YOSTNH g, KELLEA
VEAQME 1, MTGAMAN

WILLIAM M. BOTMGHESANL JA.

HALTOLM O, MARARTWUA
WAYME V. BlLACH
TCRAZNCE O, 4O~ ES
HARTIN W, ACACOVICs
~OMK &, ELORED

CAROLE &, HaArIS

MARY fa N Prh MCNABARL

Vo MICHARL P, MOKRONE

HARR POu EVENS

! JERN B, AICRARDS

JORN B. DUBEEX
PCTER L pe o2 CAVE
CHAISTING A MEAGHER
SHIRLEY §. FUJINQTO
LAWAENGE P, HALP AN
RALSW A, JiuECHS
PLTER A, BUSSER

5 SOUALAS VARASTT

PHOT ADMISTED IN D.C

BHEILAA MiLLAK
mELViK &, DRDEEN
O¥DATL B Misxa
FALDERICK J. DAY, JA.
HARC] £ CREDNETEIN
NARCSIA K. EOWAN
PATRICK <. MLUAD

2. CAAIG TAVTIEEY
NaARK A SIEVERS
HICHARL . BERMET
©. FAANKLN RGONTL
CATHERING N, ROEMER
RICHARS A, Jarrg®
JEPPNTY 3. RERN*
KRS ANNE MOKTLITH
BWoT BRLILDS
BHANNDON  DENNMAR®
BUSAN £ FOR®

MARK L TIXDIS
COWIN . MOUREY

LAW QFFICES

KELLER AND HECEKMAN
1180 17 STREET, N.'W.
SUITE 1000
WASHINGTITON, D.C. 20038

(RO2) §56-5800

August 28, 1989

SCIENTIFIC STAFF

BANIEL §. DIKLEIR, Pu. D.
ERARLES V. BREDER, Pn. B,
AOBEAT AL KAYrEWS, Fu. O,

wOHN P, MODDTAMAN, Px. D.

MOLLY WTH(RE FOLEY

JUETIH G AOWELLL Fu. O
——
YELECOMMURICATIONS
ERGINCEN
CHARLER P, YuRNCTA

TELLX
4 dr3

TELESOMER
@08 toe.-TeAR

r——
CABLE ADORCER “XELMAN"
—

WRITER'S DIRCCT Dlal NUMSER

{(202) 956-5641
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 regquested 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 te 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.

Cordially yours,

Peter L. de la Cruz
Enclosure

cc: Ed Nowak

Larry Thomas
Robert W, Sherman
Lewis R. Freeman, Jr.
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AIR RESOURCES BOARD
1102 Q STREET
».0. ¥OX 2815

SACRAMENTS, CA 95812

August 1, 1989

Dear $ir opr Madam:
Oraft Report on Yinyl Chloride

.As yeu requested, enclosed for your review and comment
is the prelimineary draft report on vinyl chloride.

Pudblie review of this report includes two comment
periods., The first comment period degins with the mailing of
| 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
raspond to 811 the comments received., Your cemments and our
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 mailted out to you and other
memhers af the public for a second and Tind] reviev. Tt will
fnciude Parts A, B and € of the report as well as an Executive
Summary which summartzes Parts A and 8. At this stage, the ARB
gnod DHS staff will only accept comments on the E€xecutive Summary
and any revisions made to the draft report, A 20 day compment
period wil) be given for your review; comments received. and our .
responses will then be incorporated as an addendum to Part C.
| After reviewing all public comments, the final draft report slong

. with Part € will then be subtmitted to the Scientific Review Pane]
f for its raview,

The Scientific Review Panel has requested that all
public comments be directed to the ARB during these two comment
perfods, Please note that, in accordance with this process, the
Panel will not receive or censider any comments submitted .
directly to it, or received by the ARB after the close of each
cemnent perioed,
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. In order for your comments to be considered on this
versfion of the repoert, they must be received by Septembar 8, .1489
and submitted to: )

Mr. Robert Barham, Chief

Toxiec Afr Contaminant ldentificatien Branch
Air Resources Board

Attn: VYinyl Chloride

. 0. Box 2815

Sacramento, CA 98812

- If you have any questions concerning the report or the
comment procedure, please contact Mr, Richard Corey of the
Substance Evajuation Section at (918) 323-8543. :

sincerely,

Peter 0. Yentirini, Chief
Stationary Source Bivi;ion

Encliosures

ce: Scientific Review Panel
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PRELININARY DRAFT

