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POSSIBLE HAZARDS OF VINYL CHLORIDE
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FEBRUARY 15, 1974

The Manufacturing Chesists Assoc:iation (MCA) 18 a non-
profit trade association having 174 United States rTewmber Ccom-
pani'es representing socre than 90 percent of the production

capacity of basic industrial chemicals within this country.

With respect to vinyl chloride, the subject of this hearing, over

97 percent of the production capacity reported by Chemical and

Edinesring Bewy in May 1973 wae (n our members® plants. For the

polymer plants. the corresponding figure was then nearly 88 percent.
vinyl chloride (VC) is a chemical derived ultimately

from petrochemical feedstocks and chlorims. Of the 5.2 billion

pounds of the momomer produced by U. §. industry in 1972, all but

a smll fraction -- less than one percent -- was used in the pro-

ductiomn of various plastics -- primarily polyvinyl chioride (PVC),
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but 1ncluding a wide
Amc =g wne plas<izs, o
that of PVC.

The ~Lrt.pol.":.ar'.ce of PVC producti is N0t -eas.red st
by the va.ue of the unproceszed poiymer, Dut more _roper.. Dy t-e
almost universal dependence of nearly every branth of wnaustrial
and commercial activity upon products and components fabricated
from this plastic.

with this statemsent, we are subaittirg a description of
the industry and its products that appeared in the Decesber 197)

issue of Plastics Engineering, and we ask that this regrint be

made @ portion of the record of this hearing. This regort aakes

it clear that the VWC/PVC industry involves a wide variety of
chemicals -- initiators, cetalysts, plasticizars, stabilizers,
antistatic agents, fillers, pigments, and a host of other special-
{zed, but generally very minor, additives. Under such circusstan-
ces, the identification of any adverse health effects among the
saployees of a vertically-integrated VC/PVC plant with a specific
causative ageat hecomes coeplex.

A few aore statistics concerning the industry may be
helpful. The U. 8. W/MVWC industry has been operating over forty

years, and over the past five years has shown an annually compounded
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growth rate of l4 percent -- a rate of growth that i1s expected
to taper off only moderately i1n the next few yeadrs, tO abc .t
ll percent. U. S. production now recresents about one-fourth
of the world total.

Synthesis of the monomer 1s conducted in fourteen
U. S, plantes, and thirty-seven plants are engaged in polymeri-
zation, It is estimated that about 1,500 workers are c-plof.d
it monomer synthesis, and an additional 5,000 in polymarization
opsrations.

It is difficult to estimate the number of workeszs
employed in converting, molding, and fabriceting these polymers,
but they are numberad in the tens of thousande, working in
thousands of plants. It has besa estimated the winlesale value
of the sanual output of fabricated products is over three billion
dollars.

MCA, as a regular and coatinuing service to its assbers,
has long had active pesograms in occupsational health amd safety.
Its past and cuxreat activities with respect to vinyl chloride are
s natural cutgrowth of theee prograas. MNCA'‘'s Safety amd Pire Pro-
tectioa Committee is now in its twenty-eighth year. Among its
other asctivities, it has prepared MCA's highly-respeacted serxies of

Chemical Safety Data Sheets for commndity cheaicals throughout this
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Addir1onaily, MCA 13 prepared to adminlster special
programs <n benalf cf groups of lnterested companies, in 1nstances
where only a limited number are directly 1nvolved,

Thus. i1n 1966, when companies were alerted by the Eurcpe-
an reports of an occupational disease among PVC polymerization
kettle cleaners, a project was established at the University of
Michigan's School of Public Health to detersine the nature, extent,
and eticlogy of the conditiun known as occupational acroosteoly-
sia, The results of this study have been publiszshed by Drs. Harold
J. Magnuson, Bertras D. Dinman and others, in a series of thres

pdpor¢2’3'4

in the Archives of Bavironmsental Health (January 1971},
Although the role, Lf any, of vinyl chloride in the causation of
this condition could not be dafined, the industrial hygisne con-
trols and improved work practices adopted by the industry have led

to a dacline to almost zero in the number of new cases of even

very mild forms of this disease.
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It waa i1 an effort <0 Jeve.lp 45 atimal ~ el Lf vt.s
conditior trat <re first observati;as Sf OCesibue CArsLnogeres s
by vinyl c~hloride were made. Or. P, L, .:iZia, 11 2 repor% pgput-

Lished in March 19795, feported that rats exposed to 3C.1J0 ppm
vinyl chloride vapors for four hours per day, fi.e days per we:k
for a year,showed “"'degeneration of the skeletocn and coanective
tissue with histopathological pictures similar to those observed
in human acroosteolysis of the hands.” In his paper, no msntion
is made of the appemrance of any msalignant tusors.

A few months later, however, at the Tenth International
Cancer Congress®, pr. vicola briefly described cbaervatiocns of
salignant tusors in the ear canals of rats subjected to en exposure
protocol almost identical with that in his earlier paper. M» also
reported tumors in the lungs and bones of these rats, but closed
his abstract with the specific discla.mer: “Wo implications to
husan pathclogy can be sxtrapolated from the experimsntal model
reported in this paper.”

