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Dear Mr Seawell R
PVC DUST

Thank you for the copy of your minutes of the meeting my colleagues and
I attended on 28 November. We did enjoy our discussion with your

VC Research Coordinators group and thank you for your friendly reception
and hospitality.

Dr Adams had hoped to write to you concerning your PVC dust minute but
regrettably he had to go off to Germany for a few days and he asked me
teo write and give you his views.

Getting to grips with this rather complex I0M study without previous

immersion in it poses a number of problems for a secretary. I congratulate
you on your write—up. Dr Adams, like myself, wonders whether a page of your
notes has gone missing at the end of 4.0. You dealt in some detail with the
"breathlessness" findings to which little importance is attached because the
information is derived from a somewhat subjective examination by questionnaire.
However you did not deal at all with the most important finding viz the effect
of PVC dust on "lung function". VWhile we in ICI are sceptical about the
radiological findings, we accept fully the "lung function" results. Dr Adams
did describe the lung function work in the following terms: '

"FEV1 and FVC were inversely related to the index of PVC dust exposure. Dust
effect was studied after standardization for age, height and weight by multiple
regression. This demonstrated a small but significant dust effect on FEV and
they were also able to demonstrate that the dust effect was most marked in
cigarette smokers and not apparent in nen-snokers. The magnitude of loss in
FEV1 was small. After taking into account the effects of age, height and weight,
the overall regression with dust index was — 0.0040 litres per dust index unit..
This was equivalent to a loss of 52 ml of FTEV1 for the mean dust index. An
illustration of this would be equivalent to a loss for all men of 5.2 ml of FEV1
per year during exposure to the mean of the dust index over 2 period of 10 years.
In cigarette smokers considered separately, this loss was 8.9 ml of FEV1 per year.

These figures way be coupared with the cmean losses in the group due to age or
smoking. The mean loss due to age is 35 =l and loss due to =noking 20 cigarettes

a duy, 6.2 nl a year. //)\/;51?-
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PYC — This also cshowed a significant inverse relationship to dust index
among currently exposed men.

Gas Transfer — No significant changes were noted in this test."

I realise you do revert to "lung function" in summary form at the end of 4.1
but you had not previously dealt with it at length whereas youw do give an
exhaustive report on the less significant breathlessness results. I hope

the above comments will be helpful to you when you come to discuss confirmation
of the minutes at your next meeting.

One small point which always amuses us. We are described as "IMPERICALM.
More often DMPERIAL turns out as EMPIRICAL! Perhaps we are empirical and
pragmatic in our approach and it does show through!! The word "imperial" is
not popular these days and leads to many a psychological block and Freudian
slip. (By the way in 6.0, the company name is VINATEX).

We hope you are well and look forward to meeting you again in the not too
distant future.

With best wishes.

Yours sincerely
Tl
rdi
1

~
J Stafford
Division Manager
Health & Environment Protection
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Dated: Decamber 10, 1979,
Frank H Madden,
AID Advisory Committee Representativs,
Jotnt Commiitee on Agriculturol
Deveicpment. Board for Internotional Food
and Agricultural Development.
PR Dot #9-20048 Priad 13-17-70 848 am]
PRLEG CODL $710-03-M

DEPARTMENT OF LABOR

_wcupatonsl Safety snd Health
Adrnintstration

Occupational Exposurs to Viny!
Chiorice and Potyviny! Chloride
aogncy; Occupational Safety and heulth
Administration, Department of Labor.
AcTIon: Request for information on vinyl
chioride and polyvinyl chioride.

sUMMARY. This notica requeats
information an vinyl chloride (CAS Nao.
75014} und on polyviny! chloride (CAS
No. Pas2-s0-2). Viny!l chloride {VC).
synthetic chemical, wos once
synthemized by the addition of hydrogen
chlvoride to acetylene. Currently, the
most common route of production ts by
the halogenation of ethylene. [n this
latter process, ethylenc s reacted with |
hydrigen chloride and oxygen to give
ethyleno dichloride, which s
subiscquently cracked thermally to
produce viny! chloride and hydrogen
chionde. Vinyl chlonde s used
prmanly to produce polyvinyl chloride
1V L], & plastic reain, through
comversion of the VC mounomer into a
pulymer or cupolymer form. Vinyl
chlorsde s alao used in the produchon of
methy ! Chlorofurm und in the production
of resins as 1 comunomer with

viny hidene chloride. PVC is used in the
manufacture of o variety of industrial
and consunier praducts, such as
containers. wrapping filn. electrical
insulation, and pipes.

In 1875, OSHA regulated vinyl
chloride as a carcinogen, based
primanly on evidence ol excess liver
angiosarcoma incidence following VC
exposure (29 CFR 1010.1017). OSHA did
nol regulate exposure to PVC dust in the
same standard. Therefore, it continues
10 Lo regulsted as an inett or nuisance
air conteminant (28 CFR 1910.1000,
Table Z-3).