TECHNICAL SUPPORT DOCUMENT
PART A
PUBLIC EXPOSURE TO, SQURCES. AND ENISSIONS
OF VINYL CHLORIDE IR CALIFORNIA

REPORT TO TRE AIR RESOQURCES BCARD OX YINYL CKLORIDE

Richard Corey

) *
Yom Parker
Chris Nguyen
Paul Allen
Steve Hyui

Reviewed and Approved by:

Joan Denton, Manager
Substance Evaluation Sectien

Rebert Barham, Chief
Toxic Afr Contaminant Identification Branch

Peter D. Veaturini, Chief
$tat fonery Scurce Divisien

July 1989

~ PRGE,.Q@R4

DRAFT
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DRAFT

I.

INTRQDUCTION

Part A of this repert {s an evaluation of viny! ehleride's
uses, emissien sourtes, ambient and indoor 2ir concentrations, and
population exposure in California. ATso included are discussions of the
physical properties. and atmospherie persistence of vinyl chloride.
California Henlth and Safety Code Seetion 386835 states that substances
Visted by the U.S. Environmental Protection Agency (EPA) as hazardous
air pollutants (Section 112 of the Clean Als Act) shall be ifcentified as
toric air contaminants (TACs) by the Adr Resources Board (ARS),
Therefore, because the EPA has listed vinyl chloride as a hazardous air
pc;iutant. the ARB fs directed by statute to {dentify vinyl chleride as
L Ac. "

The ARB is the state agency resporsible for the {dentification
"of TACs in their non-pesticidal uses. .The Califormia Health and Safety
Coda Section 33555 defines a TAC as “am 2ir pollutant which may cause er
contribute to an {nerease in mortality or an increase <n serioys
{llness, or which may pose a present. or potential hazard to human
health.” The findings of the Part A report are considered with the
health effects findings (Part B report) of the Depariment of Healith =
Services (DHS) to determine if 3 compound should be {dentified 2s a
TAC by the ARS. :

. In 1978, the ARB adepted an ambient &ir quality standard for
vinyl chloride of 10 ppd for 8 24-hour average. The standard
r;presented the limit cf detection for viny) chloride at the time it was
idopted.

. Yinyl chloride is an extremely volatile compound that 1s
primarily used for the production of polyviny) chlerice (PYC). PYE is
fabricated for use in several preducts of which many are used by the

yyy 00002889}
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eonstruction industry. In California, the {dentified sources of viny)

chloride emissions are langf{lls, PYC produstion and fabrication
facilitias, and sewage treatwmsnt plants.

Availabls information indicates that landfills are the largest
source category of vinyl ¢hloride emissions in California. Viny!
chloride has bteen measured in the ambient air nedar hazardous waste and
municipal waste landfills. HNumerous studies have docymented the
presence of vinyl chleride in the landfill gas of thess and sther
landfi11s, and have shown that vinyl chiloride can be formed 1n landfills
where chlorinated organie compounds have been dispesed. Therefore,
because dispostal of such e¢hlorinated compounds 1§ prevalent, the staff
recommends that a1] landfills (hazardeus and mynicipal) {n the statse
be regarded as potsntial viayl ¢hleride emission sources. .

In this repsrt, ambient monitoring data and meteoroisgical data
are used with an atmospheric dispersion model to estimate population
expesure o vinyl chloride near two Californie landfills., The medaling
resuits show that pecple living near these landfills are exposed to
elevated levels of vinyl chloride, The resuits also imply that people
residing near other lansfills im the state may be exposed %o elevated
levels of vinyl 'chieride. In addition to estimating ambient &4

¢xposure, this report also evaluates indoor 2ir exposure to viny!
chleride, :

Based on limited monitering data, indoer air exposure to vinyl
ehloride is probadbly aot significant for the majority of the populatioen,
Kewever, for pecple residing near landfills, inbalatica of indoor air
may represent the most significant socurce of vinyl chleride erposure.
This i3 because vinyl chloride can migrate ynderground frem lendfills
and acsumvlate in nearby structures. The concentrations of vinyl
chloride measyred in homes lccated near landf{ils have been reperted to
te several times greater than the ¢erresponding ambient concentrations.