MCA invited Dr. Viola to come to the United States as a
guest of the industry, for a discussion with U, 3, occcupational
health experts. On May S and &, 1971, at a meeting with MCA's

Occupational Hesalth Committee, he discussed his more detailed

’_/
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report then in ptels7, and rgferred Lo cther at  idies ~ompleted oOr
underway., DOr. ""iola spoke 2f these unreported stidies o=ly 1in
rather genera:. tuerwus, and declined to reveai details. He acinow-
ledged that his vinyl chlcride was of low purity, but expressed
his personal opinion that it was the vinyl chloride, per se, and
not any impurities, that was resporsible for the pathology he

was cbeserving. Me claimed to have seen tumors in rats =xposed to
5,000 ppm, but expected the results would be negative et half
that levei. 1In his cpinion, the 500 ppa TLV provided an adequate

margin of safety of smployees from the tumor induction he had

ieen in rats at the higher leveis. We are not aware of any further
publications by Dr. Viola on this subject.

The disparity between Dr. Vioila's findings and the rela-
tively low toxicity reported by earlier researchers .as immsdiately
recognized. For sany years, vinyl chloride monoser was considered
tv be very low in toxmicity, both ‘ros single and repeated expoeure,
Because of its volatility, inhalation was considered the only im-
portant route Of exposure for workmen. The high flamsmbility of
VCM has been considered tc be a more seriovs hazard than {nhala-
tion.

From the s:rliiest lists until 1962, the Amserican Confer-
ence of Governmental Industrial NMygienists (ACGIH) recoamsnded

that the time-weighted average, lorg-tera, 7-8 hour daily exposure
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of workmen to vinyl chloride not exceed 500 ppa v/v (1270 &g ‘m3d.
This recoamsndation was based on single exposure studies on
animals and on husan experience. Reccamended time-weighted aver-
age concentrations are published by the ACGIH in an annual list
of "Threshold Limit Values” {(TLV). A TLV was considered by this
qroub to “represent conditions under which it is believed that
nearly all workers may be repsatedly exposed, day after day, with-
out adveree effect.”

In 1963, the ACGIN andified their recommsadatioa so that
3500 ppm was to be 8 maximam concentratioa (or ceiling) rather thaa
s time-weighted average. It is this standard thet is ia the 1970
TLV list promulgated by OSHA ca May 29, 1971, as a natioaal con-
seasus standard,

(—\ The change froa s tims—wsighted to a cailisg standard wme, ’
. .

n pert, dus to the publicatina by Torkelsca, Oyea and Bowe® o2 ene

\ results of sin-amoath regsated inMslatina studies ca laboratory

animais. Theee asuthors reported slight reversidble liver tajury ia
rats enpoeed sevea hours per day to 100 ppm, and recommanded that
the time-weighted average exposure of workers not axceed 50 ppa.
J‘ Thias recommendation was not deemed appropriate by Lester, Gr-on.b.n].:\
| and Adams?, however, who did not consider eignificant imjury to

( have rasulted ia rats which they had rapesatedly exposed to %00 ppa.

L

'
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In 1970, the ACGIH proposed reduction of their recow-
sended TLV to a time-weighted average of 200 ppe primarily on
the basis of work reported by Xramer and Mutchleri”., The authors
reported evidence of clinical findings in workers exposed to
time-weightad average concentrations of 300 ppa vinyl chloride
for many years.

In 1972, the ACGIR took vinyl chloride from the liet of
Intended Changes and revised the value in their regular list to
200 ppm (510 sg/md), This value remains the recoamended velus ia
the 197) list. A copy of the documsntation for the ACSIN TLV fer
vinyl chloride is provided as an attachment to this statemeat.

In view of these developments, it was recommsandad that
MCA convene a conference of vinyl chloride masufacturecs te dis-
cuss the prospect and feasibility of establishing am induetry- ;
sugported research program. ?This mestiag, atteaded by regresenta~
tives of U. 8., Casadisn and Suropesan firms. took place oa Wovember
16, 1971. On the imitiative of coapanies attending, a resesscch
project was formed with MCA participating in aa administrative rols.

A contragt with the Industrial BI0-TEST Laboratories, Iac.,
of Northbrook, Illinoie, was signed on Pebruary 1, 1973, The coe~
plete experimental protocol is submitted as an attachmeat to this

stateasnt. The specific goals in aind were,
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1. to attemp. to dug.icate the Buropean LCrervaticre
with vinyl chicride of a scurce and quality characteristic cf
the U. S. tndustrial product:

2. to extend these studins to two other speciss of
laboratory rodents -- eice and hamsters. to determine whether
the responses of rats might be species-specitic:

3. to develop dose-response relationships with higher
limits of statistical coanfidence, to perait eetisation of potea-
tial risks at ocrupational levels of exposure with greater pre-
¢ision; and

4, to determins what the no-reepoase leve!l is.