Research since 1975 has provided
considerably more information
concerming the carcinogenic and other
toxic effects af VC and PVC exposure.
QSHA is currently in the process of
evaluating the available evidence
pertaining 1o the potential occupational
health hazards of VC and of PVC and.
by this notice. is requesting information
related to several impurtant issues.

pate: The information requested in this
notice must be submitted in
quadruplicate on or belore February 10,
1880.

aponxss: The informatlon requested in
this notice should be submiltted to the
Docket Officar, Docket No. H~0M. Room
568212, U.S. Department of Labar, OSHA.
200 Constitution Avenue, N.W,,
Waushington. D.C. 20210, {202-523-7804}.
FON FURTHER INFORMATION CONTACT:
Dr. Pator Infante, Office of Carcinogen
tdentification and Classification.
Directorate of Health Standards
Programa, Room N3718. U.S. Department
ol Labor, OSH1A. 200 Canstitution
Avenue. N.W., Washington, D.C. 20210,
{202-357-0325).

BUPPLEMENTARY INFORMATION:

Background

Viny!l chloride (Cyt{,Cl: CAS No. 75~
Ut-4: chloruethene) Is a colorless gus ut
rogm lemperature und pressure. After
synthesis from VC monomer, polyvinyl
chtartde {C11,Cl),: CAS No. 8002-80-~2;
chlarocthene homopolymer) is in the
furm of white or calgriesa granules.
Reaiduul vinyl chloride monamer can
become trupped in the PVC particlea.
Howuvar, recent processing methods
cun reduce conafderably the amount of
residunl VC trupped in the polymer
resins.

The vinyl chloride industry can be
divided into three major components:
VC synthesis. VC polymerization, and
PVC fubrication. [t has been estimated
that In the U.S., 15 plunis manulacture
vinyl choride, 43 plants polymerize
polyviny] chloride. and at least 7,500
plants are engaged in the fabrication of
PVC. Durlng 1978, 3.47 million tons of
VC and 2.94 million tona of PVC were
produced.

The prosent permissible limit {for
occupational exposure to viny! chloride
is 1.0 ppm averuged over any 8-haour
period. and 5.0 ppm aversged over any
period not exceeding 15 minutes (29 CFR
1910.1017). For polyvinyl chloride dust,
the standard is 15 mg/m?® averaged over
any 8-hour period (28 CFR 1918.1000).

Laboratory Studies

Experimental bioassays have
demonstrated tha induction of cancer by
VC at levels of exposure lower than
those previously reported. In VO
inhalaticn studies of rats. Maltoni (1)
has induced liver angiosarcomuas at 23
ppm and mammary carcinomas at one
ppm. In addition, several different test
systems have provided svidence for the
mutagenic potential of VC, Le. E coli, 8.
typhimurivm, S. pombe. Insects, planta,
and cultured mammalian cells (2). VC
also has been demonstrated to have a

transplacental effect in rats. Inhalation
exposure of pregnant rats to VC
concenlrations of 8,000 and 10,00C ppm
have resulled in VC-dependent lumors
in their offspring (1)

There is alac evidence from anlmal
studics thal PVC muy induce non-
malignant respirutory discese. It has
been reported thut after seven maonths of
exposure, rets and guinea pigs caged In
wark areas where sacks were being
filled with PVC powder develuped
pulmonary pathologicul changes und
granulomutous lesions containing
fareign perticles thought to bie PVC duat
(3}

Epidemiotogic Studies

Soveral Investigations of employee
pupulationa huve Indicaled that VC/
I’VC exposure ta nssacinted with an
increased carclnogenic risk to several
orgun sites In additlon to tho liver. A
NIOSH retrospective cohort study of
workers from four VC polmerization
plant showed an excess aumber of
deulhs due to cuncer of the liver, lung.
lympho-hemutopoictic system, and -
central nervous system [4). .

Of further concern ia the {inding that
the carcinogenic risk may extend 10°
industries fubiricating polyvinyl chloride,
A praportiunate mortslity study of
plustic workers in Greut Britain, which
inciuded PVC fabricaturs, demonstrated
a statistically signilicant excess of
stomach cancer (5}. Also, un excess of
mortality from digeative syatem cancer
among PVC (abricators of Loth sexes
wus found by Chinzze et. al. in the U.S.
(8). Among white femalcs in the study,
observed douths fram breast and
urinary truct cancers were also greater
thun expected. Wuxweiler et. al.
performed a detuiled study of the excess
lung cancer risk proeviously observed at
a synthetic plastics and rubber plant {7}.
Analysis of lung cuncer cuses by cell
type demonstrated a greater {requency
of adenocarcinomas [Type 3) and lnrge
cell undlffecented [Type 4) cancer.
Neither cell type is believed to be
strongly assolicated with cigarette
smoking. Of 12 chemicals analyzed, only
PVC dust exposure proved to be
statistically significant. The authors
suggested that the excess of Type 3 and
4 lung cancer cases in this plant was
relatnd 10 PVC dust exposura.

