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. CHAIRMAN DENNEY: . Will the meeting éleasé’come
to order? . ‘
Good morning, I am Dick Denney of the Office
of General Counsel of tha Environmental Prgtecgion Agenéy.
._I would }ike to welcome you on behalf of Rnssell Train .
'iour Administrator and thank you for your interest in this
proceedineg.
Robert Strelow who is the Assistant Administrator
for the Qffice of Air and Waste Manaqeﬁent Programg wi;l

make 2 atatement to start the hearing off

.~

MR, STRELOW: Cood morning. I will be responsible

for recommending to the Administrator the final standard

which EPA should promulgnte to requlate vinyl chloride

-u.cmissions +o the air. '; . o

I would like ®o welcome you to this hearing to

considex whether vinyl chloride is a hazardous zir pollutant,

and if so, what standard should be adopted to limit its
emissions.

Most of FPA's efforts to prevent air pollution
have focused on pollutants that are very widespread in our
environment and for whichltheré is a substantial amount of

e

lﬂfiﬁférmation. For such pollutants, national ambient air

quality standards have buen established. The public issues

¢
et ey, LS Ce e . ..
e - . S T -
' Bere Brnartine . '
K —" S Ce.ennriirng LEVEV ader YA
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i associated with these pollutants are well known. They
h include such matters as use of stack gas scrubbers by
3 utilities, auto emission stanéards and transportation
control plans,

; NPA also has the authority under the Clean Rir

- 'Act to directly requlate the emissions of hazardous air

pollutants that are less generally pervasive but which may

~ sources. Vinvl chloride is this type of pollutant,

oTe is a relatively new pallutant, its &anqers bave only

very recentlv become known .

For those reasons EPA has less of a data basa
with respect to vinyl chloride than for some of thg more

;3?widesnread pollutanés. our 1im1ted information on
w SE

J;vinyl chloride iz a matter of concern to EPA.'
EPA was facod with a choice of either ﬁgp
-regulatinq emissiong of vinyl chloride until further

‘information could be gathered or requlating vinyl chloride

‘i We believe that vinvl chloride should be requlaiea_now.

' ¥ve do know that vinyl chloride is a carcinogen
; that has caused disease and death to workers exposed to
fﬁLrelatively high levels of this chemical We do.n;; inow :

' the extent to which the 1ower levels that are present in

the general environment around production facilities

&t e b e o % E - . D

cheen e
e ’ .J4cn¢ -’ubhtﬂg CJnmnanq
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threaten health in localized concentrations arcund emission'!

?J}now on the basis of the limited information avéilable to us.|
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“was in 1974, These factors are relevant to why_thgre is

Ay

7

constitute a danger to health. JHowever, because vinyl
chloride is a carcinogen, any lewvel of exposure probably
carries some risk.

Carcincgené'are believed to have latency periods

as long as 20 years from initial exposure to the‘occurrence’
-~ of the disease. Polyvinyl chloxide production has only

“recently been undertaken on a large scale. Only about ten

of the approximatelv 490 polyvinyl chloride plants are

20 years old or older, and the oldest one is 40 vears old.

L The first report of the rzsks of vinyl chloride

limited information available on the effects of vinyl

chloride. These factors are also relevant to why EPA

' believas it should take action now.

At el

W However, in view of the information presently
available, FPA does not believe that»it is aprropriate
at this time to set such a stringent standard that it would

effectivaly ban all production of vinyl chloride. Vinyl

chloride has many imnortant uses.in our society. There

are no present substitutas for some of these uses.

The emission limitation that EPA is proposing

) to promulgate for vinvl chloride should reduce ambient

'1evals to well below those levels at which cancer has been

ocbserved to be induced in animals and well below those

levels to which occupational workers who contracted cancer

.Ifnnu’ isaye«.’;'an ‘,opnnanl.; ’

AP00028070




w@s i

(%)

e

%13

13

22

21

22

SRl TR SR DI AL L SN A,

ST IIIRISY

"are helieved to have been exposed.

I beliave that naftiéination by both ::n;rir;mQ
mentalists and industry at this hearing should provide
useful information to asgsist us in evaluating the
approach which we have proposed for this pollutant.
Priof éo making my reconmendation éo tﬁe .
rdrinistrator conceéning a final regulatidn fér‘;inyl
chloride, T will review tha hearing reéord a3z well as

the written comments received in response to EPA's

- proposed requlations. . o .

Thank ydu.~',
CIIAIRMAN DENNEY: Thank you, Rodger.

This hearing is intended to provide opportunity

..for interested persons to state their views or arguments,

ﬂbf to‘provide information as: to, first, whether vinyl

chloride when emitted to ambient air may cause or contribute
to irreversible or incapacitating illness?

If so, sccond, what standards should bhe adopted

to regulate such emissions of such a pollutant?

The Administrator is recuired, under Sectieon

" 132 of the Clean Air Act to establish air cuality standaxds
.. at the level,which in his Judgement, provides a margin

of safety to protect the public, unless on the basis of

information presented at this hearina he finds such

pellutant is not a hazardous alr pollutant,

.
- -t .

...4:»:: ) A?r,»orfc’ng eon,mum'
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of the Act,

.. of the witnessas. . Any quesgions that other partiq;pantsf -

Acecordingly, participants in the hearing are
requésted to identify specifically the portions of their'
presentations, if any, which are directed to the issue of
whether the pollutant in cuestion, vinyl chloride, is or
is not a hozardous pollutant an defined in Saction 112{a) (1)

testimony at these hearings. PFollowing each statement,

the panelists, the people you see hare, mav ask questions

‘in this hearing mavy have for a witness shoul& be submitted

to me in writing, and ¥ will request the panelista to ask

the questions.: -

n Meeer o T

Shonld we, in tho'queséiooing of any witness,

. request alditional material or ans@ers in writihg,.we
! request it be submitted to EPA not later thnn’?cbﬁoary 23rd

"of this year.

