The
Vinyl
Institute

A Division of The Society of The Plastics Industry, Inc.

August 28, 1989

TO: The VI Health, Safety & Environment Committee

RE: California Air Resources Board Draft Report on
Vinyl Chloride

Enclosed is material I received today from Peter de la Cruz
relating to the development of a report by the California
Air Resources Board outlining "Public Exposure To, Sources,
and Emissions of Vinyl Chloride in California". As noted,
the comment period on the preliminary draft closes on September
8th; a revised draft will then be developed with a 20-day
comment period before the final draft is forwarded to the
Scientific Review Panel.

If you have separately received this document and filed or
plan to file comments, please let me know.

As the material I received notes that "landfills are the largest
source category of vinyl chloride emissions in California”,
I have copied the appropriate VI Technical Committee contacts.

JL{l/hXJdg;Csz

Meredith N. Scheck
Assistant Director
MNS/pmb
enclosure
cc: C. Bush
J. Krokosky
R. Gottesman

SP1-05592

Wayne Interchange Plaza Il ® 155 Route 46 West ® Wayne, NJ 07470 e (201) 890-9299
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VIA TELECOPIER

Meredith M. Scheck

The Vinyl Institute

Wayne Interchange Plaza II
155 Route 46 West

Wayne, New Jersey 07470

Re: CARB Draft Report on Vinyl Chloride
Dear Meredith:

Enclosed is a cover letter and the executive summary
from a preliminary draft report on vinyl chloride being
prepared by the California Air Resources Board (CARB).
Comments are requested by September 8, 1989, Since the
deadline is fast approaching, we may wish to contact CARB
~and determine whether later filed comments will be accepted.

The enclosure is all the materials that I have. I
understand that Goodyear sent a copy of this to Goodrich, but
I am not sure who at Goodrich received the materials. If the
entire document is needed, you or I can obtain it from Ed Nowak
at Goodyear (216-796-7417).

Please let me know if I can be of any further.

assistance.
Cordia%ly yours,
Peter L. da la Cruz
Enclosure

cc: Ed Nowak
Larry Thomas
Robert W, Sherman
Lewis R. Freeman, Jr. SP1-05593
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SACRAMENTD, CA #5812

August 1, 1989

Dear Sir or Madam:

Draft Repaoct on VYinyl Chloride

As you requested, anclosed for your review and comment
is the preliminary draft report on vinyl chloeride.

Publie review of this report fncludes two comment

i periods. The first comment period degins with the mafling of

i this report and you have until September 8, 1989 to submit your
written comments to us. The staffs of the Air Resources Board
(ARB) and Department of Health Services (DHS) will review and

{ respond to &1l the coammeants ceceived. Your comments and ocus
responses to them will be compfled in Part C of the report and
where appropriate, the report will be revised.

The revised report will de mailed out to you and other
memhers nf the public for a second and final reviev. Tt will
fnciude Parts A, B and C of the report as well as an Executive
Summary which summarizes Parts A and 8. At this stage, the ARB
8ad DHS staff will only accept comments on the Exscut{ve Summary
| and any revisions made to the draft report. A 20 day comment
period will ba given for your review; comments received. and our .
responses will then be Sncorporated 2s an addeadum to Part €.
After reviewing all public comments, the final draft report slong
with Part €C will then be sutmitted to the Scientific Review Panel
for its review.

The Scientific Review Panel has requested that alj
public comments be directed to the ARB during these two conment
periods. Please naote that, {n accordance with this process, the
Panel will not receive or consi{der any comments submitted
directly to it, or received by the ARB after the close of each
cemment pericd.

SP1-05594
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In order for your comments to be coensidered on this
version of the repert, they must be received by Septembar 8, .13889
and submitted to:

Mr. Robert Barham, Chief

Toxie A{r Contaminant [dentificetien Branch
Air Resources Board

Attn: VYinyl Chloride

P. 0. Box 2815

Sacramento, CA 98812

If you have any questions concerning the report or the
comment precedure, plesse contact Mr, Richard Corey of the
Substance Evaluation Section at (916) 323-8543.

