ivision 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{{A,LJLLZZQJ
Meredith N. Scheck
Assistant Director

MNS/pmb

enclosure

cc: C. Bush

J. Krokosky
R. Gottesman
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o cu‘.c';o:uu George Deukmejian, Geverner
refurces BOARD

STREET

x 2818

ENTO, €A 985812

August 1, 1989

Dear Sie opr Madam:

Draft Repoed on Yinvl Chloride

As you requestod, enclosed for your review and comment
is the preliminary draft report on vinyl chleride.

Pudliec review of this report includes two comment

periods. The first comment period degins with the mafling of

is report and you have until September 8, 1989 to submit your
Q\tten comments to us. The staffs of the Air Resources Board

RB) and Departnent of Health Services (DHS) will raeview and
respond to all the comments received. Your comments and our
responses to them will be conmpiled {n Part € of the report and
where appropriate, the report will be revised. '

The revised repert will de mailed out to you and other
members af the publfec for a second and final reviey. It will
fnclude 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
end DHS staff will only accept comments on the Executive Summary
and any revisions made to the draft report. A 20 day comment
period will be given for your reviev; comments received. and our .
respenses will then be incorporated as an addeandum to Part C. ,
After reviewing all public comments, the final draft report alenyg
with Part C will then be subtmitted to the Scientific Review Panel
for its reviev. '

The Scientific Reviev Panel has requested that all
public comments be directed to the ARS during these two comment
perfods. Please note that, in accordance with this process, the
Panel will not receive or consider any comments submitted

directly to it, or received by the ARB after the closs of each
comment period.

CTL018230
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a2- August 1, 1989

In order for your comments to be considered on this

version of the report, they must be received by September 8, .1989
and submitted to:

Mr. Robert Barham, Chief

Toxic Afr Contaminant ldeatificastien Branch
Air Resources Board

Attn: VYinyl Chloride
P. 0. Boex 2815
Sacramento, CA §8812

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

Sincerely,

Peter 0. Yenturint, Chief
Stationary Socurce Divi;ion

&closurcs
: Scientifi; Review Panel

CTL018233
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DRAFT

PRELININARY DRAFT

TECHNICAL SUPPORT DOCUNMENT
PART A
PUBLIC EXPOSURE TO, SOURCES. AND ENISSIONS
OF YINYL CHLORIDE IK CALIFORNIA

REPORT TO THE AIR RESQURCES BCARD O YINYL CHRLORIDE

Richard Corey

L] \ r
Tom Parker
Chris Nquyen
Paul Allen
Steve Hui

Reviewed and Approved bdy:

Joan Oenton, Manager
Substance Evaluation Section

Robert Barham, Chief
Toxic Ajr Contaminant ldentification Branch

Peter D. Veaturini, Chief
Stat{onary Scurce Division

' CTL018232
July 13889
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DRAFT

I.

INTRODUCTION

Part A of this report {s an evaluation of viny! chloride's
35, emissien sources, ambient and indoor air concentrations, and
culation exposure in Califernia. ATso included are discyssions of the
ysical properties. and atmespherie persistence of vinyl chloride.
lTifornia Health and Safety Code Section 39635 states that sudstances
st y the U.S. Environmental Protection Agency (EPA) as hazardous
- utants (Section 112 of the Clean Afr Act) shall be f{centified as
tic air contaminants (TACS) by the Air Resources Board (ARS).
:refore, tecause the EPA has listed vinyl chloride &8s a hazardous air

1lutant, the ARS fs directed by statute to {dentify vinyl ehleride a3
fAc " *

The ARB is the state agency responsible for the {dentification
TACs in their non-pesticidal uses. .The California Health end Safety
8 Section 39655 defines a TAC ag "am air pollutant which may cause or
wribute to an inerease in mortality or an increase in serioys
iness, or vhich may pase 2 present or potential hazard to human
:J4h."  The findings of the Part A report are considered with the
11th effects findings (Part B report) of the Department of -Health
‘vices (DHS) to determine {f 3 compound should be {dentified as s
. by the ARS, .

. In 1978, the ARB adopted an ambient a{r quality standard for
'yl chloride of 10 ppd for & 24-hour average. The standard

resented the limit of detection for vinyl chloride at the time it was
‘pted.

Yiny!l chloride is an extremely volatila compound that is
marily used for the producticn of polyvinyl chloride (PYC). PVE s
ricated for use in several proﬁuci} of which many are used by the

CTL018233
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construction industry. In California, the identified sources of viay!l
chloride emissions are landfills, PYC production and fabrication
facilit{es, and sewage treatment plants.

