contract was negotiated with Industrial 
Bio-Test Laboratories in February 1973 to conduct a chronic 
vinyl chloride inhalation study in rats, mice and hamsters. 
IBT submitted interim reports to CMA during the course of the 
two-year study but issued no final report. Subsequent audits 
by both CMA and third parties found irreparable deficiencies 
in the study. CMA entered into negotiations for settlement 
with IBT last year and an agreement was reached. Companies 
participating in the research program will be refunded on the 
same pro-rated basis as they contributed to the program.

ii. Dow Studies

In 1974, the Program Panel agreed to fund a tera­
tology study in mice, rats and rabbits to be conducted at 
Dow Chemical Research Laboratories. Results were published 
in a March 1977 issue of "Toxicology and Applied 
Pharmacology". The data indicated that vinyl chloride did
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not cause significant embryonal or fetal toxicity and was 
not teratogenic in any of the species at the concentrations 
tested (up to 2500 ppm).

A contract was executed with Dow in November 1976 to 
conduct a pharmacokinetic/metabolism study of vinyl chloride 
in rats. This research was an extension of similar studies 
being performed at Dow. A summary of the research was 
submitted to CMA in May 1977.

iii. University of Louisville Research Proqram
(Pffase VII)

In 1975, the emphasis on research shifted from 
toxicological investigations to one more-directly related to 
the early diagnosis and clinical management-of vinyl 
chloride injuries resulting from past industrial exposure* 
Accordingly, the Panel approved support of a grant to the 
University of Louisville for the development of "Research . 
Techniques and Methods for Detection and Prevention of 
Carcinogenesis in Industrial Workers". Support of the 
research continued and two further agreements were signed 
with the University in 1978 and 1979. Final reports for the 
first and second years were received; the third is antici­
pated shortly. Continued funding of this program by the 
Panel is not likely.

iiii. Epidemiology Studies

A contract was awarded to Tabershaw Cooper • 
Associates, Inc. (TCA> in June 1973 to conduct an epidemi­
ology study of vinyl chloride workers. A final report 
issued by Equitable Environmental Health Associates 
(successor to TCA) included 10,173 individuals. Brain tumor 
incidence was found to be in excess but did not apear to be 
related to either the duration or intensity of exposure to 
vinyl chloride. Weak associations between vinyl chloride 
exposure and malignancies at other sites were noted. EEH 
suggested that the cohort be studied again five years hence, 
since observation time would be extended and more deaths 
available for analysis.

4. Membership

See attachments A, B and C.

5. Research Programs
a. Completed studies (See attachment D).

b. Future studies

The Program Panel has considered a proposal from 
Environmental Health Associates, Inc, (EHA) to update the 
1978 EEH epidemiology study (see above). In this study,

3
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work histories of the 10,173 member cohort will be updated 
through December 1979. Twenty companies are supporting this 
program (re: Vinyl Chloride Program Panel - Phase VIII). A 
budget has been established and a contract agreement with 
EHA will be drawn up shortly. Of particular interest in 
this study is whether or not the brain tumor incidence 
remains in excess. Also, are the associations seen in the 
earlier study strengthened or weakened?

6. Advocacy

Althoiflgh there has been limited activity, advocacy has 
not been emphasized by the Panel. This is partially the 
result of the extremely close liaison of the members of the 
Panel with the Vinyl Chloride Health and .Safety Committee of 
the Society of the Plastics Industries, Inc.. This 
arrangement has appeared to work well and at the present 
time increased advocacy is not anticipated.

Several regulatory issues remain, however:

1. EPA is currently considering lowering the air 
standard for vinyl chloride. The Environmental 
Defense Fund is involved in these negotiations.

2. The PDA has delayed action on> a request for 
approval, of PVC liquor bottles.

3. OSHA appears interested in PVC dust and in vinyl 
chloride itself. However, no notice has been 
published and no time table has been established.

7. Key Issues

A small number of key issues remain, but it should be 
emphasized that because of the high visibility of vinyl 
chloride, these issues can change rapidly and dramatically.

1. Whether single exposures to vinyl chloride are 
capable of causing cancer is an important ques­
tion. The study sponsored by CPSC, at Edgewood 
Arsenal, purports to have shown a positive effect 
from single exposure. Study conditions and the 
type of response were questionable, but adverse 
publicity may result when the report is published.

2. Vinyl chloride has been' shown to cause other 
cancers in animals besides angiosarcoma. Human 
data is inconsistent? with some studies positive 
and others not.

3. Scientific quality of the proposed epidemiological 
study is critical. It is essential that the study 
be acceptable by current scientific standards.

4
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Furthermore/ it is essential that the study 
population include all those eligible from the 
Tabershaw Cooper study, so as to maintain the 
cohort. This may require liaison with companies 
who have lost interest in vinyl chloride as a 
product, but still have former employees that were 
in the original cohort.

4. The EPA air standard may be an issue, depending 
upon the pressure placed on that Agency by the 
Environmental Defense Fund.

5. Transportation accidents are a possibility. This 
may present an emotionally charged situation for 
activists.

8. Liaison

Liaison has been and continues to be an important 
activity. The relationship to the SPI has been very 
effective, primarily because of the significant overlap in 
committee membership.

Liaison with European countries was extremely active 
and still continues at a lower activity. Several European 
based companies are represented on the Panel and many Panel 
members have European affiliates. The four European 
companies sponsoring Dr. Maltoni's studies have been most 
helpful. Working primarily through ICI (Dr. David 
Duffield and later Dr. John Stafford) we have succeeded in 
transmitting information rapidly between our groups.

9. Controversial Issues 

None.

10. Financial Status
}

(See attachments E, F and G).

11. Critical Dates

June-1981 - start of vinyl chloride epidemiology study 
update (Environmental Health Associates, Inc.).

Spring 1983 - epidemiology study completed.