Sinceresly,

Poter 0. Yentdrint, Chief
Statfonary Source Division

Enclosures

ce: Scientifig Review Panel

SP1-05595
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DRAFT

PRELININARY ORAFT

TECHNICAL SUPPORT DOCUNENT
PART A
PUBLIC EXPOSURE TO, SOURCES. AND EMISSIONS
0F YINYL CHLORIDE IR CALIFORNIA

REPORT TO THE AIR RESQURCES 8QARD 0N YINYL CHLORIDE

Riehard Corey

4 r
Tem Parker
Chris Nguyen
Paul Allen
Steve Hui

Reviewed and Approved by:

Jean Oenton, Manager
Substance Evaluation Section

Rebert 8erham, Chief
Toxic Air Contaminant Identification Branch

Peter D. Veaturini, Chief
Statfonary Scurce Division

July 1989

SPI-05596
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DRAFT

I.
INTRODUCTION

Part A of this report {s an evaluation of vinyl chloride's
uses, emission sources, ambient and indoor 2ir concentratiors, and
population erposure in California. ATso included are discussions of the
physical properties. and atmospheri¢ persistence of vinyl chloride,
California Kealth and Safety Code Section 3963535 states that substances
listed by the U.S. Environmental Protection Agency (EPA) as hazardous
air pollutants (Sectfon 112 of the Clean Afr Act) shall be fdentified as
toric air contaminants (TACs) by the Air Resources Board (ARB).
Therefore, because the EPA has 1isted vinyl! chloride ts a hazardous air
pe;igtant. the ARB s directed by statute to {dentify vinyl chloride as
a TAC, .

The ARB is the state agency responsible for the {deatification
of TACs in their non-pesticidal uses, .The Californis Health and Safety
Code Section 39655 defines a TAC as "an air pollutant which may cauvse or
contribute to an {nereass in mortality or &n increase in serfoys
filness, or which may pose a present. or potential hazard to human -
hesith.* The findings of tha Part A report are considered with ths _ .
health effects findings (Part B report) of the Depariment of -Health
Services (DHS) to determine {f a compound should be {dentiffed as @
TAC by the ARS. .

. In 1978, the ARB adopted an awbient air quality standard for
vinyl chloride of 1Q ppd for 8 24<hour average. The standard
represented the limit of detection for vinyl chloride at the time 1% was
ddopted. ’

. Yinyl chloride is an extremely volatile compound that (s
primarily used for the producticn of polyvinyl chlesida (PVC). PYE s
fabricated for use fn several products of which many are used by the

SPI1-05597
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DRAFT

construction industry. In California, the identif{ed sources of vinyl
chloride emissions are landfills, PYC production and fabrication
facilities, and sewage treatment plants.

Available infermation indicates that landfills are the largest
source category of viny! ¢hloride emisstons ia California. Viay}
chloride his dbeen mpasured in the ambient air near hezardeus waste and
municipal waste landfills. HNumerous studies have decymented the
presance of vinyl chliorids in the landfill gas of theses and sther
landfiils, and have shown that vinyl ¢hloride can be formed in landfills
where chlorinated organie compounds have deen dispesed. Therefore,
because disposal of guch ehlerinated compounds {§ prevalent, the staff
reconmends that 211 lancfills (hazardous and municipal) in the state
be regarded as potantial viayl chleride emission sourcss. :

In this repsrt, ambient monitoring data and meteoroiogical dats
are used vith an atmospheric disgersion model Lo estimate population
exposure $0 vinyl chloride near two Calffornia landfills. The modeling
results show that people 1iving near thesa landfills are exposed to
elevated levels of viny! chioride, The resuits also imply that people
residing near other landfills fa the state miy be exposed to elevated
leveis of vinyl'chloride. 1In 2ddition to estimating ambient air
expcs?re, this report also evaluates indoor air expesure to viny)
chloride. .

D e L U

Based on limited moaitoring dats, indoor air exposure to vianyl
chloride 1s probably not significaant for the majority of the population.
Hewever, for pecple residing near landfills, inhalation of indocr 1ir
may represent the most significant source of vinyl chleride erposure,
This is because vinyl chleride ¢an migrate ynderground frem landfills
and accumulate in neardy structures. The coacentrations of vinyl
chloride measured {n homes lccated near landfills have been reported to
be several times greater than the ¢orrespending ambient concentrations.