Additionally, all witnessges will be permitted to
: [ ] . :
submit post-hearing comments to EPA if thev wish,

The comment period does not close until Feburary

.23rd on the EPA proposed regulation, so, of course, any

-t

ﬂfmember of the public may submit written comments up until )

rebruary 23xd

Thisg hearing is an informal hearing, techuical

et et T T D Ca

..Jcnr :i?u’or'fe'r-q (,Jc-gnpam;

There will ba, I belieﬁe,.five parties presenting

Pp——
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" Pund to testify.

.Barry Castleman.

-8

rules of evidence will not apply. Any motions or recuests
for rulings or precedural points should.be directed to me,

The panelists in this hearing, starting on my
left are first, Jack Farmer and Susan Wyatt from the

Office of Air and Waste Manacement. Dr. John Knalson from

. the 0ffice of Research and Nevelopment., Dr. William Marcus

from the Office of Toxic Substances. Dr. Rohert>HcGauqhy

from the Nffice of Research and Development and Dr. Arnold

Kuzmack from the Office of Planning and Management,

The order of the presentations at the hearing

today.are first, and I would like to go through the Iist

before anybody comes up,

First, I would like IDF, the Fnvironmental Defense.

' SQcond; wili be-the Society for th; Piéétiés;
Industry.
Third will be Dow Chemical,
Fourth will be Diamond Shamrock.
7 ‘ rifth will be Air Products.
T would like to begin now with the witness from
the En?iténmenpal Defense Fund vho I understand is to be

. -~ . .t . e BN . e [P

you ceme forward, Barry, and sit in the

 Weuld
niddle chair of the witness table on my right.

Incidantally, before Barry starts to testify,

LAy W sar wep

Jcrﬁo‘}?rrnrb’n'n Cnm,nam, -

~ AP00028073
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T; want any cories now please talk to the Tecvle who are .-

giving the testimonv.

o Ara
fa

1_'FDF iz a nonprofi* publlc interest orqanization with a

'memberahip of some 40,0080 scientists, lawyers and_

has been actively involved in actions aimed at reducing

.to carcinpgenic chemicals.

we have reoceived from some of those testifving, copies

of their rresentation. Ve wndld sugaest that veu talk
to the people vho are aiving the testimony if vou would
like additional coples. j

| You can, of course, ultimatelv get copies

from EPA, but we will have to reproduce them, so, if you

Rarry, are vou ready?

MR, CAQTLEMAN Yes.

e .'»

STATEMENT oF BARRY I CASTLPMAN BNVIRDNMEVTAL
DEFENEE FUND,

MR, CASTLEMAN:A Good morning., I am.Barry

Castleman, a'consultant to the anironmental DeLensn Fund.

~ .

citizens nationwide, Since its inception in 1967, EDF

tha involuntary exposura of the public tomrcinogenic
pasticides'DDT and aldrin/dieldrin, are exampleé of EDF

guccesses Iin halting widespread exposure of the public

Before we get to vinyl chloride, I would iike to

talk about the level of exposure of cancer in general.

Cancer has reached epidemic proportions in the’

v e R T DA V. . s et e e

_,)4«‘»:0 .;?.-n:nr}t‘ng 60},-lpﬂ’ﬂu

- AP00028074
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United States. The rate ;f incfease appears more rapid
tha? either the rate of increase of population, or the ratal
of increase in the total death rate., Today, one in ecvery
four Americans centracts cancer during his lifetime, and
two-thirds of these die from the dlsease. In 1973, there
were over 600,000 new cases of cancer, and approximately "
350,000 de;ths. Cancerxr is a leading causé of‘preméture
death in the United States
The economic inmpact of cancer is massive. The
~ direct and indirect costs of cancer, including 1985 of
-. earnings during illnégs and during the-balance déi{'
normal life e#pectancy, have heen estimated at ;.ébtal
of $15 billion for 1971. '
Although less certainty exists on the role
Qf:most environmental coﬁtaminants in human cance?.than
say, cigarette smoking, drugs and occupational airborne
particles, a recent Presidential panel concluded that:
nCancer incitements by so far unreccgnized
chemicgls combine to form a threat to health
that may Qell be of at least thé same general
gize as the th*ee najor threats just describec
{i.e., cigaratte smoking, alcchol abuse, and
;-;f;':f . E£oicéwéfi;ieﬁﬁry:coméoéition]. Tﬁesé_;heﬁicalg
may b; natural or synthetic.” L

Although most of the evidence far the effect

R
™

.:/41-":0 /varflng C::;n;)nny'

—~—
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o7 onvironmental carcinogens on man has come with industrial

exposure to high lavels of these carcinocona, most cancar
Al

experts agree that the low levels of caroinog:n\ to which
i
the general nopulation is exposed are rasponsible'
for the majority of human cancers.
Although others would argue that the levels of

'these chenicals in tha’ envirdnment .are too small tc be of

‘siqnificarce to the general nopulation, the scientitic

evidence simply does not support this viewpoint. For exampfe,

the chemical aflatoxiq is known to causo cancer in man,

4 in& in experiments on trout; it wag shown to preduce 1;§cr_
tﬁmbrs.wﬁeﬁ presentAiA feed in concentrations as low as
400 parts ner trillion: even at this low.ievel, its

carcinogenic effect was enhanced by addition of various

. ;_non—carcinoqenic oils to the ‘diet.

pesticide now banned by EPA, still used in Rrazil and other
countries, has baen found to be carcinogenic in the 1oqut
concentrations tested, 100 parts per billion.

