b
- Tz

- RECEIVED 0CT 111977
”94 R e

5 Enwronmcntd! S i T L el
h} f....'Defense CREL T R i
Fund S 7' 1526 16th Street, NW,Washington, D.C. 20036 « 202/833-1484

October 4, 1977
Mr. Donald R. Goodwiﬁ
Director . . SR }
Emission Standards and - L DA R

Engineering Division )
Office of Air- Quallty Plannlng
- and Standards

. U.Ss. Env1ronmental Protectlon

Agency '
Research Trlangle Park, NC 27711 . -

Re: Supplemental Comments to Proposed Amendments to the Flnal
Emission Standard for Vlnyl Chloride

Dear Don:

Attached is an article from this month's issue of the Journal
of Occupational Medicine, entitled “"Mortality Among Employees of
.PVC Fabricators"” by Drs. Leonard Chiazze Jr., William E. Nichols,
and Otto Wong, which reports ‘on the resul of'a study of cancer
in employees of polyvinyl chloride fabrlcatzdn élants Also
attached is the study on which the article was based. Because
this study contains potentially significant new. information on
the health effects of vinyl chloride, EDF requests that it be
included as part of the Agency's publlc record on the proposed
amendments to the vinyl chloride standard. EDF scientists have
analyzed the study and we would. 11ke to bring the followlng points
to the Agency's attention.

Although the study did not uncover any deaths from angio-
~sarcoma. within the group of employees studied, it did uncover
"an important excess in mortality from cancer among -both white .
males and white females." This conclusion is based on an analysis
of proportlonate mortality ratios for both males and females for
various types of cancer. The proportionate mortallty ratio is
the ratio of observed deaths to expected deaths where the expected
number is ‘calculated on the basis of distribution of deaths for
the total United States. Thus, a proportionate mortality ratio
larger than one indicates excess cancer deaths over that expected
in the U.S. population at large.

- Pexhaps the most significant‘findiﬁg of the study is-an excess
rate of cancer. of the digestive system for both male and female
employees. In males, 209 cases of cancer of the digestive system
were dliagnosed as opposed to an expected number of 162.143. This
excess produced a _proportionate mortality ratio of 1.29 for males.
Specifically, stomach cancer, cancer of the lntestlne, of the
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rectum, and the liver were all in excess in males.  Although-the =% - --——
sample size was smaller, the same excess showed up in females . ~—-:i- 2wl
indeed was even more pronournced. For females, 53 deaths . for - .
cancer of the digestive system were diagnosed whereas -only 35. 342
were expected, produc1ng a proportlonate mortallty ratlo of 1. 50

——_— abme emmslx .-~

In males, potentlally 51gn1f1cant excess rates were “alge’ N
found for cancer of the lungs and respiratory system,” and -the:=: ™
‘urinary system. The excess in lung cancer death rates appears - T
to be particularly significant because a relatively large sample ™" - -

was involved. 193 deaths from 1ung cancer were dlagnosed whereas_ﬂ
only  165. 566 ‘were expected. .

In females, the authors of - the study reported that “there"
seems to be:a great excess in urlnary cancer and mortality from
breast cancex also appears: "to be in excess."- (study, p. 44).
Forty-four deaths were observed from breast cancer in female
employees whereas only 32.397 were expected, producing a pro-
portionate mortality ratio of 1.36. Although the sample was
relatlvely small, -the proportionate mortality ratio for cancer
of the urinary organs ln female employees was»? 42

"EDF believes that these flndlngs are potent;ally-significant
because vinyl chloride levels in fabrication plants .are generally
believed to be quite low, and in the range of concentrations to
which members of the general public would be exposed as the result

of emissions from polyvinyl chloride and vinyl chlorlde monomer
plants.

Although'the_authors did not indicate whether these findings
are statistically significant, they did conclude that:

The current study would seem to indicate that
excesses of mortality from cancer of the
digestive system are not sex-specific and-

are not limited to liver cancer. .The majority
of the’ PMRS for cancer among both white‘
men and white women are ‘in excess of unity.
Such results must be interpreted with caution
"but, since they appear to be consistent with
previously studied workers, they suggest the

need for continued 1nvestlgatlon. {(Article,
. p. 628). .

.In the article the authors discuss two earlier studies which
showed excess cancer rates in vinyl chloride workers. To quote
the authors once agaln (pp. 627~ 628)
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‘ Monson, et al., prov;ded a proportlonate mortallty
analysis of 161 deceased workers (all presumably
-white males) in two plants, one where vinyl chloride
monomer is produced and one where it is polymerized
into polyvinyl chloride.  Results.of-.that:study sug-"-
. gest a possxble excess.in total cancer mortality,

prlmarlly cancer of the liver. . However, there was - -
a suggestion that ‘cancers of the- lung and brain also
appeared with excess frequency. . {Citing Monson, R.R.,

Peters, J.M., and Johnson, M.N.: Proportional mortality
among vinyl chloride workers. Lancet 2:397-398, 1974).

The authors also point to the Tabershaw and Gaffey study of
workers engaged in the manufacture of vinyl chloride and its
polymers. Although they point out that that study concluded
that no specific cause of death was statistically 51gn1f1cantly
greater than expectations based upon standard mortality ratios,
the authors did conclude that “there may be an excess risk for
mortality from dlgestlve cancer, resplratpry cancer, cancer of
other and unspecified sites, and lymphomasg: At lower exposure
levels, they suggest some excess for cancers—sf the buccal
cavity and cancers of the cthey and unspecified sites." (Citing
Tabershaw, I.R. and Gaffey, W.R.: Mortality study. of workers in

the manufacture of vinyl chlorxide and its polymers. Journal
of Occupational Medicine 16 505-518, 1974).