May 15, 1981 - final report on University of Louisville 
study expected.

12. Future Needs 

None.

5
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13. Summary.

The Panel has undertaken several animal studies to 
expand the toxicological data base on vinyl chloride 
monomer. These phases of the program were completed and it 
is not anticipated that the Panel will sponsor further 
research in this area. The University of Louisville Program 
is winding down and continued funding of this research is 
unlikely. At the moment, the Panel's attention is focused 
on human studies and the use of epidemiological- research to 
clarify the relationship between the etiology of certain 
diseases and vinyl chloride exposure. ~ ~ ‘

The Panel's pursuit of an advocacy program has been 
limited. Members of the Program Panel have" maintained a 
close liaison with the VC Health and Safety Committee of the 
Society of the Plastics Industries, Inc. (SPI), the lead 
organization in the vinyl chloride advocacy area. Several 
regulatory issues do remain and the Panel will continue to 
maintain interest through its association with SPI.

6
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ATTACHMENT A

VINYL CHLORIDE PROGRAM PANEL PHASE VIII

W. Mayo Smith
AIR PRODUCTS AND CHEMICALS,

INC .
P.O, Box 538 
Allentown, Pa. 18105 
215-481-7215

Dr. Eugene N. Shiest 
BORDEN, INC.
990 Kingsmill Parkway 
Columbus, Ohio 43229 
614-225-4958

H, W. Blakeslee 
Environmental Engineer 
CERTAINTEED CORP.
1400 Union Meeting Rd.
Blue Bell, Pa. 19422
215- 542-0500 ext. 4403

Flynt Kennedy 
CONOCO, INC.
P.O. Box 1267
Ponca City, Oklahoma 74601 
405-767-4411

John R. Semancik
DIAMOND SHAMROCK PLASTICS, CORP 
1100 Superior Avenue 
Cleveland, Ohio 44114
216- 694-5000

T. R. Torkelson 
DOW CHEMICAL U.S.A.
1803 Building
Midland, Michigan 48640
517-636-5197

Theodore J. Benya 
ETHYL CORPORATION 
451 Florida Street 
Baton Rouge, La. 70801 
504-388-7856

Robert W. Laundrie 
GENERAL TIRE AND RUBBER 

COMPANY
1 General Street 
Akron, Ohio 44329 
216-798-2992

M. N. Johnson, M.D. 
BFGOODRICH COMPANY 
500 S. Main Street 
Akron, Ohio 44318 
216-374-3298

Dr. A. C. Johnson 
THE GOODYEAR TIRE & RUBBER 

COMPANY
1144 East Market Street 
Akron, Ohio 44316 
216-796-7676 .

Dr. C. P. Wen
GULF SCIENCE & TECHNOLOGY
P.O. Box 2100
Houston, Texas 77001
713-754-1832

Harold F. Dubec, Jr.
HOOKER CHEMICALS & PLASTICS 

CORP.
P.O. Box 456 
Burlington, N.J. 08016 
609-499-2300 ext. 226

W. R. Gaffey 
MONSANTO COMPANY 
800 N. Lindbergh Blvd.
St. Louis, Missouri 63166 
314-694-8811

Zeb G. Bell, Jr. ;
PPG INDUSTRIES 
One Gateway Center 
Pittsburgh, Pa. 15222 
412-434-2585

V, L. Kirkland 
SHELL CHEMICAL COMPANY 
One Shell Plaza 
P.O. Box 4320 
Houston, Texas 77090

P. E. Roggi
STAUFFER CHEMICAL COMPANY 
Westport, Connecticut 06881 
203-222-4414



/inyl Chloride Program Panel Phase VIII (Cont.)

Donald H. Hunter 
TENNECO CHEMICALS^ INC.
P.0. Box 365
Piscataway, New Jersey 08854 
201-981-5221

R. N. Wheeler, Jr.
UNION CARBIDE CORPORATION 
Building 3005, Room 350 
P.O. Box 8361
South Charleston, V3. Va. 25303 
304-747-2164

Walter D. Harris, Ph.D. 
UNIROYAL, INC.
World Headquarters 
Middlebury, Connecticut 06749 
203-573-2139

000080718
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ATTACHMENT B

VINYL CHLORIDE PROGRAM PANEL - PHASE VII

Dr. W. M. Smith
Group R & D. Coordinator
AIR PRODUCTS & CHEMICALS,

INC.
Allentown, Pa. 18103 
215-481-7215

Mr. Allan G. Wheeler 
Supervisor
Industrial Toxicology 
ICI AMERICAS, INC.
Safety & Environmental Affairs 
Wilmington, De. 19897 
302-575-4533

Mr. H. William Blakeslee 
Environmental Engineer 
CERTAIN-TEED CORPORATION 
Pipe & Plastics Group 
P. 0. Box 1100 
Blue Bell, Pa. 19422
215- 542-0500 ext. 4402

Dr. Flynt Kennedy 
CONTINENTAL OIL COMPANY 
1000 South Pine 
P.O. Box 1267
Ponca City, Oklahoma 74601 
405-767-4411

Dr. R. W. McBurney 
Vice President and Corporate 

Medical Director 
DIAMOND SHAMROCK CORPORATION 
1100 Superior Avenue 
Cleveland, Ohio 44114
216- 694-5252

Dr. T. R. Torkelson 
Health & Environmental 

Science
DOW CHEMICAL U.S.A.
1803 Building
Midland, Michigan 48640
517-636-5197

Mr. Russell Park 
FIRESTONE PLASTICS COMPANY 
Research Division 
P.O. Box 699 
Pottstown, Pa. 19464
215- 326-2000 ext. 402