Thereforé[ lacking scilentific évidenco that a
threshold existed for any.chemical carcinogen, the Ad Hoc

Committee on the Evaluatién of Low Levels of Environmental

'“-chemical Carcinoqens reporting to the Surqeon Oeneral in

1970 concluded that: o : : ' ISR

"No level of exposure to a chemical carcinogen

Aems pr;:-or!;‘n 7 ebmﬁnny

Similarly, dieldrin, a chlorninated hydrocarbon

AP00028076
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. respect to vinyl chloride 1n order to apprec1ate the problem

-t pre-tested on laboratory animals £6r chronic toxicity - 7

_.the health hazards pcsed by exposure to vinyl chloride..33~~.

Tk T e e i e e . e 4w e . : ..

12

should re considered toxicelogically insignificant

.

for man."

This report, though five vears old, was cited
in the EPA report for the Vinyl Chloride Requlations.

It is with a recognition of these facts that
I would like to address tha proposed standard for emiasion
of vinyl chleride into air.

Tirst, it is necessary to ¥etrace both the

development of medical hnowledge and EPA requlations with

fo

raised by vinvl chloride and to establish plans for reactina

to the next vinyl chloride.

Va all recognize that vinyl chloride is one

of hundreds - of widely used chemicals thai were never

|»4‘

prior to being introduced commercially. Due to the 1ong
latency period for the induction of cancer and’ the

fact that chemically induced disecasas have received.
inadequate gudy, it would be most fortultous if

vinyl chlorida's longterm health dangers were unicue,

In May of 1974, an international conference

_was convened by the New York Academy of Sciences to review ..

-

Thig followed by four hicnths the first announcement that

angiosarcoma of the liver, an extremalv rare and always

4 "

N
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. can produce central nervous system hirth defects.

14 !

rmatagenic effects were also associatad with exposure Lo
vinyl chlorida. In the surmer of 1974, Dr. Peter Infante,
who is currently with the National Institute for Occupa-
tional Safety and Health, observed an excess rate of gseriocus
birth defects in residents in Ohio counties with plantsg
emitting vinyl chloride.

The central nervoué;gystem birth defeéte noted
commonly result in death during infancy. A more recent
report from Norway, though including a small number of
cases, also linked these same types of birth defects to

neighborhaod exposure to vinyl chloride. While neither

of the ahove reports is concluszive, taken together they

support the hypothesis that vinyl chloride air pollution

Mutagenicity, ag.distinct from teratogenicity, ...

~ I -

.

was indicated in studies by Or. P. deferresg.of the
Hational Institute uf'aniionméntil Health Scienées, on
the effects of vinyl chlorxide on salmonella - iiver mlcrosome
syatemh. .

In addition, br. Irving sSelikoff, of the
Mount 'Sinai School of Medicine reported data suggesting a

higher than normal rate of gtillbivths and miscarr;ages

-i among wives of vinyl chloride workers and a high incidence

of abnormal chromosomes among. the workers themselves.

This was when EPA was starting to take acticn for sama.

-~ R -

..//r’.fmq; 7‘3*:3~r.‘fnq C’oh:vunu :
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like to explain the scientific merit? X would be interested

Rl

This was in 1974,

, By August of 1974, EPA had sampled the air- -
arvound a dozen vinyl chloride and polyvinvl chloride plants)
Grab samples contained up to 33 parts per million of

vinyl chloride and 24-houy samples ran as high as one

part per million. Thus, the cumulative expcsu;e_of the
ngiggbqrs of these plants to vinyl chloxide we#a.qomparable
to the present workplace standard for a 40-hour weak.

Yet, in a letter of replyv to Dr. Albert Fritsch,
Director of the Center for Science in the Public Interest
and myself, the Administrator of the EPA, Mr Train,
alluded to this monitoring data on vinyl chloride by saying:

“Following an assessment of this preliminary data,

it wae determined that_there was no scientific
evidence to_inéi;gﬁe tﬁit vinyllchloridé em%ssionsA
pbse'an imminent hazard to people  living near these
plﬁnts."

I was amazed at this, Fifty parts pér'million
in test animals and 35 parts per nillion outside‘the
plant, and this is not construmed to be a hazard. This
purperts to have scientific merits,

Are thexe any sciontists on the panel who would
in hearinag that later on.

Usuvally occupational exposure standards are at

. . ..;4“-1': /?lnﬁrf:‘li'm' Co'mpant-

AP00028079




of EnissiOn Standards and Enqzneerlng Division, EPA,

- described the situation existing at that time as follows:

'this'equipment paid for itsalf in ptoductivity.;,{. . -

1s

100 times as high as the concentrationsvallowed by

environmental standards. This is just for a general

vorkplaca,

In September, 1974, ﬁr. Train presented EPA's
vinyl chleoride Task Force Report, saying that available
control technoloqgy could reduce vinyllchloridé emissions
frem pelyvinyl chloride plantg by 75 percent and from
vinylAchloride monomer plants by 90 percent.