A rocont epidemiologic study suggests
that PYC may be relaled 10
pneumoconiosis {8). Employees of a
polyvinyl chlaride production fectory in
Italy were submitted to chest X-ray
examination. Twenty subjects were
diagnosed as having pneumoconiosis.
All of these cases hud worked five or ¢
more years in departments with
demonstrated PVC dust pollution. No
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pneumoconiosis was obaerved in
subjects who worked in areas {ree of
FVC dust. These findings are consislent
with earlier case reports of
poeumoconiosiy among workers
exposed to PVC dust {8.10]. The Institute
of Oncelogy and Tumeor Center in
Bologna, italy has demonstrated a
higher frequency of cytolgolcally
sbnormal sputum cells among the
workers employed in the VC/PVC
industry In contrast either to workers {n
the general chemical industry or to
individuals who are heavy smokers {11}.
Fpidemiologic studies also exist
which demonsirate the mutagenicity of
VC In humans. Chromosoma
aberrations in lymphocytes of mals
workzrs, in excess of the number
observed in non-oxposed workera, have
been reported In several studies (2).
Morever, a study of miscarringes among
the wives of men occupationa l{)‘(l
expused lo VC detected n significant
cxcess In {otal mortality following the
husband's exposure to VC (12).

Information requested oo vinyl chloride
and polyvinyl chloride

The date recently recalved by OSHA
sugycst thal a reassessment of the
knuwn health elfects of viny! chloride
und polyvinyl chloride is appropriste at
this time. Addltlonal informatlon in
scvcral arcas |s needed belore a
reasscsament can be comploted. The
requested information includes, but is
not limited to, the following:

{1) Experimental test results for
carcinogenicily of vinyl chloride at
atmospheric expasures of less than 50
ppm.

{2) Studios of transplacental
carcinogenic and teratogenic effacts in
humans or animals at any level of
cxposure to vinyl chloride.

{3] Experimental studics of
carcinogeniclty and ather toxic
manifestions for any level of polyvinyl
chloride exposure. These eflects should
include. but are nat limlted to,
mutagenicity, teratogenicily,
embiryoloxicity, and other
transplacental effects, as well a3
cytotoxic and cytogenetic elfects on
sperm cells. To the greatest extent
possible, complete information
concerning the industrial source of the
polyvinyl chloride, the size and
characteristics of the particles, and
exposure levels or concentrations of
PVC and residual VC should be
included for each study.

(4) Epidemiologic studies of either
vinyl chloride or of polyviny! chloride
(i.e. cohort, cross-sectional. or case-
control).

(5) Case reports and case series of
brain, lympho-hematapoietic, lung, and

liver cancers by facility and relevant
demographic variables. such as age, sex.
tace, date of diagnosis, date of death,
date of first expasure, and length of
exposure for either vinyl chloride or
polyvinyl chloride.

(6} Mutagenicity study results of vinyl
chloride or polyvinyl chloride as
measured by the analys!s of human
body MNulds, e.q., direct mutagenlc
tesling with peripheral blood

‘lymphocytes, non-disjunction in humans

with YFF sperm test, and in vive
cytogenetics.

(7) Body burden measurements of
vinyl chloride In humans.

(8) For operations involving polyvinyl
chloride, the types of resin in use, the
concenlration of viny! chloride trapped
in the resin, and the concentration of VC
and PVC dust in the atmosphere whare
indlviduals are working. This
information should include estimates of
the particles slzes end concentrations of
particles that fall within the respirable
runge.

{8} In PVC bagg!ng and milling
operations. atmuospheric levels of PVC
and VC, monitoring devices used to
datect VC. and the type of reapirator
protectiva program for Individuals
worklng in these operations. This should

- include the sensitivily and validity of

analytic technlques In use.

{10} Typos af occupations, job
classifications, and industries where
exposure o elther VC or PVC at any
lavel may occur, and the numbers of
employces Involved in each viay!
chloride and polyvinyl chloride
exposuro situation, scparated by sex
and race.

(11} Appropriale engineering conlrola,
work practlices, and personal protective
equipment aveilable to reduce lavela of
exposure 10 VC or PVC below the
current standards, or to the lowent
levols feasible.

SUBMITTALS OF INFORMATION
REQUESTED

Interested persons are invited lo
submit wrilten data, views, and
comments with respeact to the issues
described abve. All communications
should be submitied in quadruplicate,
by February 10, 1980, to the Docket
Officer. Docket H-034, Room 58212, U.S.
Department of Labor, 206 Constitution
Avenue, N.W,, Washington. D.C. 20210
{202-523-7894).

Raefersnces

The lellowing documents, referred to in
this notice, are avallable for inspection and
copying at tha OSHA Technical Dala Center,
Room S$8212. U.S. Department of Labor, 200
Conatitution Avenue, N.W., Washington, D.C.
20210.
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Signed sl Washington, D.C. this 121h day of
Decamber 1979,

Eula Blngham,

Assistant Secrwtary of Lobor.
("R Doa 7920008 PUsd 10-17-7% 543 am}
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