The fact that Dr. Chiazzi found similar excesses in cancer
rates among employees who were exposed to presumably much lower
levels of vinyl chloride we believe is quite significant. It
suggests that angiosarcoma is not the only type of cancer caused
by wvinyl chloride and that there are numerous other forms of
cancer which are also of concern. Although the data is certainly
not conclusive, it strongly suggests that the Agency should con-

tinue its efforts to reduce vinyl- chloride emissions to the
lowest levels possible.

This conclusion is also supported by other evidence which
EDF has just obtained. The Center for Disease Control in Atlanta
has just completed its prellmlnary survey of deaths from angio-
sarcoma which occurred in the United States from 1964 to 1974.
The CDC has identified approximately 225 to 250 cases of hepatic
angiosarcoma. Ten additional cases have been identified from
1975 to the present time. Of the cases which have been confirmed
up to this point, approximately 10% of them, or 26 cases, have
been diagnosed as resulting from the administration of thorotrast
which had been used in hepatolienography until the early 1950s.
Another 10% of the cases have been definitely linked to occu-
pational exposure to vinyl chloride. This leaves 175 to 200 cases
which could have resulted from community exposure or some other
cause. EDF has asked the Center for Disease Control whether
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- there are other probable causes of anglosarCOma other than vinyl
~ .chloride and thorotrast. - The Center has indicated that arsenic
" could also be another source of angiosarcoma, although the.

evidence is not yet conclusive. Even if arsenic is included
as'a possible cause, there is still a large number of cases

"-which could have been caused by community exposure to .vinyl

- .chloride.. Unfortunately;-Center officials have been unable to
- reconstruct the-histories of the deceased individuals in enough
.detail in order to determine whether community exposure could

have played a significant role in the development of-the disease.

The possibility that low level exposures to v1nyl chloride
from vinyl chloride monomer and polyvinyl chloride plants could
produce angiosarcoma in the general populatlon is supported by
some recent findings on the latency of angiosarcoma as a result
of the administration of thorotrast. Originally, thorotrast was -
given in relatively high doses. Later, however, the dosage was
severely reduced as a result of growing concerns about the toxic
effects of the chemical. What is interxesting is that the Center
for Disease Control is still finding cases of angiosarcoma as a

-result of relatively low exposure to° thoro;rast but the latency

period is substantially greater than that for hlqher dose indi-

viduals. Dr. Henxy Falk, the Deputy Chief of'the Cancer Branch

of the Chronic Diseases Division, Bureau of Epidemiology at the
Center for Disease Control, has concluded that: :

One of the important epidemiological questions to answer
in coming years relating to vinyl chloride induced angio-
sarcoma is whether a similar type of dose-response
relationship exists. Is it possible or likely that
people who had lower doses of vinyl chloride (for example,
fabricating workers or people who lived near polymeri-
zation plants) will also develop angiosarcoma, but only
after a longer latent period than was seen with the PVC
polymerization workers? This guestion cannot be fully
answered until after more time has elapsed. (Letter to
Marcia Fine, EDF, dated Sept. 29, 1977).°

If Dr. Falk's hypothesis is correct, it would not be sur-
prising that Dr. Chiazze and his associates did not find any
cases of angiosarcoma among the fabrication workers studied.
the workers in the study may have died from other forms of cancer
before angiosarcoma itself appeared. Furthermore, there is a
serious question as to whether the size of the sample used in -
the study is adeguate to conclude that fabrication workers have
no increased risk of death from angiosarcoma. The authors point
out on p. 18 6f the study itself that "it would be necessary to
follow a cochort of 260,416 workers 12 years to have an expected

SCC
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1964 to 1973, and the authors concede that -the 18 companies

1977

" “‘one death (from anglosarcoma) The - stud§ only examine&"déathiJfT;"

certificates for 4,592. employees who died during the perlod

studied employed only approximately 65,000 to 70,000 wcrkers
at the end of 1973. Thus, there is .a serious. questlon ‘as to

ﬁ-,whether the. finding of no.angiosarcoma deaths is significant Sl
- at all. The study population may simply be too small. Further—:--f?-
_ . more, as indicated above, other.causes of death may have inter- =

vened before the angiosarcoma would have actually appeared.’.

In conclusion, EDF believes that .the foregoing_studieS"

_strongly suggest that vinyl chloride exposure should be. reduced

to the lowest level possible. We now have both animal evidence

~and human evidence which suggest that exposure to eveh very.low

levels of vinyl chloride can induce cancer. In the face of

“this evidence, there is no reason to . conclude that a threshold

exists below which adverse health effects do not occur.

Sincerely, ..

| e g, R

Robert  J. Rauch )

Staff -Attorney B
RIR/jkr . B ' S~
Enc. : ' :

- ec: David Hawkins

Robert McGaughy
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-~ . COMMENTS OF THE ENVIRONMENTAL DEFENSE FUND ’) ,.,(.«C pelt
e ON THE PROPOSED AMENDMENTS TO: - A e
THE FINAL EMISSION STANDARD FOR - YW-/ e
. VINYL CHLORIDE . N (,‘W‘-. L
(42 Federal Reqgister 28154, June 2, 1977) 5 V?! ¢
. - ' e
("I !‘:v
NCH

':,_On October 21, 1976 (41 -‘Fed. Reg. 46560),.pur5uant to
§112 of the Clean Air Act as amended the Administrator
promulgated Wational Emission Standards for the hazardous

air pellutant vinyl chloride. On November 19, 1976 the

. Environmental Defense Fund (EDF) filed a petition in the

U.S. Court of Appeals for the D.C. Circuit for review of
these standards. As part of a settlemeﬂt which led EDF and
EPA to move to dismiss the review petlﬁwonhzdmﬁerch 24, 1977,
the amendments under consideration were proposed.