f
lovever, flve months later, Don Coodwin, Director

"Generally speaking, the industry is presently '
controlling the vinyi chloride emiassions to the
extent that it is economical to do so. That is, the"

recoveread vinfl chloride wiil pa& fér the éantroi

equipment that im installed, At this stage of our

investigation, it is our opinion that nejther -the
polyvinvl chloride nor the vinyl chloride!mbnbmet
plants are presently controlled to the‘extenﬁ”ihat
available control technology will permit.“

The eauipment had been installed at that time, and

- TN

‘The EPA painstakinqu compiled a best available
techonology standard after ohserving the industry through

1974, Through almost all of 1975, the standard was examined

S UL

0 # . s .
../a’cnu- I\ornorf:‘:m Comr!amc

- AP00028080
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by people in the EPA and other governmental agencies, by

industry and possibly members of the pulklic, this is
an extremely lenagthy review and I think it is very

important to try to put reqilations cut and somehotw

i S -

shorten this review process. Possibly have some of the
review going on after a proposal is issued, or ét{1e$§£,
- after a substance is declared to be hazardcus.
Now, another vear has passéd with ipdustrial
application of controls pledding along at the snailts
Daced;ctatedtwrthe economics of product recovery that p&js

P

for itself. It is 1“76 but we still do not have an} o
state or national emission standards, and much of the

.'technoloqy in use today‘resembles the best pastry in the

'bakery that they will let you have for free. ) ‘;

Had EPA’ declaxea vinyl chloride a hazardous air
pollﬁtant in June of 1974,the final standards would have
been due bv June of 1975. The public would have been
spared an additional year of unreaqulated emissions
from the 58 largest sources of vinyl chloride air pollution
in the country, aﬁd the state og development of engineering
controls would have been more advanced a year age than it isi

“today. ' .

Y

Under the Clean .Air Act, the EPA had the authority

to force the United-States vinyl plants to close until

air polliution controls could be installed, Why did

R R LR T TR e P T . . . v

.‘...ﬁrn’u Qc;.-or'f"ng C’n muany
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'hf;portional to the level of enissions. 7‘H K

18

FPA noé at least Geclar& vinvl chloride a hazardous

air pollutant in 1874 so that the industyry would have

heen raquired to Install integrated systems for control

of emissions both inside and ocutside of these plants?
we hope that FPA will do its job better

and faster for the next vinyl chloride,

I don't think vinyl chloride is in any way -
unique. I think # lot of chemicals have beenyint£;4 |
duced the same way, and there are cotherz coming alpng
that may bao discovered to have the same hazards.

Now we will get to the proposed standard;.

As EPA has recoqnizcd the major issue raised

by the seiting of an emission standard for avparsent non-

threshqld nollutants, such as vinyl chloride is, -

and that is EPA's term, how far exposures should be reduced

" to provide an ample margin of safety. That ig the crux

of this issue.
| What is the social acceptable risk._ Do you dare
risk any level of exposure? |
TPA accepts the notion that oparaticn.of

- nt

vinyl chloride plants has increased the risk of cancer

- among plant neighhors, and that the risk is roughly pro-

‘.

The caleulations contained in the Quantitative
Risk Assessment report hy Dr. Arnold Xuzmack and Dr. Robert

.I..Azcmr.' }\o.';‘vorff'nq Canly'hn‘q

i
§
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li MeGaughy indicate that current levels of ailr pollution

'y cause one to 20 cases of cancer per year arong vinyl
dl

; chloride and nelyvinyl chloride plant neighbors., wWith

E 95 percent emission reduction, the linear model predicts

: less than onte casa of cancer per vear.

i o However, since there are factors in thé EPA

l "risk calculations that tend to ﬁnderestimate the risk as

% well ag over-—estimate it, I think it is important to

! emphasize that we have to put a firm uprer iimit on what

. the risk is. Ve have to know that there ara not gsing to .
.be ruch more than so rany cases that are going to ;;éur,f;
given tha risk of exnosure.

For exampla, the estimates are based asolely on

 post-natal exposure,'and rossible exposure of the fetus

i through transplacental transfer is not considered. Likewise,

the possible synergistic effects bhatween vinyl chloride
. and other toxic materials to which we are exposed has not
been evaluated,
The animal inhalation.tests upon which the

risk estimates are based were tests with rats sxposed to

- wvinyl chloride in an otherwisc chemically restricted

.- environment._ In contrast,npeople ‘are subjected to many

"other chemical expcsures, such as to polychlorinated
biphenyls, PCB's, Half of the United States population

iz believed to have accumulated one to three parts per

” Pl . I

- AP00028083
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and not vinyl chloride itself. The body, in the coﬁrse of

' that tests have been done. Our estimates assime an annual

" - equal to 0.15 cases of all typas of cancer, 0.071 cases

27

million of PCP's in their fatty tissunes. These cempounds
are, similar to DDT and other chlorinated pesticides,
Their metabolism activates specific liver enzyme sygtens,
enabling tha liver to more readily metakolize such
chemicals as vinyl chloride.

Apparently it is the metabolite in vinyl chloride,

digesting and metaboiizing it causeas cancer and so the
PCB's might make us more susceptible to cancer from a

given dose of vinyl chloride than otherwise_ﬁoul@ be

predicted. T .. ¢ - : .

. - P

Using the EPA fiqures,“we can ¢alculate the
lifetime cancer risk fer near neighbors of vinyl chloride

emission sodrces,xhavinq qualified the EPA':in mcéel

average value of 323 parts per billions for vinyl chloride
concentration near a single, average polyvinyl chloride

plant; a 40 year pericd~at~risk: and EPA's figqures of risk

'
of liver angiosarcoma per million peaople per year pex

parts per billion of continuous expasure.