Mr. Robert W. Laundrie 
THE GENERAL TIRE & RUBBER 

COMPANY 
P.O. Box 951 
Akron, Ohio 44329
216- 798-2990

Dr. M. N. Johnson 
Director
Environmental Health 
THE BFGOODRICH COMPANY 
Chemical Division 
B 0020 Building 5-H 
500 S. Main Street 
Akron, Ohio 44318 
216-379-3299 or 3298

Dr. Paul Cohen 
Vice President
GREAT AMERICAN CHEMICAL CORP. 
650 Water Street 
Fitchburg, Ma. 01420 
617-343-6973

Mr. R. J. Abramowitz 
Technical Director '
HOOKER CHEMICALS & PLASTICS 
P.O. Box 456 
Burlington, N.J. 08016 
609-499-2300 ext. 216

Dr. Robert Brookman 
Vice President 
Research and Development 
PANTASQTE, INC.
26 Jefferson Street 
Passaic, N.J. 07055 
201-777-8500
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Vinyl Chloride Prograin Panel - Phase VII (Cont. )

Dr. T. J. Benya 
Toxicology & Industrial 

Hygiene Department 
ETHYL CORPORATION 
451 Florida Avenue 
Baton Rouge, La. 70801 
504-388-7856 or 7858

Dr. Vance L. KLrkland 
SHELL OIL COMPANY 
One Shell Plaza 
P.O. Box 4320 
Houston, Texas 77210 
713-241-0044

Mr. John P. Murphy 
STAUFFER CHEMICAL COMPANY 
Product Regulations 
Westport, Connecticut 06880 
203-222-3493

Dr. Zeb G. Bell, Jr.
Manager
Environmental Health and 

Toxicology 
Chemicals Division 
PPG INDUSTRIES, INC. 
Pittsburgh, Pa. 15222 
412-434-2585

Mr. R. N. Wheeler 
Production Manager 
UNION CARBJDE CORPORATION 
Chemicals & Plastics Division 
P.O. Box 8004
South Charleston, W. Va. 25303 
304-747-2164

i
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ATTACHMENT C

VINYL CHLORIDE RESEARCH COORDINATORS

Dr. T. R. Torkelson, Chairman 
Occupational Health Associate 
DOW CHEMICAL U.S.A.
1603 Building
Midland, Michigan 48640
517-636-5197

Dr. W. M. Smith"
Group R&D Coordinator 
AIR PRODUCTS & CHEMICALS, INC. 
P.O. Box 538 
Allentcwn, Pa. 18104
215- 395-7215

Dr. M. N. Johnson 
Director
Environmental Health 
THE BFGOODRICH COMPANY 
Cheical Division 
Medical Center 
500 S. Main Street 
Akron, Ohio 44318
216- 379-3298 or 3299

Dr. T. J. Benya 
ETHYL CORPORATION 
451 Florida Avenue 
Baton Rouge, La. 70801 
504-388-8011

Dr. Z. G. Bell, Jr.
Manager
Environmental Health & 

Toxicology 
PPG INDUSTRIES 
One Gateway Center 
Pittsburgh, Pa. 15222 
412-434-2585

Dr. V. L. Kirkland 
SHELL CHEMICAL COMPANY 
One Shell Plaza 
P.O. Box 4320 
Houston, Texas 77210 
713-241-0044

Mr. R. N. Wheeler 
Production Manager 
Chemicals & Plastics Division 
UNION CARBIDE CORPORATION 
P.O. Box 8004
S. Charleston, W. Va. 25303 
304-747-2164

Dr. W. D. Harris 
Industrial Toxicolgist 
UNIROYAL, INC.
Oxford Management & Research 

Center
Middlebury, Ct. 06749 
203-573-2139
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VINYL CHLORIDE AND OCCUPATIONAL HEALTH

In January 1974 the B.F. Goodrich Company announced publicly 

that the plant physician at its Louisville, Kentucky, polyvinyl 

chloride (PVC) resin plant had identified three cases of 

angiosarcoma of the liver, an extremely rare type of cancer, 

among long-term plant employees. The company said it suspected 

that vinyl chloride monomer (VCM), the gaseous industrial chemical 

from which PVC resin is produced, might be implicated in the three 

deaths.

The announcement by B.F. Goodrich triggered one cf rbe 

mosr intensive investigations in the history of occupational 

health. . It was reported in extreme detail to the American public 

in literally hundreds of newspaper anc magazine articles, in 

radio shews and television specials, and through rsridlv organized 

m e a l c a i conferences an a r e g u j. a c c r y agency n e a r r r. c s . > icy_ c— c r c c. e

even became the subject cf a special Congressional hearing.

It is the purpose of this paper to review the events of 

the last four years regarding vinyl chloride and tovplace them 

in perspective. It documents five key points: ,

• The PVC industry has sponsored the majority of the 
medical research on vir.yi chloride conducted to date, 
and essentially all of it conducted before 1974. In 
fact, were it not for the actions taken by the PVC 
industry from 1970 onward, we might still know next 
to nothing about the health effects of vinyl chloride.

SAL
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• The "epidemic" of angiosarcoma cases predicted by 
some individuals in 1974 has not occurred. Over 
the past 16 years there have been a total of 23 
deaths from angiosarcoma in six U.S, plants and 
approximately 48 in other countries,

• Industry opposition to the vinyl chloride standards as 
originally proposed by the Occupational Safety and Health 
Administration (OSHA) was based on technical infeasi­
bility, the vagueness of the. "no detectable level" 
proposal, and an over-reliance on animal data. OSHA 
changed the standards to make them more feasible and 
subsequent studies have proven the industry's contention 
that experimental animals are far more susceptible to 
VCM than are human beings.

• Based on a wide variety of epidemiological studies, 
the current OSHA standard of 1 part per million in 
air provides more than an ample margin of safety 
for industry workers.

c According to experts from Harvard University and
single study alleging 
miscarriages among 
vinyl chloride workers 

and essentially

the University of Texas, the 
an excess cf stillbirths and 
the wives cf heavily exposed 
is "inadequate," "misleading" 
"worthless."