The proposed amendmenes represent a true compromise
between what EDF could have pressed for in court and the‘
exlstlng standard. Section 112 of the Clean Air Act requires
that emission standards for hazardous air pollutants, such as
vinyl chlorlde, be set "at a level which 1n the )udgment of the
Administrator provides an ampie margin of safety to protect
the public health ffom'such'hazafd@us'air‘pellutanfs.“"It .
clecarly requires a heelth-linked; not a techne}ogy—besed
standard. Yet ihcohsistent with the stetutesy reduirement,
the’ orlglnal standards were baced on what EPA belleved lndustly

could accompllsh with best avallable technology-' In the

¢tandard Suoport and Env;ronmental Impact Statement EPA

~ M
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recognized that vinyl chloride is an““apphrent non-threshold” -

pollutant" which creates a risk té pUblic‘healtﬁ at,éiﬁilé#eis;ii.!
Had.the case gone ﬁb-trial; EDF.would'have-takéh £bé'§6§i£ioﬁ‘-'*
that §112 required a zero emission standard, the only standard
adequéée t6 provide the.féquircd margin of safetyrfqr'ﬁgndn— -
“tﬁfésﬁala poiidtaﬁﬁ;h,instead,‘EDF settled-fﬁ:fgﬁéémpréhisa¢-t
which esiabiishes a goal of zero emissions and . reguires

industr? to mové ohe.stepAcloser_to that goal.

The new standara.would not require the installat;on of
lcompletely riew technology. Industry.is not being asked to
scraé existing technology. The revised limits can be achieved .
throﬁgh the improved operation pf exis?ingwggﬁﬁgs}ggy permitting
full amortization of the<industry's investméné ;n dontrol tech-
nology. This should be viewed ;n contrast with the proposal
of the New Jerséy Commission on Ehe Inciaence of Caﬁcer that
any industry emiﬁting one. of some seventeen substances reduce
emissions to zexo or stop producing. Not only will there Se
.no sﬁut~downs required;by these amendments, but the industry
will be abie-to configue its growth under this compromisé.

The Soéiety of the Plastics Industry, Inc. (S?L) has
attempfed to portray this settlement as some»sqrt of private
agreement between EPA and EDF to promulgate a.revised emission
étan&ard, largel& because they weré éxcluded from the settle-

ment negotiations. There is no legal requirement that an Sy

intervenor in a case be permitted tG participate in settlement’

_— sce .
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 negotiations. Industry searched.for such a legal precedent
'”f;bg#:ﬁas"uhAble.toffind'one.~ Industry has howAhﬁg;amP}Q,oPPQr—

Jtﬁhity to comment on the proposed amendments ‘at a_meeting from

which EDF was excluded, a public hearing, and through written

. comments. It should be noted that EDF.was also exc¢ludeéd from

Fthé'induﬁfry¥E§AfséSsiCﬁéfthéhiled to promulgation of the

original standard. It should also.be noted that despite

'industry‘s exclusion from settlement negotiations,'EDF's

attorney keptlinduétry wgll_informed.of the outline of the
pr&posed settlement at ail.stages.: Finally, if SPI'and its
members are unsuccessful in persuading EPA to revise tﬁe pro-
posed standarxrds beforxe promulgatidn, the§fg§5;31yays pétition
the Court of Appeals for review of the étanda;ds. - ‘

At SPI's request, a bpblic.heag@gg was held by EPA on i
July 19, 19f7 to recéive.public views and suggestioﬁs on the
proposed amendments. . EDF would like.to address’ the major
points in opposition. to the propoSél raised by SPI at that
hearing. The primary areas of interest seemed to be: (1) the
absence of new data since. the existing standard was progul—
gated to justify a revisién_of that standard,_(z)'thg offset
policy, (3) the cost of compliénce,:aﬁd (4) the degreg of
imp;ovement resulting fromAthe amendments.‘fIn éddition some
inapposité comments were made concerning the eqergy;cpnsequenceg
of certain eﬁission'reductions.;aEDF'béliévesAtbesevéﬁendméhts
are sound,_;epresentihg,progress toward EPA;s'géal'of zéro

emissions, and urges their promulgation.

sce
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vffilf‘nhsence of New Data

" The hoSt'prevdlent'comment by industry has been, “How
could EPA'dhandéuthewvinY1»chlofide standards when no new

information has been developed?" There are several responses

" to this. First, EDF belicves the original standards did rot
”f;édmplyfwiﬁhiihéuiéw; §112 of the Clean Air Act, and so no
"néﬁ information is required to amend the standard to bring

‘it in closer compliance with the law. - Second, some signi-

ficant test data was either not available at promulgation or,
as with Dr. Cesare Maltoni's latest experiments, only became

available shortly before promulgation, not allowing time for
- . gl L owt L
full consideration.- TR

L
LR T

EDF wculd like to retrace and update the state of medical

knowledge concerning vinyl chloride.whiéh, under the Clean
Aig Act, is to serve as éhe basis for EPA}S féguldt;ry actions.
Itrshould be noted that nordata, develoéedveitherAbgfore or
afterlbromulgation df the existing standérd, iqdicates that E
any ievel of éxposure to vinyl chloride but zero ppm is safe. |

" In 1970 Professor Viola presenﬁed the régulté of a pilot
experiment which showed that rats ex@osed té extremely high
concentxatans of v1nyl chloride (30,000 ppm) developed tumors
and carcinomas.l/ Four years later the B F. Coodrxch Company
prov1ded the first report, based on employee deaths from

angiosarcoma (llver cancer), whlch confirmed that v1nyl

chloride was a human carc1nogen. Signlflcantly, not "all of

z
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epidcmic.

died from angiosarcoma were exposed to high concentrations of .
vinyl chloride. Of the fiftecn occupation caces confirmed as

angiosarcoma of thc liver by pathologists at the Mational

~Cancer :Institute, one worker was an accountant cmployed at a

- vinQL cloth plant and ahotﬁef_dperatcd a,méchinc which applicd

polyvinyl. chloride to -electrical wircs as insulation. — These

two'wo:kersrwere erxposed to levels between 1 and 12 ppm, signi--

‘ficantly lower than levels to which other polyvin&l chloride

workers were exposed. .