The 40-year perlod of risk assumes all exposures

is post-natal, and can account for a lifetime, near-
continuous residence within.one-half mile of the plant.
0f coursge, a number of people live near more than

aA

_.Armf p"?punn‘?un {,’hmnnnu '
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. risk can be appriued to the extent pos«ibla, so thut they

2

one vinyl chloride emitting plant. Tully 46,000
currently live within one-half mile of a2t leazt cne :

polyvinyl plant, according to an American Publice !Health

Association survey conducted for EPA,

We thus calculate the lifetime cancer risk for

" near neighbors to be about 1/500 at 1974 emission levels.

;}:gith a 95 percent reduction in emisgsions, this risk would

he expected to e reduced to 1/10,000.
The prazent risk would ke something in between.

2ccording to Dy. Marvin Schneiderman, NHaticnal

LN

about a sncially acceptable risk at the New York Academy‘s

~vinyl chloride confarence in 1974, "then peoplq.talk about

Iavels they 'can live with,® they must be reminded that
these could ba levals that other people might die Erom-
I thin? what we are raising here is who is

setting standards and who is taking the risk, and how

~can we get the people who are taking the risk into the

ptandard getting process?
I would suggest that hearings be held in Houston,
fo# one thing, and possibly inother places which are large

sources ‘of vinyl chlorida, so people who are taking the -

Ynow what the risk is, and what we don't know about the risk.

I think they may have some input as torwhether it

FREN . .o
Do Bt
AT oy e M ﬂ"u-‘tna (nn- sty

_n:Cancgr'Institute statistician who raised some hard questionai’
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-{;1»ﬂ' , Dr, Schneiderman said, for example, "uith

';‘to a plantneiqhbor who derives no direct economic benafit

. gtill~inestimable increased risks of cancer, stillbirth,

- i3 an expert,

'.'.be one in 1. 000, ooo, but might also be one in 1,000 of cancex

) or to provide society with substitutable products like '?'

L2

is a sﬁcially acceptable rigk.

R Dr. Schneiderman said at the conference, he |
gave us some fiqures for what might he considered zn
acceptable risk, EDF does'not proscribe to Dr. Schneiderman

figures, but I do intrcduce them, because Dr. Schneiderman

materials now in the enviornment and of substantial economdc
importance, limiting the risk of one in a million, reducing 4§
in subsguent years to one in ten million, and then to
one.in 100 million, may be appropriate. The setting.of a
limiting risk level should he an open marketAoﬁerétion.n

Is it worth a one in 16,000 chance, which might

frOm the plant's cperations? I= it still worth it if the

malformed birth, and miscarriage are attondant on the
-prospect of having children?

Should the nelghbhors of vinyl chloride and poly-
vinvl chloride plants be recuired to accept these risks

in order to keep down the priﬂe of phonoaraph records,

Lt mas

spolyvinyl chloride beach balls?.

The difficult problem of determining socizlly
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. EPA to regulate hazardous air pollutants with nerely the

- marqgin of safety.™

S to be determined, it must be justified by the eocial

',1mnortanaa that is, the benefita to soclety of the article

" of the National Academy of Sclences in its recent stndy enti—_

'showing that continued .use is desirabla. . -,fig

23

acceptable risks must be anprcacbeﬂ in torms of a henefit/

xisk, calculation. In our view, Congress did not intend-

best available technolgy. Technology is in its infancy

which may or may not provide the statutorily raguired “ample;

Nor did Congréss expect EPA summarily to
¢lose dowvn entire industries emitting hazardous pollutants
without regard to the value to soclaty of the prcducts of

such industries, Thus, if a socially acceptable risk is

whose production entails that risk.

Thik view is supported by the recomnendatian
tled, Decision Making for Requlating Chemicals in the
Environment, that in cases such‘as-vinyl chlori@e:

"Once tha Governnent has made a reasonable
case that the challenged usa of an existing chemical.
created an excessive hazard to human health or to the
environment, the burden of nroducing evidence should shift

to the proponent of use, who must then make an appropriata

L ..o

In formulating the proposed standard, however,

FPA ampears to have lost sight of the predominant purpose
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- .emission level. Thus, EPA reaches the wholly economically-

" gtandard is to minimize risk to public health by establish-

would Le experienced under a more stringent standarxd, and

24

A -

of Section 112 of the Clean Ajr Pct, which is to protect

pub;}c health against hazardous air pollution emissicns,

After dociding to perform a benefit/yisk calcu~ |
lation which, by definition, takes economic factors into
congideration, EPA appears to have accepted at face value

the industry's projection of the economic impact of & zexo

bared conclusion that "setting zero emission limits would

be neither desirable nor necessary."

EPA allegesg that, "the purpose of the proposed

ing an emission standard which will reduce emissions to the

lavel attainable with begt available control systens.”

But, the acononic evideqce offered in support
of tha standard clearly indiﬁateé that no serjious evaluation
of the desirability of continuing all existing uses of
vinvl chloride was made, and an estiﬁated annual ¢rowth
rate of ton percent in the industry was apparently accepted
without question,

Certainly, any valid attempé to determine “socially
acceptable risk" wouldhave to take the foregoing factors

into consideration.

EPA assumes that a worst case economic imbact.

that the proposed standard will minimize risks to health.’