Background

The sole source of PVC is vinyl chloride monomer, a gaseous

chlorine. If is the raw marerial i — em •...■"■'ich rclv”-'*-'.’! c''1 cries 

resin is mace by a process called polymerization. The process 

for manufacturing PVC in large vessels or reactors was discovered 

in Germany in the 1930s and similar processes have been used to 

make PVC resin in the United States ever since.

Like many other raw materials, VCM had beer, known for years 

to have some worker-related problems. It was known by the medical 

profession to be an anesthetic at extremely high levels; it also
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presented flammability and explosion risk potential. However, 

controls were devised for these problems.

Information on possible long-term health effects of VCM 

exposure was admittedly scanty and incomplete during the 1940s 

* 50s and r60s. The first inkling of a potential problem was a 

1949 study of 73 workers in a Russian plastics fabricating firm.

The study indicated evidence of hepatitis among the workers but 

concluded that this was due to exposure to a polychloro-biphenyl 

(PCB) plasticizer used in the factory and not to VCM. Much was 

made of this study by professional activists following the discovery

of the vinyl chloride cancer link, but apparently no one in the

Arne rican medical community — governmental, industrial or private

was aware of the study prior to 1974.

A 1961 study by the Dow Chemical Company found that long­

term exposure of experimental animals to VCM at levels down to 

100 parts per million (ppm.) resulted in slight liver damage, but 

a si~i' = r c- — • ’v ed — — c Ur‘,ivc='"*sitv ~cunc no cause for

time-weighted average was recommenced for worker exposure by the 

American Conference of Governmental Industrial Hygienists (ACGIH) 

after careful study of all available medical data on the subject. 

ACGIH is a professional governmental organization devoted to 

technical and administrative ascects of worker health tretaction.
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One of its principal functions is the promotion of standards and 

techniques in industrial health. Thus the standard was not an 

arbitrary one, but was set after professional evaluation of all 

available data. In 1963, the ACGIH recommended a ceiling of 

500 ppm for vinyl chloride. This same level was adopted in 1971 

by the newly created Occupational Safety and Health Administration 

(OSHA).

In 1966 a reversible disease of the bones of the fingers 

called acroosteolysis was discovered among some heavily exposed 

reactor cleaners. Prompt and appropriate industrial hygiene 

efforts by the industry quickly eliminated the problem.

Strangely enough, it was the industry's search for an 

answer to the cause of acroosteolysis that eventually lead to 

the discovery of the carcinogenic risk of vinyl chloride.

Cancer Link Discovered

2•• cc of ^ ac^oo^teclvs • «= citi’" " ; ^ et'*V“see".

.t.ir.riCcr. S'_ucy, sponsored =.t one unsic_ .irendtan oy 

the Manufacturing Chemists Association (MCA), was unable to pinpoint 

the cause in humans but recommended further animal experimentation.

The European study was conducted by Dr. P. L. Viola of 

the Regina Elena Institute for Cancer Research in Rome, Italy.

Dr. Viola, who is also a medical director of Sclvay st Cie., a 

leading European PVC producer, reported at the 10th International 

Cancer Congress in Houston in May 1970 that he had been able to
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-6-

Because the European research had gotten underway earlier 

than the efforts undertaken in America, some preliminary results 

of Dr. Maltoni's study became available in early 1973. Accordingly, 

a technical delegation from the U.S. PVC industry visited 

Dr. Maltoni in Italy in January of that year to review the 

progress of his research. The American team learned that 

Dr. Maltoni had detected a variety of tumors in test animals_ 

at concentrations as low as 250 ppm.

The American PVC industry then requested a meeting with 

the National Institute of Occupational Safety and Health (NIOSH) 

to call the Maltoni results to the attention cf the U.S. govern­

ment. The meeting was held in July 1573 and included discussions 

of various kinds of cancer that Dr. Maltoni had found. NIGSH 

requested that the industry keep it informed as the research 

progressed.

In April 1973 Dr. Maltoni also announced some of his pre­

liminary results at a medical testing in Italy at which represen-

Thus, by July 1973 at the latest, the U.S. government, as, 

well as atJLeast some portions of the American PVC industry, were 

aware of Dr. Maltoni's preliminary findings. That^this did not 

result in great alarm in either government or industry circles 

is net surprising considering the fact that (1) Dr. Maltoni's 

findings were only preliminary and not final, (2) early results 

from the European and American epidemiological studies showed

*
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no excess of cancer or any other disease among the workers,

and (3) angiosarcoma had not yet been discovered among industry

workers.

The Government Acts

In addition to its public announcement on January 22, 1974, 

regarding the three angiosarcoma deaths, B.F. Goodrich also 

notified officials of NIOSH as well as Kentucky state medical 

officers.

A week later it was discovered that another former employee

cf the same_plant had also died from angiosarcoma. This resulte

in an extensive search bv the industry throuch old medical records

of ocher cases. Ultimately, it was determined th over tne oast

16 years there have been a total of 23 deaths from angiosarcoma in 

six u.S. PVC plants, and approximately 48 in other countries.

The workers’ jobs involved cleaning residue of PVC resin

from the reactors in which it was produced. Their work onus re-

suloed ir. hi oh exposure to VO! ever a ceriod of mar.'' vears.