Therc have also been two confirmed cases of angiosarcoma

- in individuals who had resided in the vicinity of industrial

. .
LR S

. vinyl chloride emission sources, and viere probably -exposed to
- levels lower than those to which workers wvere exposed. Thay
signify the risk associated with living near a vinyl chloride

+ plant, but for two reaéons they may underrepresent the total

number of community cases. Firsﬁ,,they both lived in Connecti-
cut, a state wﬁich probably has the bgst cancer detection
program in the country. Hence, it is very possible many more
cases exist which have been either undiagnosed or misdiagnosed.
Second, one must consider the latency periocd of 10-20 years

for angiosarcémag/ in light of the fact that not only .is the

plastics industry only seventy ycars old, but a grecat deal of

its growth has come recently -- at ten percent a year from

—_—

1969 to 1974. We may only be sceing the beginning of a cancer '’

/.
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There is also evidence which indicates angiosavcoma is

E notithg Qr‘u_ly",}led'].t_:h risk associated with vinyl chloride.

- Anglosarcoma_scrved as a "marker disease," its rarity allow-

\ ing a causal connection with vinyl chloride to be casily drawn.
\ . . .

BN Studies also point to vinyl chloride as the causal .agent  in
H;JFQ;{ : thgiquélopmept,Qfxganqer,of_thc 1qngt_thc_1§mpﬁatc$f and the

fcentral’nervous systen as well as the liver. In addition,
« [ H -

B §

( ' ‘Dr. Peter Infante, currently with NIOSH,-has cbserved an excess
. - - ;

rate of serious birth defects (teratogenesis) in residents in

5/

Ohio counties with plants emitting vinyl chloride. Also,

mutagenicity was indicated in studies by Dr. F. deScrres of

- NIEHS, on the effect of vinyl chloride om¢Salmonalla -= liver

.

3 .
T A et

: microsome systems. A higher-—~than-normal rate of stillbirths

[ and miscarriages among the wives of vinyl chloride workers and
|
!

a high incidence of abnormal chromosomes among the workers

6/

thgmselves have been observed.

o Some important test data was made public just as EPA was |

- i
promulgating,the original standard and may not have been fully

considered. Other data not available at the time the regulations
were promulgated has come to light and serves as an additional

basis for EPA to amend the existing standard to reflect the

health risk posed by lower levels of vinyl chloride. Each group

,,l;».'(. 4

‘of testszihdicatés'vinyl chloride induces cancer at extremely

low concentrations. Professor Viola first noted thesc effects
1/

at 30,000 ppn.” By June of 1974, Dr. Cesare Maltoni, in the

e e sCC
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 ;exper1mnnta whlch orlglnally cstabllqhed the l1link bctween e

; vxnyl chlorlde and cancer, rcportad that angiosarcoma had been’

»”ploduccd in rodcnts by 1nha1atlon of as llttlc -as 50 ppm in

j

1

Dx Maltonl s data. Completely new data has since become

e
air. JusL as the original vinyl chlorids regulatlons were

,promﬁlﬁdtéd,5ﬁr;.Maltonifreported'the induction of mammary /
. . L. . . - : 8/

Hcd:cinomasﬁin:rodents atrlevels offl'ppmf_.”All“of“this dat;f'

~was at least available»to EPA'prior to promulgation, ' though

there vas probably ‘not enough time for EPA to fully consider /

available. from tests performed by Professor F. Kaloyanova at

the Institute of Hygiene and Nutrition in Sofia, Bulgaria.

Professor Kaloyanova found. that vinyl chld, 1ac erposure at 1 ppm
9 ._-A_ "

induced carcinomas in both rats and mice. ~

Rather than pointing toward the existence of a threshold
fori harmful'cffécts,.each test with vihyl chloride indicates
th#t almost any level of exposure contributes to the development
of'canéer. AThe addition of the new séientific evidence further

justlfles the amendment of the existing standard. It might

even be said Era has a duty under the law to amend the exlstlng

standard to reduce the level of vinyl chlorlde to which the

‘public is exposed based on ev;dence which c0nt1nues to indi-

cate vinyl chloride -is a non—threshold carcinogen.

IX. .Offset policy"

Under the prdposed amendments, before an éxisting plant

could expand or a new plant locate near an existing site,

-

e
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7fédu&EiCné'wouid have to be achieved so . there would be no

5;net lncraa ;e in toual v1nyl Chlorlde emissions.. This offset

pollcys16~necessary-becausc,,as EPA recognized in the back-
10/ '
ground documents,  an emission standard by its very nature

- cannot prevent the  total amount of vinyl chloride released

- .from a-particular facility from increasing over time should

thérc be expansion or a new plant built. About 4.6 million
11/

-'people live within five miles of existing plants  and would

not. be adequately protected if no thought were given to overall

levels of exposurxe. A_élustering of large plants on the sane
site.could triple or even quadruple the ambient'air concentra-
tion produced by just one plant. Anoth;;ébéggctlve is to
provide an incentive for industry to develop new technology,
which will be rewarded by permitting expansion and new
cbqstruction. -

- The offset policy also repres sents a compromise. An
alternatlve approach could have been a no growth pollcy within
a given radius. EDF, howcver, felt this was an unreasonable
position‘and did not pursue it, though we believe it could have
beeﬁ legélly‘subpérted.