]

Available information indicates that landfills are the largest
source categery of vinyl ¢hloride emissions in California. Vinyl
chloride has dbeen measured in the ambient zir near hezardous waste and
municipal waste landfills. Humerous studies have documented the
presencs of vinyl chloride in the landfill gas of these and other
lanaf{11s, and have shown that vinyl ¢hioride can be formed in landfills
where chlopinated organie compounds have been dispesed. Therefore,
because disposal of gsuch ¢hiorinated compounds {s prevalent, the staff
recommends that a1l landfills (hazardous and municipal) in the stale
be regarded as potantial viayl chloride emission sources. -

In this repsrt, 2mbient monitoring data and meteoroiegical data
are vsed vith an atmospheric dispersion model to estimate population
expesure to vinyl ehloride near two California landfills. The modeling
results show that peeple 1iving near these landfills are exposed to
elevated levels of vinyl chloride. The results siso imply that people
residing near other landfills ia the state may be exposed to elevated
leveis of viayl'chloride. 1In addit{on to estimating ambient air
ex?es?re, this report also evaluates indoor air expesuyre to viny)
chlerice.

W ey - o e

Based on limited monitoring data, indesr air exposure to vinyl
chlioride is prodably aot significant for the majerity of the populetica.
Hewever, fsr pecple residing near landfills, inhalation of indoor air
may represent the most significant scurce of vinyl chleride exposure,
This is because viryl chleride can migrate underground frem lendfills
and accumulate in nearbdy structures. The concentrations of vinyl
chloride measyred {n homes lccated near landfills hive been reported o
be several times greater than the correspending ambient concentrations.

LR

CTLO018234
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Prepated by: California Department of Health Services
' Principal Editor:

Norzaa Gravitz, Ph.D., MPH, Staff Texdicologist

Reviewed by:

George V. Alexeeff, Fh.D.
Michael J. lipsets, ¥.D.
Douglas N. Cox, Ph.D. (California Publie Healch Foundaczien)

Based in part on work submittted ty:

Carla C. Christensen and C. Tucker Helmes,
B{ological and Envitonzental Chemistry Department,
SRI International, 333 Ravenswood Avenus,
Menlo Fark, California 940258,

Under Contract 85-86676 (043A)

and by:

Dedorah Grady, M.D., M.P.H.
School of BMedicine,
University of Cal{formia, San Franciscs,
and :
Allan Szith, M.D., PH.D. Universicy o2 California, Berkeley
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% 1.0 Executive Summayy
}
Vinyl chloride £s a short-chain halogenated hydrocarbom used
f predozirantly in the manufactuse of peolyvinyl chloride and varicus
packaging and coustruction products. Vinyl chloride has a very lew
degree of acutea toxiclty, with twe-hour {nhalatien LDcqy Vvalues

ranging frem 27,419 ppm In mice to 236,215 ppm in rabbits and

cardiovascular and respiratory irregularicy, convulsions, cysnosis

|

|

r

?

{ guinea pigs, Exposure to Bigh concentrations can lead to narcosis,
l

|

5 and death. Several huzman deachs have baeen actributed o
; occupational . exposure to very high levels of wviayl chlorige.
| Autopsias of these patients vrevealed congestion of the liver,
’ . spleen and kidneys. Acute toxicity sycptess ara thought so oeeur

above 100 ppaz.

Chromie exposure of workers to viayl chloride has been shown to

lead to “"vinyl chloride disease”, characterized by occupational

scro-osteolysis, vasospasm of cthe hands similar ©o Raynaud’'s
syn&romo. darmacitis, cizculatory and central nervous systea -
alcterations, ch:oabo;ytopania. splenomegaly and changes in liver
function. Eight symptoms compmonly reported by workers exposed to
vinyl chloride (including dizziness, headaches and nausea) wvers

observed even at dose levels below 50 prx.

e e t—— e 1

Vinyl chloride has been shown to induce cancer in animals i utero,

Bbut has not been shwn t csuse any other reproductive or

1-1 : CTL018236
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developzantal effects in racs, mice and rabbizs. Epidemiologie
studies of familles of vinyl chloride workers or communities having
vinyl c¢hloride processing facilities suggeszed the possibilicy of
an {ncreased incidence of birth dafects and spon:aae;us abortions

among people at risk; however, subsequent reviews of these studfes

have concluded thac 3 na ta __eavide £
-
o o a 1  exposu 8 i chloride wi =
Lo S a0 rtie by ne ,

The nomcarcineogenic effeccs ogcur &t comcentrations near or above

‘10 pp=, vhich 4s greater than four orders of magnitude adove

possible general ezblent levels In California (0.5 ppd) .. The
noncarcinogenic effects also oceur at coneentrations greater than 3

orders of magnituds abeve the highest concentrscions measured near

landfills (10 ppdb). Consequently, Di s do_ ot e
nencareinogenlc 3 s ffecrs to : wy €rom geul
chironic exposures go vi hloride {n am iz
a on € ( 8 Uni{~s
£ onmes teetio ey A e Ca
L ces A4 cifs vi 4

¢ e < W th su v °

gazeinogenielty {n both humans snd experimental goipals. Chronie

ichalation and. oral exposurss of rats, 2ice and hasmsters to vinyl
chloride have been associated with an incressed incldence of
malignant amd benign rumors at several sites including tha liver,

lung, mamzary gland aod th nervous system. In huoans,

CTL018237
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epidemiclogical studies of occupationally exposed workers have

‘h‘
&,

1

linked vinmyl chlovride exposures to davelopment of a rare caocer,
l{ver angiosarcoma, and have suggested a relationship between

exposure and lung and brain cancers.