B L VR
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Frepated by: California Deparrment of Healch Services
Principal Editor:

Nozzan Gravitz, FPh.D., MPH, Staff Toxdicologist

Reviewed by:

Ceorge V. Alexeeff, Ph.D.
Michael J. Lipsect, ¥.D.
Douglas N. Cox, Ph.D. (Califorpia Publie Health Foundacion)

B33sed in part en work submittted by:

Carla C, Christensen and C. Tucker Helmes, .
B{ological and Envitonmental Chemistry Departzent, ’
SRI Internstional, 333 Ravenswood Avenue,
Menlo Park, Califormia 94025,
Uader Contract 85-86676 (OASA)

and by:

Deborah Grady, M.D., M.P.H.
School of Bedicine,
University of californla, San Franciscs,
and
Allan Szich, M.D., PH.D. Universicy of Czlifornis, Bcrkeley
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Vinyl chloride %5 a short-chain halogenated hydrocarbon used
?:ﬁdcainantly in thae manufacture of polyvinyl chloride and varicus
packaging and construction products. Vinyl chloride has ¢ very lov
degree of acute tvoxieicy, with two-hour {nhalation D¢y values
ranging from 27,419 ppa Iin =mice to 236,215 ppm inlrabbits and
guinea pigs. Exposure to Bigh conmcentrations can lead to narc¢osis,
cardiovaseular and respiratory irregularicy, convulsions, cysnosis
and dsath. Sevaral Thuzman deaths have baen asttributed to
occupetional . exposture to very high levels of winyl chloride.

Autopsies of these patients revealed congestion of the liver,

. spleen and kidneys. Acuts toxicisy symptoems are thought <zo occur

above 100 pp=.

Caronie exposure of workers to vinyl chloride has been shown te
lead to "vinyl chloride disesse", characterized by occupastienal

scro-osteolysis, vasospasm of the hands similar to Raynaud’s

syn&xome, dermatitis, clreulatory and central nexrvous systea -

alterations, thromboesytopenia, splenomagaly and changes in liver
funcrion. Eight symptoms comaonly reportad by workers exposed to
vinyl chlorids ({including dizziness, headaches and nausea) were

obsexved even at dose levels below 50 ppm.

Vinyl chloride has been shown to induce cancer in animals ig usere.,

but has nmnoc been shown to <cause any other reproductive or

1.1
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‘developmental effects in  rats, mice and rabbize. Epidemiologie

‘studies of families of vimyl chloride workers or communities having

vinyl <¢hloride processing facilities suggested the possidbilicy of
an {ncreased incidence of birth defects and spdn:anc;us abozrtions
among people at risk: however, subsequent reviews of these studfes
have concluded that 1 a__av

o LRDO i 1d i =

The nomcarcinegenic effects occur at concentrations near of above

‘10 pp=, vhich Ls gresater than four orders of magnituda sbove

possible gemeral aszbient 1levels in Califernia (0.5 ppb).  The
noncarcincgenic effects also ocour &t coneentrations greatex than 3

orders of magnituda above the highest concentrstionz peasuged neaz

landfills (10 ppb). Consequently, i sz do 2
no reiy ic 3 = ffe ts ; qapm  Eworg g
ax b4 [~ rid mhie i~
" P ¢ eses on ¢ ( a Unifed
& g - etic W e Calji h
[2) cas s £d vi
a ¢ e £ R the 34 clent vi - -)
garcinesenicicy gln botk humaps and e;pg:_;mn;g_], gnimale, Chronie

{nhalation and. oral expesuras of rats, zice and hamsters to vinyl
chloride hxve been associated with an ineresased i{ncidence of
galignant and benign tumors at several si{tes including tha liver,

lung, samzary gland and the nervous system, In thusans,

1-2 YVV 000028895
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epldomiological studles of sccupationally expesed workers have
11nked__v1ny1. chleride exposurs o developnent of & rare caocer.
liver angiosarcoma. and have suggasted a relationship between

axpogure and lung and brain cancers.