.I£ should be emphasized. that this "trade-off" approach is

not-new. EPA has already developed a similar policy for

rcgulatlng new constructlon in areas Whlch have not yet

12/ B
attained the primary air guality standards. In hoth‘cases. |
the objective is the same: no incr@ase in ambient levels of -{




" standaxd, the total emission figure would ki

a pollutant which pfesents a health‘tﬁrgat:at existing levels.
SPI suggests that applyinq this poligf,to a single ‘chemical
woﬁld be subéﬁantially different without sayiﬁg in what ways.
EDF feels the major diffcrence, that this policy involves a

single, ‘confirmed human carcinogen, offcrs more support than

-even-non-complying air quality regions for pollutants which

are not necessarily carcinagenic.
As a first step in implementing this trade-~off approach,

a facility which planned to expand would have to calculate

the total emissions from the éxisting.operation. If the

existing plant were not already in compliance with the present
o~ Lo n R i
ve.to be adjusted

to reflect permissable emissions from the_existiné%facility
once'it is in compliance. If, however, the emissions from the
plant are below £he emission limit applicable to iti the pro-
posed'rules would give the source grédit if it maintains its
emission levels at the timé:é new plant is a&ded'orlexpansion
undertaken. Tt is through early-coméliance and cpntinued
reductions that additional capacity can be a&ded'in a given
geographic a£ea. of cours;, degradation from leﬁe;sffpr
which creéit.was given will erase the éredit and prevent
expansion or new construﬁtion. | ‘

: A'majbr'source_of emissions from gontrolled.vinylochloride
and ?olyvinyl‘chlofide plants are fugifive.emissioﬂs. The

original standards regquire either specific emission: limits or

— ' S8 : sce
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the use of certain technology to control these sources.

Reductions in.fugitive emissions will offer a means of
~earning credit under the offset policy in the same way

rcductions in other arcas would.

TvO méthqu Qf>éalculatingxc£édit would be available
to each plant...If'é baseline;lévél fo; fugitive emiséions
could be measured o% estimated, assumihg compliance with
existipg standards, any demonstrated reduction could be used

as credit under the offset policy. Deference should be given

to industry's estimates of fugitive emissions because of the

great incentive to be accurate. A low estimate would hinder

: . . - . ."‘{' 2 -
future expansion and a high estimate of emissions would be

AP W

‘harmful publicly. Alternatively, the operator of a plant

should be able to isolate a particular source or sources of
fugitive emissions, demogstraﬁe that they comply wiéﬁ existing
standaxrds, measufe 6r estiméte emissions_from them, and pro-
ceed to réduce.thosevemissions. 'Aﬁy such reduction would be -
tran;forﬁed into.creéit.

Fugitive emissions havg'become the'primary source. of
emissions ffgm vin&; chloride plants. Yet EPA has_beeq unqblé
to tackle the tecﬁnical problem of how these can be further
reduced. - One of the principle beﬁeﬁits of ‘the offset policy
will be to fOrée inAustry to address the problem of how to
control fugitive émiééions; Aﬁy<technicél innévatidn will be

rewarded by permitting further expansion. It is likely, in

et i — : . -
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fact, .that fugitive cmizscions reductions will he the major

~- ... - source of such credit. Oncc ncv technology has boen developed

WRUUEEYOUNE

and tested, it-could be mandatcd for the whole industry, thus

’ -

movihg one step Closcr o the purpose of §112 of the Clean air
Act —- profection'of the public health.

0f course, a developer always has the option of con-
i o 'stfuétihg'a ngreéﬁ ficlé“ glant, that iz, a plaﬁ% at aﬁ

antirely new site. This would prevent further concentration

th

of wvinyl chloride exissions in an arca where such emissions

ot
“

arc recognized au currently posing a potential hecalth risk.

Naturally, the new "green fisld® plant would be subject to

- the standarde for brand new facilities, ’
ot

Unfortunately, SPI has taken a fairlyPnaegative attitude

© e ARG I 414 O U B 4 2%

akbout improwving the jevel cf vinyl chloride emitied from
plantas. Rather than attempting to move toward the lowest
possible lovels, it has opposed any changes. Tho offset

policy will provide industry the incentive it is obviously

lacking to irprove control technology. That is why the offsct

v mim s Masm At —w AmAL ALY

policy is central to these proposed amendments. It will also
é provide the incentive for industry to offer econgmic Support
! to firms, such as the NMouston Research Company, which axe
capable of developing new control technology, like the ozone-
'V procesz, Without econemic and technological support from
industyy, firme such ac Houstbn Research cannot afford to

develop new technology -

SCC
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HI;i,f Cost of Compijance_

: c‘}I’I attempts to make cost a cenﬁral issue, even Lhough
“the Staf'ute EPA operatcs under requlres rcgu‘lat:l.onq basea
~on protection of health and not cost and technology concerns.
{TQ ééydtﬂaﬁ Céﬁgresstdid not~intend §112 to force planﬁs to
,,cldsé;géé‘SPI.céﬁtends; &bés h6£ ﬁeéégéarily iﬁply'ndléConomic

