{2 AN Produiets)

Date___18 April 1980

INTEROFFICE Subject __Comments on VC/PVC for QSHA
MEMORANDUM
To R, Fleming Executive
(Locatian, Organization, or Dapartmant)
From__4J, T, Barr Requlatory Response

{Location, Organization, or Department)

cc: C. E. Blades
f. H. Schenck
W, M. Smith
L. B. Tepper

Attached are proposed draft comments to OSHA as the result of their
inquiry for further information (attached) and the symposium held in
Bethesda aon March 20-21. Lloyd Tepper is to perpare the Part [ - Status
Report on our employees.

This 1s due May 9. Could [ please have your comments by May 5?

.

~ . T. Barr

JTB/sjw

Attachment

g

-----
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DEPARTIZENT OF LABOR

Occupational Safety and Health
Administration

Occupational Exposure to Vinyl
Chloride and Polyvinyl Chioride
AGENCY: Occupational Safety and health
Administration, Department of Labor,
ACTION: Request for information on vingl
chloride and polyvinyl chioride.

suMMARY: This notice requests

" Information o vinyl chluride (CAS Ne.
75-01—4) and or poiyvvinyl chloride (CAS
No. 0002-86-2). Viny! chloride {VC). a
synthetic chemical, was once
synthesized by the addition of hydrogen
chloride to acetvlene. Currently. the
most common route of production is by
the halogenation of ethylene. In this
{atter process, ethylene is reacted with
hydregen chloride and pxygen to give
ethvlene dichloride, which is
subsequently cracked thermally to
produce vinvl chloride and hydrogen
chloride. Viny] chloride is used
primarily to produce polyvinyl chloride
(PVC). a plastic resin. through
cenversion of the VC monomer into a
polymer or copolymer form. Vinyl
chlorida is also used 1n tha production of
melhy chlaraflorm and in the production
of resins as & comonomer with
vinylidene chloride. PVC is used i the
manufacture of a variety of industrial
and consumer produets, such as
containers, wrupping film, electrical
insulation, and pipes.

In 1875, OSIHA regulated viny!
chloride as a carcinogen, based
primarily on evidence of excess liver
angiosarcoma incidence following VC
exposure (28 CFR 1910.1017). OSi{A did
no! regulate exposure to PVC dust in the
same standard. Therefore, it continues
to be regulated as an inert or nuisance
air contaminant {29 CFR 1910.1044,
Table Z-3).

Rescarch since 1975 has provided
considerably mare infurmation
concerning e carcinogenic and other
toxic effects of VC and PVC expusure.
OSHA is currently in the process of
evatualing the avuilable cvidence
pertaining 1o the patential oucupational
hentth harards of VC and of PVC and,
by this notice, is requisting information
relnted to severut important issues.

_.pare: The infarmation requested in this

notice must be aubmitted 1n
quidruplicate on or before February 10.
1400,

ADORESS: The infarmation requested in
this nolice should bie submitted to the
Docket Officer, Docket Nu. 1E-0it4, Roam
§6212. U.S. Department of Labor. OSELAL
200 Constitution Avenue, NAV.
Washineton. D.C. 20210, [202-523-TR33).
FOR FURTHER INFORYUATION CONTACT:
Dr. Peter Infante. Office of Carcinogen
tdentification and Classification.
Directorate of Hralth Standards
Prograins, Ropm N3T18, US. Department
of Labor. OSELA. 200 Constitution
Avanua, NV, Washington, D.C. 20210,
{262-357-0323).

SUPPLEMENTARY INFORMATION:

Background

Viny! chloride {C.H,Cl: CAS No. 75—
01~4: chloroethene) is a colarless gas at
room temperature and pressure. After
synthesis from VC moncmer, polyvinyi
chlaride ([CaH,ClY,: CAS Na. 9002-83-2;
chloroethene homopoiymer) is in the
form of white or eoloriass granules.
Residual viryl chioride monomer can
become trapped in the PVC particies.
However, recent processing methods
can reduce considerably the amount of
restdual VC trapped in the polymer
TeSinS,

The vinyl chloride industry can be
divided {nto three major components:
VC synthesis, VC polymerization, and
PVC fabrication. It has been estimated
that ja the U.S.. 15 plants manufasture
vinyl choride, 43 plants palymerize
polyvinyl chloride, and at least 7,500
plants are engaged in the fabrication of
PVC, During 1878. 3.47 million tons of
VC and 2.9 million tons of PVC were
produced.

The present permissible limit for
occupational exposure to vinyl chloride
i3 1.0 ppm averaged over any 8-hour
period. and 5.0 ppm averaped over any
periad not excecding 13 minutes (29 CFR
1810.1017). For polyvvinvi chloride dust,
the standard is 15 mg/m?3, averaged over
any 8-hour period (28 CFR 1915.1C09].