In these studies on rats, mice and hassters, groupe og
100 male and 100 femamle of sach species (600 animals at each ex-
posure level) are S.an sxpoesed to either 0 (coatrol), 1,500 ppm,
200 ppm, or S0 ppm of vinyl chloride sonomer, seven hours per day,
five days per week, for twelve scaths. They will then ba cbeerved
for an additicaal twelve months {(six sonths for mice). These
animals will maot have food and water during exposure.

' This “lifetime" study is designed primarily as a cancer
study and will include only a liaited amount of other observations.

Because Viola's studies involved simaultaneous exposure of food,

water, and bedding, & separate group of 100 rats of one On sex is being ex-

RSV
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posed tc I T . Lom A,

ras peen i1r-iuaded ey .se of

sinyl chicride mﬁomer with e1%r
result 1 a2 toxic reaction product.

Although animal expos.r=:y startes .- il "), equipment
probiems gave risi¢ to a4 numkber cf L ncertairties trhat aight have
~ompromised the validity of the results, ~ence the . itial -~roup Of
animals was discarded and a new set procured. The rew exposures
got underway on Septesber 10, 1973,

Up to this time, no significant results have been observ-
ed in this study, nor would the appearance of any tumors be expscted
in so short a time. We will keep both OSHA and NIOSH informed as
this study progresses,

Recognizing that there sust alwmys exist a substantial
degree ©f uncertainty in extrapolating tha results of animal studies
to the evaluation of workplace hazards, MCA has coatracted with
Tabarshaw-Cocper Associates, (TCA) of Perkeley, California, to coa-
duct a study of the causes of death in vinyl chloride and polyvinyl
chloride production workers. The objectives are:

1. to compare the mortality of individuails who have
worked in vinyl chloride plants with that of the general popu-

lation, corrected for area, age, and sex:
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2, to compare mortality patterns within the popu-

lation of vinyl chloride workers, based upon estimated
occupational exposure: and

J, to compare sortality among vinyl chloride
workers with the sortality of other occupational jroupe
which TCA has studied.

This study is now in its eighth sonth, and a final *o-
port ia expected to be issued in April. A copy of the protocol
is subaitted with this statesent.

Although the mortality statistics are as yst incomplete,
and have not been analyzed, a preliminary review .f the current
data froa all plants, other than the one coocerning which the B. r.
Goodrich Chemioal Company has made a public discloeure, fails to
show any obvious departure froa the pattern asd incideace of the
deaths that would be sxpscted asong a population of the kind that
has baen the subject of this survey.

We will, of course, provide OSNA and NIOSN with the
final report and alert thea promptly should any sigaificaat
evideace of occupatiocnslly-related deaths appear earlier.

NCA's first direct comtact with NIOSH specifically on

vinyl chloride led to a conference between an induatry delegation,
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including a European representative, and Dr. Marcus Key and staff
on July 17, 1973, at which time the MCA program was presented 1n

soms detail, and study protocols, industry statistics, and select-

S A

od items from the scientific literature wer~ provided.

Under these circumetances, the VC producing and consus-
ing companies participating in the NuCA-adainistered program were
understandably greatly concerned when informsed con January 22 by
the 3. F. Goodrich Chemical Company of the svents thet have led
to the hwaring now in progress. A sseting of the repceseatatives
of these companies was held ca Januery 235 uader NCA auepices to
receive a coagreheasive regort from Goodrich, and to plan aad.
implemsnt any secessary staps aot oaly for the protectioa of their
woThkazre, bet also te hasten the resolutioa of remaining uacertaia-
ties,

MCA thea ismediately contacted NIOEE amd, both by tele-
phone aad by coafiraing letter. gave assurance of full cooparatioa
and sagport ia their iavestigatioa and deve opment of recommenda-
tions fer the ssatrol of hasarde from this soarce.

A publicly anmounced that it is teamgorarily withdrew-
ing its Chemical Safety Data Sheet for viayl chloride, which
recognizad Ox. Vicla's work, but stated that ". . . many years of

industrial experisnce with human sxposures to conceatrat ioas
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frequently far above current standards have not demonstrated any
curcinogenicity to humans.~ MCA will expedite the reiss.e of

this data sheet, revised as necessary to reflect new knowldege
concerning possible hazards of vinyl chloride exposures. A copy of
& Pebruary 6, 1974, news release on the withdrawal is attached.

As discussed herein, manufacturers are aware of the poten-
tial hazard of vinyl chloride and, we are informsd, are voluntarily
taking stepe to reduce employee exposure. Subetantial research ia
now in progreees, the results of which they believe will provide a
firas basis for any standard npﬁlica.bl.. to VC/PFAC manufacture.
Therefore, it ie their recommendation that OSEA proceed under the
provisions of Section 6(b) of the Act. !

On behalf of Lits producer members, NCA pledges full
cooparation with both NIOSN and OSNA as they attemgt to define the
hasards now tentatively identified with vinyl chloride., sad develop

standards that will assure the safety of workers in this industry,

RSV
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