"burdens should be placed on industry. ‘In fact, indus*ry has

offered no cost estlmates, p0551b1y because the proposed
amendments were deSLgned to make use of existing technologqy
and equipment for the most-bart, making additional costs

minimal. In their July 19, 1977 statement, SPI estimated

L P S
that vinyl chloride emissions will be teduced by 0.1 1B/hr
for typical suspension plants and 0.02 1lb/hr for typical
dispersion resin plants, c1t1ng Table 4.3 of the Standard

Support Document. SPI ‘goes on in a footnote to mention that '

)]

The footnote indicates the Table actually llsts emissions as

the Table referred to does not actually use those flgures.

e

zero (in which case no new controls would be required and so

the cost would be zero as wéll). We do not see either figure

supported by the Table. 1In fact, the Table suggests a minimum
of 4.4 1lb/hr and a maximum of'7 lb/hx subject to further

reductions, These flgures would suggest that 1nstead of

costing $12 20 per ‘pound of v1nyl chloride . removed per $10 000

expended, it would only be $.61 maximum.. These are both nlce,'

but meaningless figures. The only»xelevant.figure is the



‘increase in the cost- per pound of polyvinyl chloxide. Aan

addltlonal cypcnd:ture of $10 000 in a typlcal size poly-

‘1:v1nyl chlorlde plant only replcsents seven one~ thouqandths

of a cent ‘increasc in the cost per pound of producing vinyl
13/

.chlorlde. - In the'past, the. plastlcs Jndustry has demon-

sstrated its .ability, inicomplylng wlth_eglsslon.rggulations,

to pass on costs without any significant economic harm to
the industry. There is cvery reason to believe this will be
the case with these regulations. )

without any support, Mr. Holbrook of SPI states that

the cost of building a new plant, required by the offset

. policy if existing emissicns cannot be reduced, will be

* ' ‘.
$10 millicn greater than expanding output at &n CXlﬁthg plant.

This figure might contain unnecessarily negative assumptions,
such as 1océting plants in isolated areas as opposed to
exiSﬁiné‘industrial parks where non-plastic industries are
1oéated. This difference could result in- exaggerated shipping
costs and omission of additional economies. 1In the absence of
further documentation and comparison of costs, these figures
are without value. For instance, an investment of considerably
1es§ thaq $10 million in control techndlogy may be able to
reduce existing emissions enough to adq the additional capacity

needed under the offset policy.

gCt
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iv. Energy Consumptlon.b

FDF has taken ‘an active role in tho problems of enerqgy
supply, supportlng.con°erva£10n ‘and 1ncreaued eff;cxency as
methods of assurlng a contlnuous supply of energy in the future
"We are somewhat confused by SPI's use of the FEA- industrial
enexqy effLCLency targetsl4/‘as an egcusc for‘not adopting
control technology for the oxychlorination précéés; FEA
officials we have spoken to indicate it was never FEA's intent'v
to resﬁrict EEA'S ability té impose health protective emission
'reqﬁirementé on industry. The reporting form used to determine
indusfry'é progress toward the targeﬁs even separates changes
in energy consumption due to government requ;rements so firms

will not bear any onus for excess enexgy congumpciqn required
for.compliance.léf Even more important is the fact that FEA
guidelines Apply to an éntire industry. SPI attempts to'apply
‘theSé to a-single'process:within onlf a segment ‘'of that industry.

.. This misses the point of the tafgets, which is to give industry

A\

the choice of how to achieve increased efficiencies. A minor

‘AHV‘iqcrease in energy use from one process simply does not justify

f¥_y élscardlng the standard. SPI's comments also present unsup-
1'/| . ’

ﬂ)_ﬁl iported figures indicating the energy requlred for control of
P y

f; UZJv the oxychlorination process 1s greater than EPA orlglnally
Mrw5 /" estimdted. Yet, in the preamble to the proposed amendments,

S EPA states that the adoption of a recycling and oxygen feed
0 7 .

system,climinates the supplemental feed problem. This is because

SCC
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_the gffluéﬁt é&s'sﬁréaﬁ would be more concentrated vsing the -
’techningy to be installed in new plants, requiring less

_energy to reduce emissions.

V. Degree of Emission Reductions

- Ebﬁ believeélthé déﬁfcc,of emission rcdpctions resulting
-ffoh tﬁénbfdﬁbgédsémdndméhgg ié.sigﬁificgﬁt énough to justify
their p%omﬁlgétiAn. But tﬁé actual extent of reduced emissions
which résult frbﬁ the proposeqkémendments is less important
-than the fact that they represent progress toward ﬁPA's‘goal

of zero emissions -- the only level adequately protective of P

human health. ) . < e

& Lo A4
S L,

SPI maintains inconsistent positionsﬁfnéité‘prepared
statement for the July 19 hearing on the guantity 5% emissions
reduced. On one hand, it is feCOgnized(that even with the
existing standgrd, EDC'pqrification and VCM formaéion plants

{ will have emissions of 2.5 1lb/hr exéluding,any'emissions from
s ’ the oxychlorination process or fugitive emissions. By lowering
ﬂv; allowable emiss;ons from 10 to S5 ppm, a 1.25 lb/hr‘redﬁction

o would result. Yet SPI then goes on to say'any reduction under

the proposed amendments would come solely'frdm improved con-
trols‘én'the oxychlorination process. ‘This ignores the 1.25 1lb/hr
reduction attributable to other parts. of ‘the process. SPI also

I suggesté that there only be a 10 ppm limit on the oxychlorination

pracess. The 0.9 lb/ﬁr reduction from 10 to 5 ppﬁ limit, which .

this would preclude, is not insignificant. Also considering

e ‘ ’ ' ' scC
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the Substantlal reductlon reqUJrLd to reéch 10 ppm,7it does -
not seem unduly dlfflcult espeCLally aL the deslgn Qtage;fﬂgT

to adapt the technology to a lower limit.