./:-—- W--—p}-'-n -ﬂp-.-.n.-..
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. ledges that substitutes exigt for "approximately 85 percent

+ ¢leaxr too, that there must be substitutes for somé'of'fhe

cards, and Y ¢can't imagine that this country would have

SRTTSL T -addition to IPA's table of PvC prodLat uses’ ™ I

',fand rnplacements, an industry-quonsored report lists saveral

25

Heither of these ansumptions is well supvorted in the

Standard Support Docnent, ' ' |

- H

In the first place, the Standard Support
noc&mont includes a table of uses of polyvinyl chloride,
about 97 percent of the vinyl chloride prodtGced in the
United States is used to make polyvinyl chloride,

_the table lists pounds cqnsumed for egc&'use, and

remarks on subgtitutes available for each, IPA acknow-
by weight" of present polyvinyl chloride uses. It is

ugeg listed as having none.

Obviously, one of these ig PVC's for credit

any shortage of cradit cards 1f PVC was banned,
Substitutes have a way of coming into axistence
guickly, as was the case when widely‘used ashestos insunlation
wa§ banned by EPA. - It is noteworthy that EPA lists credit
cards as one of the fastest-growing markets for pVvC, with an
annual growth of 19 percent per year and 1974 consumption

of 22 million pouds, 10 million kilograms,

pages of products made from polyvinyl chloride dispersion

resins, These resing are most difficult to strip of residual

,adcme J‘vanrh'hg fon&pﬂucf
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substitute,” a paste used for highway bridge surface repair.

" example of a product the manufacture of which might be

-justified in terms of what good it does for society, and

.other hand, it might turn out to be substitutable.,

cost for the n:oduct’s users, Put this cost mgsg now be

' unacceptable wosts to workers and to comnunity health and

“vinyl plastics.

) y- ",.,,..._.

polYVinyl chloride, and to thé extent thnt tbese costs hhf:

26

vinyl chloride monomer, and appear to be the most polluting
pelyvinyl chloride resins to manufacture,

Only one product is listed as having "no known

I am not familiar with this product, but it may be an

apparently it is not a substitutable product, On the

dnce, the only apparent cost of

ubstitutea for Pvc products appeats to be an increased

measured against previvusly ' unrecegnized and patently

) . Levape o ] g -

P - < B E - L S ‘2

Althoﬁqh the consunmer/taxpayer pavys zome of the
costs of a disabled or deformed victim of vinyl chloride
toxicity recuires extensive treatment and hospitalization,

these costa are not'ﬁercaived as added costs for consuring

Morae icportant, these costs are never assessed

in full to the ccmpanies that make vinyl ch;orida and .

are not internalized, society in general and some of us

much more than others, subsidizes these industriesand

"h el e e e N
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. reduction \will, in fact, minimize health risks, especially

in Ehe context of an industry Qhosevevery product

27

other hazardous industries.

i
!
3
i
. . . . g
R Iz it then reasonable to accept tha toll of nre- 1

_.ventahle discase that is asscclated with providing soclety
with polyvinyl chloride graden hose, disposable diapers,
ladies fashion boots, traffic *safety” cones, mats, toys
and foamed-back floothall fiéldé? ) o

We‘acknowlédge that scme substitutes for polyviﬁyl
chloride have received litile study and may bhe hazardous

to produce. Other substitutes, such as askestos cement

'p ipe, which is not the only substitute available 'for PVC

*pips are known to be hazardous to manufacture. In ﬁany

cases, however, substitutes are available which are safer

to make and use than PVC,

If, in fabt; such a vast number of actual and
potential substituteé for PVC are available, why will
impoéition of a more atrihqent emisgion standaré necessarily
have such a devastating economic impact?

with raspect to’henlth risks, it is clea; that
a 95 percent reduction of vinyl chloride emissions should

reduce the risk of adverse health effecis. Whether this

.

, and whose

a B

ten percent annual rate of grSwth EPA geernis to have -

accepted as necessary and dasirable, is a wholly separate and

unanswered question.

i . - ' RN TN .o e e
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-whom are exposed to fumes from cutting PVC wrapping with

A

: ascribes severe respiratory damage and possible coronary

were injured and cne was killed by bydrogan chloriﬂe qas

28 i

We helisve that Section 112 reqguires more :

" protection of rublic health thex the proposad stanjard !

will provide, especially in view of the evidenca that
PYC products also cause adverse health effects which have
not yet been mentioned,

Clearly, the 6,500 workers in vinyl chloride
‘;nd poiyvinyl chlaride polymarization plants and aﬁout
350,000 works in PVC fabrication plants take substantial
risks from exposure to wvinyl chloride, But there are other;,

teo, including 75,000 to 1000,000 meat wrappers, many of |

a hot wire. The fumes, mostly hydregen chloride, have caused
a new disease called "meat cutter's asthma®,
" In addition, a study just published by the

Director of the Washinqton, D. €., police and firenen 8 clinic

damage to inhalation of fumes from burning PVC plastic
articles.

Thegse are hazards not only to firemsen, but,
of course, to people trapped in puildinqs that catch fire.

Over the pasgt six years, 191 D, C, firemen

produced by ‘the combustion of Pvc One of the authors{:
of the article, Dr. Victor Esch, said that plastic fumes

tcday outdo smoke ag a fire danger. The potaential danger

N X} R
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from fumes released by burning plastic furnishings, wirineg

and g¢lothing present a spacial fire hazard to most of
us in homes md places we work.

Finally, a new study abbut to be released by the
National Institute for Occupational Safaty and Health,

shows an increasad rate of miscarriages among wives of

. workmen exposed to vinyl chloride. The control group,

which had a rate one half or one third as high, consisted
of the wives of rubber workers. This indicates that one
of the prime substitutes for PVC ;s less of a m?tagenic}
threat %ﬁan’vin?l chloride. . ) ' T

7he many digbenefits of ?C production céntinue

to require a vast expenditure of government resources.