Although pharzacokinesic studias in humans exposed to vimyl
chloride are vrare, limited evidence {ndicates chfe. following
{nhalacion of low lavels of vinyl chiloride (3 to 24 ppa), up e 71%
(with a mean value of 4&2%) of the given dose may be absorbed.
Vinyl chloride absorption appears o depend on its metabolism,
which {s a dose-depandent, saturadble process. Due to saturation of
the enzywe systams rvesponsibla for the metabolism of vinyl chloride
(eytochrome F-450 and ° alcohol  dehydrogenase), exposure ¢€o
econcentrations above approxizately 250 ppm wiil Dot neceszarily
lead to an increasing izcicdance of tudor development. Metabolisa
of vinyl chloride leads to formation of chloroethylene oxide and
chlorocacetaldehydce, two Teactive Intearmedlates which undergo
covalent binding to cellular macromolecules and are thought to be
zesponsible for che toxic effeacts of vinyl chloride. These and

other metabolites may be further metabolized and excreted ia cthe

. urins. Unnetabolized vinyl chloride (s eliminated primaxily in

exhaled alz.

Vinyl chloride.is mutagenic {n both prokaryotic and euksryotic test

syssezs, with significantly greater genmotoxicity seen aftar

petad lle acti{vacion. DS szaff have Lound no evidence of 3
nopenie sh 14 leve decaus _ d

1.3 -
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Several anizmsl carcinogenicity and human epidemiological studies £

cecupationally exposed wé:ke:s have besn ana}yzed for risk 3
sssessment purposes. Although actual expesure levels azm mot
known, exposure estimates have been used to evaluate the Waxweiler
et al. (1978) study of wvinyl chloride workers. 3ased on these
eascizaces, DHS sctaff has calculated that a lifezime exposure to
0.485 ppd might result {a an inc:emengal individual cancer risk of

1 x 10'6(astun£n; l1{ver, brain aad lung cancer are all related

Y
vinyi chloride exposure). This ylelds a risk estimace ¢f 2.1 x
10'6/ppb. In the case that only liver cance? {s sssumed to ba
linked to exposure, & lifetize exposurs to 1.0 ppb may de erccceé-
to result {a & risk of 1.0 x 10'6. Due to inadequacte axposure
data, follew-up time and other =¢thodolog£ca1;prob1¢ms, DRS stafsf
suggest that the huzan risk esctizates ba used only for coxparative
puzposes. Evaldacion of anizal experizeats by the linearizad
aultistage model ylelds & zange of huzan risks spanning from 1.8 x
10'3/ppb to 3.9 x lo'skppb. vith most csticating.l risk of betwvean
10v6 and 10'3/pp5. Evaluation of animal :unorigaéictty data
indicates that vinyl chloride’s carcinogenie potency is depencenc
on sex, tusoyr site and age of exposure. r;king these factors int
account, DHS 3raff Ddelieve that the human risk estimates are

consistennt with <those qbtalnad for laboractory animals. The sceff

of DES recommends that the animal daca bas used to svaluate the

risks resulting from vinyl chlorid exposure. Copsequently. the

Al Bl A eaW e e
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Vinyl chleoride has not besn detected In the anbieat air of
California (limic of detection = 0.5 ppb) except atv certain *hot
spots”. Alr Resources 3Zocard (ARS) staff has azonitored vizyl
chloride emissions from the BKR hazazdous vaste site in West Covina
and the QI landfill Iin Montarey Park. Estimates of peak axpesure
eonc ntrasions for =ax§aally erposed receptors range from 2 to 10
Ppb 2t the BKX landfill and from 0.6 to 9 ppb at the 011 sice. Alr
Regsources Boaxd s:alehas estizated that betwean 17,000 and 131,000
fndividuals may be exposed to 1 ppb at the BKK size. A lifetize
exposure of 131,000 zesicdents to 1 ppb would bde associated with an
upper bdound estimate of 0,5 o0 23§ exe¢éss cancer cases. The
calculations represent the upper range of pléu:ible excess cancer
risk: the actual risk, which cannect bde <calculated, =2ay be
insignificant. Based on the £inding of vinyl chloride-induced

carcinogenicity and the results of the risk assessmenc, DHS suaff

{mds ¢+ W VEA % 4 &
contribuge : to _sn  Incresse in mortalicy or an {nexease {n serious
ess o -” =) ar von
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