Industry has exprcssed a grcat deal of concern ovef the

foffset pollcy as a means of reduc1ng communlty exposurc tu

~v.Lnyl chlorlde._ In lts July 19 commnents, SPY choqe toAfocuu

.attent;on on the meact Qf the policy on annual ambient levels

from vinyl ‘'chloride plants at distances of five miles .-

(Despite repeated requests, EDF has not received a copy of

‘the diépersion study conducted by Dames and Moore. That study

conspicuously does not consider the effect gg.gxsinglc plaﬁt
expansion which probably causes a greater iné?éa§é"§n dnbicnt
1évels than certain combinations of plants.) Scieﬁtific
analysis of the proceéspf éahcer indicates that even carcinogens
at low doses, with levels in parts per biilion, Bgz'bose a
health risklg/ and thus constitute a 1egitimate'concgrn of

EPA.' It should.be;recognized that by examining annual levels,
instead of shorter time beriods, and distancés of.five miles,
instead of closer to the plant,' “best:cése,“ from industry‘s
point of View} is desariged. Figures in the SLandard Support

Statement demonstrate for those same flve mlle levels, sub—

stantially higher 1evels will be found at shorter distances with

.a tremendous dlfference between short—term and annual amblent

———— e — .o

levels even for plants comply;ng with the exlstlnq standard.

These figures demonstrate the value of reducing existing emissions,

sCC
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;:_as‘doné by“thé‘ﬁréposed amendménts, and Ehe'neéd for an offsct

G; pollcy Lo prevcnt the lncrease, espcclally of short tcrm levels,

caused by expanQ1on of an exlstlng plant or coneructlon of

a new plant.. EPA's amblent-level estimates, based on disper-

51on modcllng for a large polyvlnyl chlorlde cuspbﬁsion/
. 17/ .
dlsper51on plant are.;-

Timg. ' . Concentration
_< 'S—minuté average maxima ) 12 ppm
- 24-hour average maxima - 0.68 ppm
annual averagec maxima 90 ppb

Other modeling done by EPA at greater distances to determine

the maximum ambient levels produced b& a cluster of fourlethylene

g L

dichloride - wvinyl chloride and polyvinyl eﬁie;lde plants

complying with the existing standard produced the followiny

1s/
figures:
fime . ; o Concentration
5-minute average maxima 3.1 ppm
-24-hour average maxima o 0.59 ppm
annual average maxima 99 ppb

These figures strikingly demonstrate that for the annual
ambient ‘levels in the parts per billion range cited by SPI,
short-term levels in the parts per million fange could occur.

In fact, for plants complying with the ex13t1nq standard it

is possmble that ambient air concentratxons will exceed the
maXLmum allowable occupatlonal exposure establlshed by the
Occupatlonal Safety and nealth Admlnlstratlon (OSHA) of as ppm

- 19/
ceiling averaged over a fifteen mlnuLc period. .
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There is=reason‘to beliéve‘carcinogcﬁ 'pose a Lhreat o

human health at sllghtly hlghcr eyposure levels ovcr a re]auf‘;

tlvely brief PCLlOd of lee. Th1 is slgnlflcant bccause

centxol of point sources, whosc em1551onh arc to bc‘reduced'

by one- half Lnder Lhe proposcd amendmean Has;;accdfding to
20/ ezl :

"EPA, - a dlsproportlonately 1arge lmpact on Leduc1ng short-.

term amblont lavels. The table above dcnongtratc the llkull—

hood of hlgh short-term amblent levcls even whan annual

amblent 1evels are much lower. Hence, 1f short-term exposure
to a carcinogen poses a risk, the significance in terms of

proteétinq health of any reductions under the proposed amend-
gt el

. . s AR
-ments is greater than some numbers might indicace.

That a greater threat may exist from short-term exposure
to somewhat higher ambient levels of vinyl chloride is coﬁ-
sistent with current théories of chemical carcinogenesis. -
One theory proposes that cancer is induced in a single cell,"_/
This so~called “one-hit" model implies that the total dosage
and not the length of exposufe determinés ththgr cancer will

be induced. Thus a siﬁgle expoSure to vinyl chloride could

conceivably cause cancer in the population surrounding vinyl

chloride plants. Another thcory, known as the multi-hit ov

mulﬁiétage-model, suggests that a‘single cell must undergo a
o : 22/ '

serious of changes before it can generate a tumor.  This

theory also suggests that exposure to slightly higher concen-

trations, even of short duration, may pose a threat. The work

SCC
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: - 23/
of Crump, et al. o tles thlS all together by. ShOULng that--

mosL modelq of carc1nogenesxs will . have a llnaar dose reaponfe
.Arc]atlon at low doses ‘assumlng Lhere are alreadv carcinogens

present whlch act in conjunctlon w1th the specxflc carcinugen

undcr study. By cowbxnlng these theories, an Lntcrestlng

vconclusxon 1s-réachéd:f7éhort-term exposure to a chemical

carcinogen at slightlY'highéf levels than are normally present

presénts a potentially significant.risk of cancer. As the

Standatd‘Support Document pointé out, this is just the type

of exposure which will be most affected by the proposcd

amendnents.

av® LT
Scientific evxdencc for other carcxnogens demonstrates

that the risk of actually developing cancer following only a
brief exposure is very real. In the case of asbestos, warhers
who were exposed for only one month showed.substantially
1ncreased rates of lung cancer.zd/ Persons living outs;de
asbestos plants, with low level exposﬁres for only seven-years
or less, developed mesothelioma, an extremély rare éancer
assoc1ated with asbestos exposure.ZS/. The risks of éhbrt—
term and low dose exposure.to a carc;nogen are not just
theoretical, and constitute a §ubstantlal basis for rqgulation,
especially since.§112 requires protection be given‘with<an
ample margin‘of~s&£ety ffém jﬁst.ﬁhese_t?pesiof threats to

health.'