C. special ”facr-findinc” hearinr held in February

1974 OSHA promulgated an Emergency Temporary Standard which lowered 

the maximum VCM workplace exposure from 500 ppm tox50 ppm. This 

decision, which was announced on April 5, was based primarily on 

cestimony from Dr. Maltoni at the fact-finding hearing that rats 

in his research did not develop angiosarcoma at 5J) ppm. Only 

five days later, however, MCA reported to OSKA, NIOSH and the 

Environmental Protection Agency (EPA) that preliminary results 

of the Industrial Bio-Test Laboratories animal exposure study 

showed that VCM could produce angiosarcoma in mice at 50 ppm.

o
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from any cause among long-term workers exposed to levels 

below 200ppm,

Despite the evidence presented at the hearings, on 

October 1, 1974, the agency announced a permanent standard for 

VCM which called for reducing exposure levels to 1 ppm averaged 

over an eight-hour day, with peak exposure levels not to exceed 

5 ppm as measured over any 15-minute period. .

The standard further said that, during the first year, 

employers were to provide respirators for employees exposed to 

between 1 and 25 ppm, but that it was up to the employee whether 

he wanted to wear it or not. At exposures above 25 ppm, wearing 

of respirators was mandatory. After January 1, 1976, wearing of 

respirators would be mandatory for all worker-s whenever levels 

exceeded the 1 ppm and 5 ppm levels. On the other hand, regulations 

as to the types of respirators to be used at low levels of exposure 

were made less strict.

The new rules, which were scheduled to go into effect 

January 1, 1975, applied not only to VCM and ?VC resin darts but 

a_sc rc processors and fabricators, includin.c firms engaged in. 

''transportation, storage, handling cr use" of VCM and PVC resin, 

unless exposures.were found to be below the so-called "action 

level" of 0.5 ppm.

The industry filed a petition for judicial review of the 

standards.

In January 1575 the Court of A.ppeais in New' Cork upheld 

the OSHA standards. It declared that OSHA is not restricted no 

setting standards that are feasible with known technology, but 

that it is permissible to set "technology forcing" standards that

SAL 000081039
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may be achievable at some undetermined time in the future with 

technology as yet undeveloped.

Because of the judicial proceedings, the implementation 

date for the standards was delayed until April 1, 1975.

Meeting the New Standards

Long before the standards went into effect, industry 

members had been actively seeking new means to reduce worker 

exposure. The industry's opposition to the "non-detectable" 

proposal had, been based principally on the virtual technical 

impossibility of achieving this standard and on the impracticality 

of using air respirators that would be unsafe, uncomfortable 

and would inhibit workers from moving around on the job.

The regulations finally promulgated by OSHA, contrary to 

some reports in the media at the time and to the statements of 

some individuals even to this present day, were substantially 

different.from those originally proposed. OSKA's change from 

"non-detectable" to a level of 1 ppm to 5 ppm brought the standard 

into the realm of technological feasibility, although still ex­

tremely difficult and costly to achieve. Since some fluctuation 

is apt to occur in even the best-controlled plants, the intro­

duction of a peak gave the industry flexibility th^t was not 

available under the proposed standard. It introduced a new 

dimension into the solution of the design and development problems.

In addition, by permitting the use of "gas mask" type 

respirators at levels below 25 ppm, OSKA eliminated a major 

compliance difficulty with the standards.

SAL 0000810^
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While the new standards did result in the closing of a 

handful of plants, the industry's all-out effort to meet the 

OSHA requirements resulted in technological progress that PVC 

producers themselves did not feel was possible at the time of 

the hearings. The industrywide cost of compliance has run be­

tween $300 and $400 million in capital expenditures, with many 

additional millions being expended yearly in operating expenses. 

The achievements in reducing exposure have to date far surpassed 

the expectations of industry executives and technical experts 

alike*

Are the Standards "Safe?1'

Since 1974, when angiosarcoma of the liver was first 

identified in PVC workers, numerous animal and epidemiological 

studies have been undertaken to establish a "safe" level for 

exposure to vinyl chloride. The results of these studies show 

that the current OSKA standard ox 1 ppm provides more than an 

ample margin, of safety for industry employees.

Because VCK has been in use in industry for upwards of 

40 years, sufficient numbers of people have been exposed long 

enough to make epidemiological studies reliable indicators of 

the effects of VCM at various levels of exposure.

In general, these studies showed no excess of cancer 

nor any cases of angiosarcoma among workers exposed to low or 

intermediate levels (below 250 ppm) of vinyl chloride even if 

the exposure extended over long periods of time. Other studies

SAL 000081041
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have estimated the long-term exposure levels of the 23 confirmed 

-U.S. angiosarcoma cases at between 350 and 1,600 ppm. The median 

length of exposure for these cases was 18 years.

The single largest study conducted to date was that under­

taken by Tabershaw-Cooper Associates and subsequently expanded 

upon by Equitable Environmental Health, Inc. This study examined 

the mortality experience of 10,173 workers with at least one year 

of occupational vinyl chloride exposure and analyzed the cause of 

death of 707 workers in the study population. As is common for 

healthy industrial populations, the results showed a 20-30 percent 

lower than normal death rate from all causes among the workers, 

whether high or low, or long- or short-term exposure. Cancers of 

the digestive system (primarily angiosarcoma), respiratory system, 

and cancers of "unknown" site were slightly elevated in the high- 

exposure category, but the excesses were not statistically significant. 

Brain cancer was increased in the study population but the increase 

was not relatable to vinyl chloride, according to the investigators.

A similar study conducted in Great Britain of 7,717 VC>; 

and PVC resin workers shewed similar results, excepr that there 

was "no evidence to support the suggestion1' that vinyl chloride 

caused cancers other than angiosarcoma.
X

A study by Ott, Langner and Holder conducted at a single 

PVC plant in the U.S. found no angiosarcomas and no excess of 

overall deaths or deaths from cancer in either the low or inter­

mediate exposure groups. A slight excess of canceae deaths in 

the high-exposure category was noted, however.

Epidemiological studies by Nicholson et al. and by Waxweiler

et al. were of limited value in determining a "safe" level for

SAL 000081042
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vinyl chloride exposure since no attempt was made to assess 

the exposures of the workers studied.