Although pharzacokinesic studies iIn huzans exposed to vimyl
chicoride are rare, limiced evidence Indicates chfc. followiag
inhalation of low levels of vinyl chloride (3 to 24 ppm), up to 718
(with 2 mean valus of 42%8) of the given dosé may be sbsorbed,
Vinyl chloride absorption appears o depend on its mertabolism,
which {3 a dose-dependant, saturadls process. Due to saturation of

the enzyme syscems Tesponsiblae for the matabolism of vinyl chleride

< {eysochrome P-4350 and °~ alcohol dahydrogenase), exposure to

ecencentrations above approxizately 250 ppm vill not neceszarily
lead tc an increasing incidance of tumor development. Metabelisnm
of vinyl chloride leads to¢ formation of chlbrceéhylene oxide and
chlorcacetaldahyde, two Teactive iIntermedlates whieh underge
covalent binding to cellular macromolecules and are thought to be
responsible for the toxic effacts of vinyl chlorids. These and

other metabolites may be further metabelized and excreted iam che

. urine. Unmetabelized vinyl chloride s eliminated primaxily in

exhaled alx.

Vinyl chlorids.is mutagenic in.both prokaryotic and eukaryotic test

syssens, with significantly greater gemotoxicity seen aftex

setabolic activation. have evi

seenie shold Ve a8uy de .
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Severali anizal éarcinqsenici:y and human epidemiological srudies of
occupationally exposed workers have besn ana;yzed for risk
assessoent purposes. Although actual expesure levels aé- not
¥nown, exposure estimates have been used to evaluate the Waxveiler
st =2l. (1976) setudy ef vinyl chloride workers. Based on these
ascizates, DHS scaff has calculated chaz a lifetigt exposure to
0.485 ppb mighe resulr ia an inc:enanéal irdividual cancer risgk of
1 = 10'6(as=um£n; liver, brain and lung cancer are all relatad to
vinyl <chleoride exposure). This yilelds a risk estimate ¢f 2.1 x

lﬂ's/vpb. In the case that only l{ver cancey is sszumed to be

lirked to exposure, & lifetime exposure to 1.0 ppb may be expected .

te resulc fa & risk of1.0x 10'6. Due to inadequate exposura

data, follow-up time and octher =ethodolog£calzprob1ems, DRSS stafs
suggest that the hussn risk escizartes ba used only for eoxparativa
puTposes. Evaluation of aenimal expexizents by the linearizad
raleistage model ylelds a range of huzan risks spanning from 1.8 x

10‘3

/ppb te 3.9 x 10'6/ppb. with most astina:ingla risk of between
-4 '

10'% and 10°%/ppb. Evaluacion of anizal tumorigesicity data
indicates cthat vioyl chloride’s carcinogenle potency 13 dependenc
en  sex, tumer site and age of expusure, I;king thess factors into
acecouns, UVES s30ff telfeve that the human risk estimates are
consistmt with those obtalned for laboracoxy animals, Iﬁo steff

ef DAS recomsends that the animal data be used go evaluate the

zisks resulting froem vinyl chloride exposure. Copssgusntly. the

1-4 : yVyY 000028897
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| 210°%/p0b and 1.8 x 1073750k,

Vinyl chloride has not been detected In cthe amblent air of
Califeornia (limir of detection = 0.5 ppb) except av careg;n *hot
spots”. Alr Rasources Board (ARB) staff has monitered vinyl
chloride am{ssions from the BKK hazardeus waste site fn West Covina -
and the QII landfill {n Monterey Park. Estimates of pesk axpesure

soncentrations £or maxizally expased receptors range frem 2 to 10

¢pb at the BKK landfill and from 0.6 o 9 ppd at the 01 sice. Alz

Regources Board staff has estinated that baetween 17,000 and 131,000

{individuals may be exposed to 1 ppb at the BXR site, A lifatize

exposure of 131,000 zesidents to 1 ppdb would de associzced with an
upper bound estimaze of 0.5 o 236 excdss cancer cases. The -
calculations represent the upper range of piiusi&le excess cancer
risk: cthe actual risk, which cannet be calculated, may be
insignificant. Based on the {inding of vinyl chloride-induced

carcinogenicity and the resulcts of the risk assessment, DHS sepff -

ds + LY k! A olluea + o)
4 n - gase
- -] - e o =
; healsh.
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