" EPA will have to_de#ote substantial resources to-enforcing

a national emis;icns standard. Air mondtoring Eﬁd:enan—
ecrirg appraisals are necded for expanding the regulations

to cover additional sources of vc‘air pollution,vsludge
disposal siteas, PVC fabrication plants, ethylene amine
plants and others.. EPA's Office of Solid Waste Management
meanvhile grapples with the problem of dealing with a mount-
ing volume of PVC trash,

. The Uﬂitéd States Department of Agpiculturq“"

L Rt -

' is also concerned about VC air pollution. Livesteck ©

. graze near some .-gources of V¢ emissions, .and VC may

-

accumulate in the fat of these animals, We understand

. Ceememey, _ R R '
\‘. 3 BRI SR e i [ e
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that EPA has heen in contact with the Department of
Agriculture and the Focd and Drug Administration on this
matter and that studies are in progress.

I would be very interested in knowing, if vou

could tell me, what the update sgituation ig about what we

- know about vinyl chloride and livestock,

The Food and Drug Administration last September
proposed to ban all rigid PVC plastic food-contact articles,
and announcedat that time that it was considering a ban

on PYC pipe for supplying drinking water. Vinyl Chloride

‘was banned as a probellant in aerosol products Ey BPA,J

FDA and the Consumaer Product Safety Cormission. The

last of these agencies then had to defend its actions

" in court when manufacturers sued,

I think it is getting to be a majof pérf-bf fhe;j*'

Government rule-making funcition to dafend its rules in

court against a challenge.

We challenge vou in courts sometimes too, but

‘we don't have the resources to do it as often as we would

iike.

CEAIRMAN DENNEY- Your challenges have not been

. . P T

all togethar ineftective, I miqht add. e LT

MR. CASTLEMAN° The U. S Departnent of Labor

has, like EPA, had to cormit a major share of its scant

regsources to developing and enforcing a standard to protect

LWy ey e v « —~ -
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. -borne by the government's understaffed regulatory agencies

i
3.

!
workers from vinyl chlorida. Additional resources i
were necessary to defend the workplace standard all the wayi
to the Supreme Court. Industry unsuccessfully challenged :
the part per million limit for 8-hour average exposure as
unjustifiably stringent and technologically infeasible.

But the burden imposed by vinyl chloride is not |-

alone. Research proqrams of the National Institute for
Occupational Safety and liealth and the Naticnal Institute
~of Environmental Health Sciences have been likewise affected

_.Major studies will be going on for years to try and map

the extent of the problem and seek solutions.
¥s there any way we can diagnose angiosarcoma
before a fatal tumor develops. We would like to find out
just what this viny; chlcridgﬂproblem is. |
Most of our health research agencies are critically
short of the funds and peocple necessary to keep up with
urgent research needs in areas long recoonized, The appearanc
of vinyl chloride on the scene thus diverts major resources
from other essential research and regulatory programs, with
the result that the public pays with a2 lot of tax dollars
and an unknown amount of prolonged danger fram exposure to
“other toxic substances. . "_j.. ' o

As the foregoing disucssion indicates, thera is

much evidence which would support impozition of a more

- Y

_,I},.”" . lt?cperl'l‘nq com e
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' not synonymous with‘ap ample margin of safety.

. risk by qivinq greater weight to tha very real health costs’

involved, and by makinq a mora objectiva assessment of the

stringent emission standard for VC. This would include

s = . o e ) s

zero emisgsions for substitutable uses of PVC plastics, and

incentives for developing substitutes for currently

non-substitutable usea., Yot only is the alleged economic

impact of a stricter standard greatly overstated, But

the basis for concluding that aﬁplication of the best .
available teéhnoloqy_to redunce emisﬁions will provide the
ample margin of safety required by Section 112 is speculative

£

at best.

We emphasize that best available technology is

e o

ample in this case must be defined in terms of a

socially accentable risk, wa urge EPA to redetermine that

potential economic impact which is likely to occur given
the avallability of substitutes for PVC. The statute
recuires no less,

We would like to talk a little bit_about‘engineering

conments, most of which we will submit in the next three

weeks.

In Baltimore they were making a zocket fuel as

~

most ot vou know, which used dimathyl nitrosamine as

an intermediate. Dimethyl nitrosamine is one of the

fanily of carcinogens which is very much exploited. It %

R N P -
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" so-ubstitute route.for making this hydroaen fuel. -

Y N :
. way of making xocket fuel which .thas come along which
- - . . K R -

doesn't use dimethyl nitrosamines.
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[

has c¢arcinogens, mutagens, just about every animal specie
that has ever been tested =« dnd, vet, we don't know
what these thinas do to man.

[

A8 we know vinyl chloride will cause'cancer

'in man, and when it was discovered that there-were nitrcs#mines

the ambient air in Baltimore, the =zir pollutidn officials

in theCity of BDaltimore, brought enough pressure.on the

rlant to force its closing. This plant manufacturers a rockit
fuel for the airports, which the Air Fbé&e deéézibés as
a critical national security airport;

At the time the Air Force maintained~tﬁ;;é‘ﬁagerﬁ'

Now that this plant is going to be clesed because people

" in Baltimore -just 'don't like the idea of taXing the xisks

lor this kind, it is one part per billion, as'lqng'as fheyi :

can find any of them, they were advised this was an
acceptable risk.