Laboratory Studies

Experimental bioassays have
demonsirated the induction of cancer by
VC at {evels of expasure lower than

- those previously reported, In VG

inhulation studies of rats, Malioni {13
has indueced liver angiosarcomas at 28
ppm and mammary carcinomas al one
ppat. In addition, severs) diffurent test
systems have provided evidence for the
mutagenic patiential of VC, Le., & coli, 8.
typliintuen, S. pombe, inscets, plants,
and cultured mammahan cells (2). VC
also has buen demonstruted 1o have a

tranaplacental effect in rats. Inhalation
exposuce of pregnant fnds o VC
concentrations of 6000 nnd 10.000 ppm
have resulted in VC-dependent tumers
in their ofispring (1).

exposure, rats and guinea pigs caged in

pulmenary pathalugical changes and
granulomittous lesions containing
foreign purticles thought to be PVC dust

{3).
Epidemiologic Studics

populations have indiesled that VC/
PVC exposure is associated with an -
fncreased carcinogenic risk to several
organ sites in addilion lo the liver. A
NIOSH retrospective cohort study of
workers from four VC polmerization
plant showed an excess number of
deaths due to cancer of the liver, lung,
lympho-hematopoietic system, and
central nervous system (4).

industries fabricating polyvinyl chloride.

among PVC fabricators of both sexes

urinary traci cancers were also grealer

performed a detsiled study of the excess
lung cancer risk previously observed at

4 lun; cancer cosns in this plant was

putvm g gy

There is also evidence ftom animal )
studices thuat PVE may induce non-
malignant resparaloey disease. It has
been reported thatl after seven months of

wark arvs where sacks svere being
fillrd with PVC powder developed

Several investigations of employea

Of further concern is the finding that
the carcinogenic risk may extend to

A ptoportionate mortality study of
plastic workers in Great Britain, which
included PVC fabricators, demonstrated
& statistically sipnificant excess of
stomach cancer {5). Also, an excess of
mortality fram digestive s)ysiem cancer

was found by Chiazze et. al.in the U.S.
{6). Among white females in the study,
observed deaths {ram breas! angd

than expected. Waxweiler et. al,

a symhetic plastics and rubber plant {7}.
Analysis of lung cancer cases by cell
type demonstraled a greater frequency
of adenccarcinomas [Type 3) and large
cell undifierented {Tvpe 4) cancer.
Ne:ther cell type is belicved Lo be
stronaly assoicated with cigarette
smokingz, Of 12 chemicals analyzed, only
PVC dust exposure proved to be
slatistically significant, The authors
sugaosted that the excess of Type 3 and

related 10 PVC dust exposure.

A recent epidemiologic study suggests
that PVC may be related lo
pneumerconiosis (8). Employees of a
polyviny! chloride praduclion factory in
ltily were sulmitted to chest Xoray
examination. Twenty subjects were
dinpnnscil 4s baviny pneumaconiosis.
All of these cases had worked five of
more years in departinents with
demonstrated PVC dust pollution, Ne
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1. Maltonl. C. Viny! chlaride
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carcinoginems stodies, Qrrgurs of Humon
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Bp- 115-1418,

2. Waganer, |. K., and P. F. Influnle. Vinyi
chlaride: A case for the use of laluratory
bienssay in the rexulatory contiol procedure.
Crigins of $Humon Concer. Cold Spnng
Harbor Luboratory, 1977, pp. {707-108, !

3. Frongin, N., A. Spraazzoia and A
Bucarelli, l.esioni potmonar sp«r mentali da
inaiarionc protungata di poiveri di PYVCin
ambiente di lavoro: [Expermental tung
damage from prolonged 1nhaiation uf
airborne PVC dust). Lo Muegrcinag del Lavero,
65: 321-342, 1974,

4. Waxwuriler, R. .. W. Stringer. [. K.
Waegoner. {. Jones. K. Falk, and C. Carter.
Neooldstic risk amang workers exposed to

Lniosis wis observed in
v wha worked in ateas {cee of
Ysust. These hindings nre conmistent
Ah earline case eoports of
iAEUMOLONiInsis amonw workery
exposed (o PVC dust {(9.10). The Institute
of Oncalavy and Tumoe Center in
Bologni. [tuly has demonstrated a
higher frequency of cvtolgoicaily
abnormal sputum cells amongz the
wotkers employed in the VC/PVE
industry in contrast vither to workers in
the general chemicul industry or to
individeals who are heavy smokers [11}.
Epidemiologic studies also exist
which demaonstrate the mutagenicity of
VCin humans. Chromosomal
aberrations in lymphocytes of male

livar cancers by facility and relevant
demographic variitbles, such aa age, sex,
riuce, date of dinenass, date of death,
date of lirst exposure, and ienuth of
exposure for enher vinyl chloride or
polyvinyi chlonde,

{8) Mutagenmeity study results of vinyl
chloride or palyviny) chlaride as
measured by the unalysis of human
body fluids. e.q. direet mutageme
testing with peripheral blood
lymphocytes, non-disjunction in humans
with YFF sperm test, and i vivo
cylogenctics.

{7} Body burden measurcments of
vinyl chloride in humans.