See v o

SPI-05598
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Prepated by: California Department of Health Services
' Principal Editer:
Nozrmaa Cravicz, Ph.D.. MPH, Staff Toxicologise
Raviewsd by:
Geozrge V. Alex¢eff, Fh.D.
Michael J. Lipsete, ¥.D.
Douglas N. Cox, Fh.D. (Califormia Publiec Heslzh Foundazion)
Based in part on vork submittted by:
Carla C. Christensen and C. Tucker Helmes, . .

B{ological and Envitonmental Chemistry Department,
SR? Internatienal, 333 Ravenswood Avenus,
Menlo Patrk, California 940258,

Under Contract 835-86676 (Q43A)

and by:

Dedorah Grady, M.D., K.2.H,
School of Medicine,
Uni{versity of Californla, San Franciscd,
and :
Allan Szich, M.D., PH.D. Universicy of California, Berksley

SP1-05599
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1.0 ive S

Vinyl chloride {s & short-chain halogenated hydrocarbon used
predominantly in the manufactuze of polyvinyl chloride and varicug
packaging and coustruction products. Vinyl chloride has a very lew
degres of acuta ctoxicicy, with two-houxr L{nhalatien LDSO values
ranging frow 27,419 ppm in mice to 236,218 ppm in.:abbits and
guinea pigs. Exposure to high concentrations can lead to nar¢oesis,
eardiovaséeular and respiratory ir:igul;ri:y, convulsions, cysnosis
and dsath. Several human deachs have been attributed to
occupational . exposure to very high levels of wvinyl chloride.
Autopsiss of these patiants rzevealed congestion of the liver,
. spleen and kidneys. Acuts tox£e£=§ syuptens are thought 3o eecur

adove 100 ppa.

Chronic exposure of workers ¢to viayl chlerzide has been shown te
lead co “"vinyl chloride disease”, characetarized by occupacional
acro-osteolysls, vasospasm of the hands similar 20 Raynaud’s
syn&rouo, darmacicis, circulatory and central nervous sys;cn :
alcerations, :h:oabe;y:opcnla. splenoaegaly and changes in liver
function., IEight symptoms cosponly rteportad by workers exposed to
vinyl chlortdes (f{ncluding dizziness, headaches and nausea) wvere

observed even At dose levels delovw 50 pom.

Vinyl chloride has been showvn to induce cancer in animals in ygero

Buc has not been showvn to c¢suse any other Teproductive or

1.1 : SP1-05600
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developaental effects in  racs, mice and rabbics. Epidemiologie

studies of families of vinyl chleride vorkers or communities having

vinyl chloride processing facilities suggessed the possibllicy of
an  {acreased incidence of birth defects and spontaneous sbortions
among people at risk; however, subsequent reviews of these scudfes

have concluded that b a_ av c
-

The noncarcinogenic effecss occur a4t concentrations near or above

‘10 pp=, which s greater than four ordars of magnitude above

possible general scbleat 1levels in Califernta (0.5 ppd).  The
noncazrcinogenic effects slso ocour at concentrations greater than 3

orders of mggnitude above the highest concentrations measured near

landfills (10 ppd). Consequently, $S do
- Lo a : 0 Cwam sax
ur v
a es on_C Unis
. e ° v Ca

cas v i+ h4 4
1 ¢ < b/ th A ‘ v : 2
cazeinegenfeity {n boch humans snd expecigencal aimals. Chbronte

{nhalation and. coral exposures of ratsg, aice and hasstazxs to viayl
chloride hzve beea assdclatsd with an {nereased incidence of
malignant and benign tumors at several sites including tha liver,

lung, samzary gland and the nervous systam. In husans.

SPI-05601
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epidemiological studies of sccupationally exposed workerg have
linked vioyl chloride exposure to devslopment of a rare cancer,
liver angiosarcoma, and have suggested a relationship detween

exposuze and lung and brain cancers.