- —-v—f—vf- . --;_,,_'_._._ — 8[:(:
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Exposure to even small doses of vinyl chloride'must be

viewed in.context' First, lndlv1dual responses to carc1nogens .

. vary and Lher; may ‘be pcople who wx]l be . sugceptablc to .>>.-' B

.carcinogens at low levels. Hence, even a slight reduction 4in

vinyl chloride levels could rcduéc,thc iﬁéidén¢é of cancer.

‘Also, EPA cannot ‘ignore thefféét'thét peopiéféféisubjécted‘toh

many other chemical exposures, such as to polychlorlwatcd
biphenyls (PCBs). Half of the U.S. populatlon is bL]leVud

to hdve accumulated 1-3 ppm of PCBs in thelr fatty Lxssuee.

These compounds are similar to DDT and other chlorinated

pesticides. Their metabolism activates specific liver enzyme

- systens, enabllng the liver to more readlly metabollze such

PR e

chemicals as vinyl chloride. The presence of PCBs and certain
pesticide residues in our bodies may render us more susceplible
to cancer frgm a given.dose'bf vinyl chloride than otherwise
wouid be predicted. There may be other additive effects of
carcinogens which again would make low dose cxposure, or
hlgher dose exposures over a short- term, more dangerous than

26/
they would initially seem.

VII. Avallablllty of Interim Emission Limits

EDF recognlzes that some plants may experience partlcular
diff;culties in meeting the standards under the proposed amend-
ments. EPA has also recognlzed ths and has 1nc1udcd a rellef
valve. A particular plant which, des plte a full effort, is

unable to comply may request an interim emission llmlt lowar

i ' S ' sce -
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thén that reéuiréénby;thé érééosed-émcndmcnté. ?ladtﬁ aré
glven one: and onc~hdl: yearq to determlne how Lhcy Ulll c0mp]y.
Thls is a rua°onable amounL of time to develop projections

as to whether compllance'wlll be possible, before installatién
of equlpment chln 7? FDF bcllevea.spc01f1c crlterld would not
‘be approprxate for grantlng-ﬂnterlm lnmlts bccau ¢ the RAdminis-

trator will be con 1derlng problcms appllcablc to a speciiic

plant. We assume plant operators will have no dlfflcu]ty

obtalnlng such 1nte11m limits if, even with LhCLL best cfforts,
~compliance will be impossible.
issuing an interim limit will'have.én important impact
. on- the surrounding community. It is thefggégsgkgtremeli
important that at least a public-meeting be held ta enable
lnterested citizens and groups to present their 9051L10n angd
challenge, where approprlate, industrxy's basis for an lntexlm
“limit. Of course, confidential and proprietary information
t;} neéd not be revealed. bPA.has'an ample récord.ofrprotecting
such information. There is no reasonAnot to have the nbnf
confidential information subject to publlc discussion. Coutrary
to SPI's belief, there are many responsible c1t12ens, environ-
mental and civie groups, whlch could contribute to suqh_a
process and possibly‘even aid iﬁdustry by suggestiné alternative
processes -and prqégdurgs, just as EDF has done with réspebt to .

-suggesting the ozone-uv process as an alternative control

technology.

e e SCC
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‘industry has taken in trying to reduce the levels of viayl =~ ~- . .

. proposed aﬁendmunts‘points:out the'reai_puxbose'of thgiv.J

EDF has been extremely disappointed with the stance

chloride, a human carxcinogen, released into the environment.

The flexibility of the interim emission standard.in.these

‘amendments —-- to have industry, with tremenddus.téchnOIOgicé;

expertise at iﬁs,disposal, try harder. Only with theirx

expertise and cooperation can EPA's goal of zero emissions
goa.l

ever be achieved.

VIIX.. Conclusions

EDF suppoxrts the proposed amendments E%§ﬁﬁ§;q§tion§l
Emission Standard for vinyl chloride. As we'ha;e pointed out,
the initially mandated reductions simply do not go far enough
tqward,complianée with 'the law.. These proposed amendments
represent an impdrtant first step towards acﬁieving EPA's
goal of zero emissioﬁs and may havé a significant effect in
protecting public health by reducing short—térm.éiposure to
higher.dosgs.which the curxrent standard allows. The proposed
amendments will also result.in a substantial reéuction in:
emissions from new sbufces which_must-compiy'wi;h the reduced
emissidn levels before operation is‘permittea. .Finally, and
perhéps most importaﬂt; the offset policy should enéodrgge
the development of'te¢hnolpgy wﬂich will ultimatelQ-permit a
substantial reduction in fugitive emiésio@s from existiﬁg

sources, as well as preventing residents of arcas surrounding

SCcC
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'-vinyl thoride plants-from.beiﬁg ekposed to:iéﬁels‘of'Giﬁfi

M ¢h16§ide-two_or three times those of jﬁst é'sing1e controlled

plant in their area. T L
As we stressed at the July 19 hearing, these propOSéd

amcndments lcpxesent a complomlse.ﬁ_Induery wxll be able’ to

comply wahouL Lhe neceSSLLy of deve]oplng new technology. _*f

- The publlc health w111 receive a greater degree of protection,

c}oser to that env1saged by thc Clcan 2ir Act. ‘EDF suppqr;s

the promulgatlon of these’ amenomcnts.
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