(8] For sperations involving polyvingt
chloride, the types of resin in use, the

workers, in excess of the number
cbserved in non-exposed workers. have
been reported in several studies (2).
Morever, a study of miscarrinzes among
the wives of men occupationally
exposed 1o VC detected a signilicant
excess in fetal mortality following the

concenlration of vinyl chloride trapped
in the resin, and the concenteation of VC
and PVC dust in the atmosphere where
individuals are working. This
information should include estimates of
the particles sizes and concentrations of
pearticles that fail within the respirable

vinyl chloride. Annafs of tihe New York
Acacemy of Sciences. 2511 4N-i8, 1978.

5. Baxter. P. J. and A, |. Fox. Angiosarcoma

of the liver in PVC {abricators, Loncer. 1: 243-

248, 1976,
& Chiazze. L. W. E. Nichols. and O. Wang,

Mortality amang employees of PVC
fabncators. Journal of Geeupational

husband's exposure 1o VC (12).

Information requested on vinyl chloride
and polyvinyl chloride

The date recently received by OSHA
suggest that a reassessment of the
known health effects of vinyl chloride
and polyvin}l chioride is appropriate at
this time. Additional information in
seversl areas is needed beiore a
reassessment can be campieted. The
requested information includes, but is
not lmited to. the following:

(1) Experimental test resuits for
carcinogenicity of vinyl chicride at
atmoapheric exposures of iess than 50

Medicine, 1 623-828. 1977,

7. Waxweiler, R. .. A. H. Smith. H. A,
Tyroler, and H. Falk. An ep:demioiogic
investigation of an excess lung cancer risk in
a synthetic chemicals plant. Prescnted at the
XIX International Congress o3 Occupational
Health, Dubrovnik Yugosiavia, 25-10
September 1978,

8. Mastroangelo, G.. M. Manno. G. Marier,
G. B. Bartolueci. C, Gemignani, G. Saiadino.
L. Simonato. and B. Safa. Polxvinyl chloride
prneumosoniosis: Epuemiological study of
exposed workers. fournei of Occupational
Medicine, 21: 540-542, 1878,

9. Szende, B, K. Lapis. A. Nemes, and A,
Pinter. Pneumeconiosis caused by the
inhn'\.nt.'\m of polyviny) chionde dusy. La
.~exposure situation, scparated by sex Medicina del Lavoro. 81 333-336. 1970.

and race. c 106 Aﬂagd, A.P. l;olmggzer de S;m‘ﬁ. L |

. . . arbe, H. Payan. and J. Charpin. Polyviny
[1"'_) Appropriate engineering controls, 4, i pneumoconiosis, Zhorox, 33, 19-25,
work practices, and personal protective  [gzq
. equipment availabiu to reduce leveis of 11. Maltoni, C. Precursor lesions in exposed
exposure o VC or PVC beiow the populations as indicators of occupational
current standards, or to the lowest cancer risk. Annals of the New York

levels feasible. Acodemy of Sciences, 271: 44447, 1978,

12 Infante, P. F. | K. \Wzgoner AL .

SUBMITTALS OF INFORMATION McMichael, R. ). Waxweicr. and H. Falk.

REQUESTED Cenelic risks of vinyl chlonide. Lancet, I: 734-

Interested persons are invited to

735. 1976.
submit writien data, views, and

range.

(¢) In PVC bagging and milling
operations, atmospheric levels of PVC
and VC. monitoring devices used to
detect VC. and the type of respirator
protection program for individuals
working in these oparations. This should
include the sensitivity and validity of
analytic techniques in use.

(10) Types of occupations, job
classifications, and industries where
exposure to either VC or PVC at any
fevel may occur, and the numbers af
employees involved in eacn vinyl
chlaride and polyviny! chloride

ppm.

{2) Studies of transplacental
carcinogenic and teratogenic efigcts in
humans or animais at any level of
exposure to vinyi chloride.

(3) Experimental studies of
carcinogenicity and other toxic
manifestions for any level of polyvinyt
chloride expasure. These etflccls should
include. but are not limited to,
mutagenicily, teratogemcity,

embryotoxicity, and other Signed at Washington, D.C. this 12th day of

transplacental eifects, as well as
cytlotoxic and cyiogenetic cffects on
sperm cells. To the greatest extent
possible, complote information
concerning the indusirial source of the
potyvinyl chlaride, the swze und
characleristics of the particles. and
exposure tevels or corcentrutions of
PVC and residual VG should be
included for cacht stuy.

(4) Eptdemiclvcic studios of cither
vinyl chloride or of polyvinyt ehloride
{i.c. cohort, cross-sectional, or cuse-
conirol}.

comments with respect to the issues
described abve. All communications
should be submitted in quadruplicate.
by February 10, 1980, to the Docket
Officer, Docket 1034, Room 56212, U.S,
Department of Labor, 200 Constitution
Avenue, NV, Washington, D.C. 20210
(202-523-7494).

References

The follnwimz documents, referred 1o in
1his potice. are uvailable for inspection and
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Rooat $6212 LLS. Degartment uf Labor, 200
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