In addition,, a study by .Organization Resources Counselors 

of more than 4,100 deaths among PVC fabrication workers dis­

covered not a single case of angiosarcoma. Workers in PVC 

fabrication, it should be pointed, out, were, .even in the past, 

exposed to far lower levels of vinyl chloride than were their 

fellow.workers in the VCM and PVC resin industries. Accusations 

by the Environmental Defense Fund that this study demonstrated 

an excess risk of breast cancer from low-level vinyl chloride 

exposure were proven false when it was found upon re-examination 

that only two of the 44 cases of breast cancer in the study had 

"definite exposure" to vinyl chloride.

Animal inhalation studies, on the other hand, have produced 

angiosarcoma in test animals at levels as low as 5 ppm. This has 

prompted Dr. David Rail, director of the National Institute of 

Environmental Health Sciences, to conclude that vinyl chloride 

may be as much as 500 times more carcinogenic in animals as it is 

in man. This position is supported by research conducted by 

Gearing et al. which shews that the body1s defensive mechanisms 

can detoxify limited amounts of vinyl chloride that find their 

way into the system. It would appear, therefore, 'that a "threshold" 

or no-effect level exists for vinyl chloride. The epidemiological 

data suggests that this level is far greater than the OSHA standard 

of 1 ppm.

This is not to say that occasional cases of angiosarcoma 

will not occur in the future due to the heavy exposures of a decade 

or more ago. However, it appears reasonable to conclude that

SAL 000081043
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"selection and use of their control group." Dr. MacMahon called 

the data "worthless," the analysis "naive" and the test "inadequate 

and misleading." "In short," he said, "this paper is strewn 

with evidence of carelessness and incompetence and deserves, in 

my opinion, no consideration whatsoever in weighing the question 

of whether there is or is not a genetic risk associated with 

exposure to VCM."

Conclusion f

Since 1974, when the plastics industry first identified and 

reported the relationship between vinyl chloride exposure and 

angiosarcoma of the liver in industrial workers, enormous progress 

has been made in reducing plant exposures to safe levels.

Dr. Irving J. Selikoff, director of the Environmental Sciences 

Laboratory at the Mount Sinai School of Medicine in New York City, 

called vinyl chloride one of industry's "success stories." It 

is, in face, an excellent case study of how a responsible in­

dustry working closely with government and medicine has been 

able to identify, report and rapidly control a health hazard.

* » n November 1978
ir f f

X

For Additional Information Contact:
The-Society of the Plastics Industry, Inc.
355 Lexington Avenue 
New York, N.Y. 10017 

(212) 573-9400
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VINYL CHLORIDE: RISKS AND BENEFITS

The use of chemicals in our society is so common that we tend 

to take their benefits for granted. Chemicals play an essential 

role in modern agriculture, industry and public health. Today's 

style of living depends on chemicals and would be inconceivable 

without them.

But as our ability to make and use chemicals grows, so does our 

concern for their possible undesirable effects. When we learn 

of possible harmful effects of a chemical which is performing 

very useful functions, we are faced with several alternatives. 

Should we ban it altogether? Should we carefully restrict its 

use? Should we continue to use it without restrictions since 

only “possible" harmful effects have been suggested? To help

us select the best course of action, we should examin e both t

risks and benefits involved. With this information, we are i.

c better dosition to make a rational dec isicn rather than one

based or. intuition.

This background paper discusses risks and benefits for one chemical
X

—vinyl chloride—and documents the following four key points:

«* Vinyl chloride monomer, the raw material used to make 

polyvinyl chloride plastics, offers many benefits which 

make it virtually indispensable in our society.

ar
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• Industry workers are working in a safe environment.

Based on a wide variety of epidemiological human 

health studies, the current Occupational Safety and 

Health Administration (OSHA) vinyl chloride standard 

provides a wide margin of protection for the industry's 

workers.

• Current standards limiting emissions ensure that 

public health in communities surrounding VCM plants 

is being adequately protected. There is no evidence

of an excess number of cases of angiosarcoma of the liver 

(a rare form of cancer) in communities surrounding vinyl 

chloride plants and no evidence that public health will be 

materially improved by a further tightening of the 

Environmental Protection Agency (E?A) standards 

limiting vinyl chloride emissions.

© One of the most ouostandinc acciicaticns for "^VC 

is in food packaging. There is no reasonable 

likelihood of vinyl chloride monomer getting into 

the diet from polyvinyl chloride packaging materials.

Even if this monomer did migrate from the package

into the food, there is no scientific evidence

showing that residual vinyl chloride monomer at the

levels found in PVC food packaging products is

carcinogenic. SAL 000081047
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The Vinyl Chloride Industry

Polyvinyl chloride (PVC) is produced from vinyl chloride monomer 

(VCM), a gaseous industrial chemicalr by a process called poly­

merization. Important for making industrial and consumer products 

for over 35 years, PVC has grown to be the second most widely 

used plastic in America. Production in 1978 by 21 U.S. manu­

facturing companies was 5.7 billion pounds, an 8 percent 

increase over the 5.3 billion pounds produced in 1977.

Because of its versatility, PVC has important applicaricns in 

building and construction, the motor vehicle industry, apparel 

and home furnishings, phonograph records, plastic pipe and 

communications equipment as well as in miscellaneous products 

from bottles to meat wrappings and from credit cards to medical 

tubing.

About 1,500 U.S. workers are engaged in producing vinyl chloride 

monomer and 5,000 are involved in polymerization of the gas 

into PVC. In addition, an estimated 700,000 men and women 

have jobs involving the manufacture of products from PVC.

They work for the transporters, processors and fabricators who 

mold, extrude or otherwise form PVC resin into finished 

plastic products.

i
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One way to measure the impact of the vinyl chloride industry 

on our economy is to look at what would happen if companies 

in the PVC resin industry were forced to shut down production. 