Although  pharmacokinesic studies In huzans exposed to vimryl
¢hloride are rars, limiced evidence indicates thac, followiag
inhalacion of lov .lavels of vinyl chloride (3 to 24 ppa), up to 71%
(with e mean value of 4&28) of the given dosé may be ebsorbed,
Vinyl chloride asbsorption appears %o depend on its metabolism,
which {3 a doss-dependent, saturable process. Due to saturation of
the anzyme systems vespotsibla for the metabolism of vinyl chleride
{(cytochrome P-450 aad ° alcohol  dahydrogenase), exposure ¢o
concentrations asbove approxizacely 250 ppm viil oot neceszarily
lead to an increasing inecidance of vumor development. Mecabelisa
of vinyl chloride 1leads to formatiom of chlorosthylene oxide and
chlorcacataldahyds, two -~ reactive Intermediacas which undergo
covalenz binding to c¢ellular macromolecules and are thought to be
responsible for the toxic effects of vinyl chloride. These and
other =metabolites may be further metsbolized znd excreted im cthe
. urine. Unpmetabelized vinyl chloride (s eliminated primazily in
exhaled alz,

Vinyl chloride.is wutsgenic in both prokaryotic and euksryotic test

systems, with significancly greater gemotoxicity seen afcer
pecabolie ectivacion. DBS svaff have found no_ evidence of a

ogent shold V. Saus iny. d

1.3 - . gpP1-05602
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Several anizsl é.ucinqscnieicy and human epidemiological scudies of
esccupationally exposed vozkers have besn analyzed for risk
assessoent purposes. Although actual exposuze levels aze mot
known, exposure estimatas have been used to evaluate the Vaxweiler
st al, (1976) study of wvinyl chloride vorkers. 3Sased on these
sscizates, DHS scaff has calculated thac a uz.-.-.u;. eXposuTe to
0.485 ppb aight result {n an :’.nc:mr.zt.al {individual cancer risk of
1 x lo'scuming liver, Brain and lung cancer are all related ta
vinyl chlozide exposure). This ylelds a risk estimaze of 2.1 x

lO's/ppb. In the cass that only liver cancey i{s sssumed to be

iinked to exposure, & lifetime exposure to 1.0 ppd zay be expected .

to resule fa a risk of 1.0 x 10°°. Due to inadequaca sxposura

data, follow-up time and other ncthodologiccl.;probhm. DHS staf?
suggest that the huzan risk escizates ba used only for coxzparative
puTposes. Evaluacion of animal experiments by the linearized
2ultistage model ylelds & zange of huzan risks spanning from 1.8.x

10'3/ppb te 3.9 x 10.6/7pb. with moss caciaating.a risk of between

&

107 and lo'sfyp‘é. Evaluation of animsl tumorigenicity data

ind{cates cthat vinyl chlozide’s carzcinogenliec potency i3 dependent

on sex, tumor sfite and age of exposurs. Taking these factors intvo

account., DHS 3raff delieve that the human risk estimates ars

consistent with those obtalned for laboratexy anisals. The scaff

of DRS rescommends that the animal data be used to evaluate the

risks resulting frem vinyl chloride exposure. Copsequantly. the

Lok SPI-05603
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10 “/eob and 1.8 x 10 "/poh.

Vinyl chloride has not besa datected In che axbient air of
California (limit of dﬁnceion = 0.5 ppb) except atr ct::a}}a *hot
spots”, Alr Resources DRoard (AR3) sctaff bhas oonitored vizyl
chloride amissions from the BKR hazardous wasts site L'a West Covina -
and the OII lendfill {n Montarey Park. Escimates of peak axpesure
concencratiens for =le.mny ¢xpased Teceptors range from 2 to 10
opb at zthe BKK landfill and from Q.s to 9 ppb at the 0II sice, Alr
Resources Boaxd ‘:a££~h“ estizated thaz betwean 17,000 and 131,000
fndividuals zay be exposed to 1 ppb as the BKK site. A lifatime
exposure of 131,000 residants to 1 ppb would be lssoc.z'.accd with an
upper bound estirmaze of 0.5 co 23§ exceéss cancer cases. The -
calculations represent the upper range of plc.uuble eXeess cancer
tisk: che actual risk, which canne: be calculated, =2ay be
insigni{ficant. Based on the ¢inding of vinyl chloride-induced
carcinogenicity and the results of the risk assessmenc, DHS scaff

ds BEA 8
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