When the Occupational Safety and Health Administration 

in 1974 announced that it proposed to replace the vinyl chloride 

monomer Emergency Temporary Standard of 50 parts per 

million (50 ppm)with a permanent "non-detectable" tolerance 

level, the companies in the PVC resin industry stated they would 

be unable to meet the newly proposed standard. The research 

firm Arthur D. Little, Inc. was then commissioned by The 

Society of the Plastics Industry, Inc. (S?I) to identify and 

estimate the loss in employment and domestic production that 

would be generated by such an event.

The conclusions reached in the Arthur D. Little analysis were 

that "an immediate shutdown of all PVC resin plants and the 

sunsecuent unavat_aoaj.ity oz P-,'C rcsm ecu_u rssu_c ir. a ccss 

or oetween . / anc 2. 2 rrullior. ~ocs m ccnsurr.mc a no related 

industries and a loss of domestic production value of $65-90 

billion annually." x

When OSHA changed its proposal from "non-detectable" to 

exposures that would not exceed 1 ppm average for an eight- 

hour period, the standard became technologically feasible, 

although still extremely difficult and costly to achieve.

00°081049
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In brief, vinyl chloride monomer and its polymer, PVC, have 

become virtually indispensable in our society today, a clear 

indication of the many benefits this versatile chemical has 

brought to American life.

Vinyl Chloride and Health

While the social and economic benefits of vinyl chloride are 

one side of the coin, on the other side are the possible 

harmful health effects from high dosage exposure to the 

chemical. In recent years, concern has been expressed by 

the manufacturing companies, their employees, the government, 

scientists, environmentalists and the media about the safe 

manufacture and -use of vinyl chloride. This concern has 

been in three general areas.

e Occupational health -t the effect on workers in

vinyl chloride monomer plants and PVC politzerization 

plants.

• Community health — the effect on residents in

areas surrounding vinyl chloride monomer manufacturing 

and polymerization plants.

General public health — the effect through 

ingestion of foodstuffs packaged in bottles 

various types of wrappings made of PVC.

possible

or

000
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The Occupational Health Question

In January 1974 three cases of angiosarcoma of the liver, an ex­

tremely rare type of cancer, were discovered among workers 

exposed over a period of many years to high concentrations 

of vinyl chloride monomer. Ultimately, extensive research 

has shown that over the past 16 years there have been a 

total of 23 deaths from angiosarcoma in six U.S. plants and 

approximately 48 in other countries. As a result of these 

findings, OSHA in late 1974 announced regulations to 

drastically reduce worker exposure to vinyl chloride.

The new limitations set exposures so as not to exceed one 

part of vinyl chloride per million parts of air (1 ppm) 

averaged over an eicht-hcur day. To put these infinitesimal 

figures into perspective, one tart oer million in distance 

is approximately the same as one inch in !£ miles? in time, 

one minute in two years; and in weight, one ounce in 32 tons.

X.

The new regulations greatly reduced occupational exposure 

to vinyl chloride. From 1951 to 1974 the recommended maximum 

average for worker exposure was 500 ppm. In 1974, OSHA issued 

an Emergency Temporary Standard reducing the exposure to 

50 ppm where it remained until the 1 ppm standard took effect 

in April 1975.

SAL 000081051
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When angiosarcoma of the liver was found in PVC workers in 1974, 

a number of steps were soon taken reducing occupational exposure 

and an extensive series of tests on animals was started.

Retrospective studies were made of liver angiosarcomas contracted 

by vinyl chloride workers. In addition, comparison studies were 

made of causes of death between vinyl chloride workers and the 

general population.

A quantitative risk assessment for community exposure to vinyl 

chloride was made for the Environmental Protection Agency.

Professor Richard C. Wilson of the Harvard University Department 

of Physics,in reviewing the analysis,stated that the EPA report 

was based primarily on early animal studies and, when compared 

with later epidemiological data, was "more pessimistic than need be."

Two recent industry studies administered by the Chemical 

Menu i ao Cur ers Association (5 ormer ly th e Mar.u fact urine Cherr.i s ts 

s oc la tier.) examined the effects on rats of exposure to vir.vl 

cnioride. The results of the effects on rodents were then 

extrapolated to humans with appropriate adjustment £or metabolic 

factors. Based on the studies it was predicted that there 

would be one to two angiosarcomas if 100 million workers 

v;ere exposed to 1 ppm of vinyl chloride (the current standard) 

daily for 35 years. Since there are no more than 6,500 VCM and 

PVC polymerization workers in this country, the real lifetime 

risk is almost zero. To put this into further perspective, the

gal 000081052
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Statistical Abstract of the U.S. and Mortality Tables show 

the lifetime accident risk for railroad workers is 12 in 

every 100,000, and for commercial airline pilots is six in 

every 100,000.

In citing risk levels, it is sometimes overlooked that a 

risk level is not constant. For example, a risk level of 

one in one million means that the actual risk could vary 

anywhere from zero up to one in one million as the upper 

limit.

Numerous studies have been undertaken in the past five years 

to identify a "safe level" for occupational exposure to 

vinyl chloride. The results of these studies show that the 

current OSHA standard of 1 ppm provides an ample 

margin of protection to the health of industry employees.

T 3 CC—— 2. -"V ^ ~ -U6S ZIO'*1

In February 1974, following the discovery of worker deaths from 

angiosarcoma, the Environmental Protection Agency began studies 

to determine if any health hazard existed for people living in 

the vicinity of vinyl chloride monomer cr ?VC resin plants.

After nearly three years of investigation, on October 21, 1976, 

the EPA promulgated regulations to reduce vinyl chloride

SAL 000031053



emissions (and, consequently, community exposure) by approximately 

95 percent. EPA had estimated the five-mile radius annual average of 

vinyl chloride to be 17 parts per billion (17 ppb) in 1974. Its 

new regulations were intended to reduce these exposure levels 

to less than one part per billion when the industry reached full 

compliance in 1978.

The two model EPA calculations, which estimated that the average 

vinyl chloride exposure for the 4.6 million people living within 

five miles of VCM and PVC resin plants was 17 parts per billion 

(17 ppb), were later revised to estimate exposure levels of less 

than 10 parts per billion (10 ppb).

In the rule-making process, SPI and various companies in 

the industry submitted medical, technical and legal data to 

EPA. Included was a report to SPI by the environmental 

consulting firm of Dames and Koore which established that the 

original EPA estimate of 17 rob of vinvl chloride as a vearlv 

average exposure within five miles of vinyl chloride installations’ 

was far too high. The'actual average exposure levels today are 

in the range of 0.2 ppb, according to the Dames and Moore study.

While the risk of angiosarcoma to the community resident by 

this exposure to VCM is very low, irs meaning can only be 

grasped by a comparison with other risks. For example, the 

theoretical risk of cancer from exposure to VCM is less than

SAL 000081054
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that of annually smoking 1/15 of a cigarette, drinking 1/3 ounce 

of wine or 1-1/2 cans of diet soda or eating 1/2 tablespoon of 

peanut butter.

In brief, all existing medical and technical data indicate that 

the EPA standards, originally promulgated in October 1976, 

provide an ample margin of protection to community health 

in the neighborhoods around vinyl chloride monomer and PVC 

resin plants.

The Vinyl Chloride Migration Question

The vinyl chloride migration issue arose in 1973, when a 

manufacturer of distilled alcoholic beverages reported to the 

U.S. Treasury Department's Bureau of Alcohol, Tobacco and 

Firearms (3ATF) the oresence of vinvl chloride in cm and 

vodka packaged in experimental PVC to tcl as. As a result of 

the report, the EATF allowed the experimental bottle permit 

to expire and permanent authority was not granted for the 

further use of the bottles for alcoholic beverages. *The 

Food and Drug Administration (FDA), which is responsible for 

"alcoholic foods," then proposed a regulation banning the use 

of PVC for packaging all alcoholic foods but reaffirming its

SAL 000081055
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"prior sanctions" for all other uses. In addition, FDA 

intensified its study of the question of vinyl chloride migration 

from food packaging.

In July 1975, the Health Research Group, a Ralph Nader affiliate, 

petitioned the FDA to ban all PVC food packaging materials 

completely. The FDA responded by proposing a ban on all rigid 

and semi-rigid PVC products. In doing so, however, the FDA
r*

stated that it had reason to believe there was "no migration" 

from plasticized PVC film, can and cap liners, coatings, gaskets

or flexible tubing and would reaffirm its "prior sanctions" :or 

their continued use.

Through intensive effort by the plastics industry, the residual 

VCM in rigid and semi-rigid products has been reduced from as 

much as 500 ppm to as low as 2 ppb. Furthermore, at these levels, 

recent data indicate that the remaining 2 ppb vinyl chloride 

monomer is sc tightly bound in the polymer matrix chat migration 

is impossible. Therefore, a finding of "non-aeuectable" with an 

analytical method sensitive to two parts per billion (2 ppb) should 

assure virtually absolute safety. ——

.Although it has.been suggested that general public exposure may 

occur through ingestion of residual vinyl chloride monomer which 

may have migrated from PVC food containers to the food or drink, 

the data cited above indicate this does not happen today.

SAL 00008.105
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In short, there is no scientific evidence showing that vinyl 

chloride monomer at the levels potentially found in PVC food 

packaging today poses any risk. FDA currently is reassessing 

its previously expressed position regarding proposed regulations 

for the use of PVC in food packaging.

Comparing Risk and Benefit * *

The importance of having some type of risk/benefit calculation 

was clearly stated in 1976 in a report by the Federation of 

American Scientists as follows:

“There is needed some simple measure of cost and 
benefit that would make widely different risk situations 
comparable so as to attempt to maintain, in different 
areas, roughly similar standards for spending government 
and industrial funds to save lives. Without such a 
standard, as economists will sense immediately, cancer­
avoiding expenditures cannot be spent efficiently. And, 
in addition, the public will have the greatest difficulty 
distinguishing minimal risks from large ones.”

In his risk/benefit analysis of vinyl chloride, Prof. Wilson

asks two questions: (1) “Is the risk worthwhile to society
*

or to the individual worker?" (2) “At what costs can we reduce 

the risk further and is this worthwhile?"

As we have seen, the lifetime risk of contracting -liver cancer 

from occupational exposure to vinyl chloride is about one in 

100 million. The risk for a community resident living near a 

vinyl chloride plant is one possible cancer case per century

SAL 000081057
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and is even less than that for the potential ingestion of vinyl 

chloride monomer from PVC food packaging materials. To reduce 

the hazards of vinyl chloride to current levels, the industry 

has spent close to $1 billion. To reduce the present infini­

tesimal risks by an additional factor would cost between three 

and four times as much as already spent. This could^not be 

justified for the minute, if not theoretical, benefits that 

would be gained.

To Sum Up

All existing medical and technical studies for vinyl chloride 

indicate that the present OSKA and SPA standards provide an 

ample margin for safety for workers and for people living in 

the vicinity of vinyl chloride monomer and PVC resin plants. 

Studies also show there is no reasonable likelihood of vinyl 

chloride monomer getting into the dieu from PVC food packaging.

In brief, when risk and benefit are compared for vinyl chloride, 

the data clearly show that occupational, community and public 

risks from inhalation and ingestion are very small compared 

to the many benefits that vinyl chloride and polyvinyl chloride 

provide to our society today.

August 1979

For Additional Information Contact:
The Society of the Plastics Industry, Inc. 
355 Lexington Avenue, New York, N.Y. 10017 
Phone: (212) 573-9400