This 1s apparently a pretty essential product
and the Air Force spent $12 million to renovate the plant

!

and to install the best available control technology. Now

.the National Cancer Institute is going to study another

- e,

& will send in detailed engineering comments

-

on the proposed standard in the next three weeks, Obviously
‘e a - - . e ,-:;.-' . o’ - ey PR o
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. VC plants; the :use of scrubbérg'oh such incineration

" light of information not available in time for the

. current rulemakineg.

34

it will bhe necessary to see that plants emitting vinvl

chleride are stringently controlled, as the phasing out of’
these vinyl products takes place.

Some of the topics we will address are, the
use of enerqy-efficient incineration to minimize vC

emissions from oxychlorination vents at ethylene dichloride/

systems to control ailr emissions of hydrogen chloride:
monitorinq and record keening; elimination of relief

valve discharges to the ambient air; the need to develop
“in# ormation on sources not jncludod in the propogad o

gtandards; and the need for a formal commitment to

reviéw the standard one year after promulgation, in the !

..

That concludes what Y have to say.
CHAYPMAN DENNRY:. Thank &ou verv much. Before
T ask if anvy of the -- The purpose of this hearing is
to get information from those who testify and not to debate
the standard. Tﬁis is also not the formum which EPA will
use to respond to any eritisisms or cuestions or comments
-on our standards. We will have to do that néxt year with .
our final rulemakinq, and we will ‘do so.
with that in mind, Y would like to start and
£ind out 1if any of the panelists here h;vo any gquestions.

R - —

A
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Jack, de you?
MR. FARMER: MNo, I do not.
CHATRMAN DENMNEY: Susan?
MS. WYATT: Yes, I do.
Mr. Castleman is correct, there are some
substituﬁes for many of the PVC products, but unfortunately
a lot of these don't have ;cme of the more desi%ablé:
characteristics of pveC.

- For example wood and rubber used in the construc-

tion industry, I am concorned that industry will probably

' develop other substitutes besides these, and I wanted

e P—

to ask Mr, Castleman if he knows of any exiatinq nechanism

by which we can assure these substitutes developed are not

worse than vinyl chloride itself? ’

L

. c e MR. CAS"LEHAN Well, you can set up SeGEfélf S

clasges of substitutes. You can set up substitutas which
are obviougly safe, much safer to produce, and which are
relatively readily available.

I would think, for example, the use of aluminum
for credit cards,., There a2re lote of things you cap see

that can be substituted that are available. Maybe cast

'iron fcr polyvinyl chloride pipe, and then there are the_'

e - 7.

classes of products which we are not too sure of, but it B

now appears, for example, that at least the rubber workers

that we used as a control group for the vinyl workers, have

LT P A . - Cottw A
Y *

h ’ .jl;ﬂx‘r fgdn.n—?c';lg Cémpnn{;
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less of a mutagenic:risk. We can verify that they have
less of a carcinogenic>risk, and of course, the same
would apply for neighbors of the plants.

So, I think vou can set up geveral ‘classes of

Lp:oducts, the ones you know that have safe substitutes
. that are relatfvely readilyhaﬁailab}e; and those where

“'gubstitunes are a little harder to bring into existence,

and then there are those where substitutes are aquestionable

in terms, highly cquestionable, or not verv highly cuestion-

‘able, in terms of manufacturing them. And, timetables

" can ba established for accomplishing all of these in an

attempt to minimize economic dislocations.
Ve are in a position wherae, I think, we have hope

for ourselves. by depending upon ovér 4 million tong a year

-~

for PVC Plastics. Wo keep digging ourselves into this ...

and we will get ourselves into a ten billion a yeayidependencr

on the stuff, or we can look for a way to get around this.

Xt is not a real dependency, an apparent dependency..’ In

texrms of health it ia very real,

CITATRMAN DENNEY: Dr. Knelson, do you have any
questions,
. DR. KENLSON: 2es;'__' I have several questions.
Irwéuld like to agk Mr, Castleman, in yéur'
introductory comments you mentioned that caneer has reached

epidemic proportions in the country. To me this implies -

RV - e S o L s, v

.zdf‘mt "‘?-’:m\-f-'nﬂ (..’nsn raay
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‘occurrence, probably specific neoplantic disecase.

have been banned because they cause cancer, CIe started

37

there has been a changing experience in neoplastic disease

[l
Can you comment on this, your data, to substantiati
this?
MR, CASTLEMAN: Wa gaw & brief rise of five

vercent, but now that seems to be less than a2 five percent

el

‘rise in the subsecuent data.

e saw a2 small jag in the increasa of cancer
in the coantry, and it is this hard to arrraise that
at this time. There are increasing levels of cancer
of Qertaig_typés;“.Thegg islpccﬁpational, thera is lower
intestinal tract cancer which seens to he a matter of
changing diet.

Dﬁ:;ggnpgous' You were relating the change in
neoplastic diéease ;xperience of ecancer incidence in £hg
countrv. T think the general industrialization process
in the United States. Therefore, we would expect a long~
term, very definite trend, relatnbia*ta this change in
industrialization, -

tlould vou like to comment on that?

MR, CASTLEMAM: Certainly, The use aof pesticides,

‘ thae wide use of pesticides like chlorinated compcunas,

X .

about 20,30,40 years ago, but really tock off after World

Waxr XI. I think we now are only beginning to see the

ad. - . C?
wrttoem e ~FA arhno LRl T
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incidence of disease that has been produced bv intreducing
thesg chemicals as haphazardly as we can, and scaling up’
our production.

DR. KNELSOM: I think it is a very good corment.
I would like te ask another spacific cuestion.

~Did you say that you feel cancer is the leading

’ "cause of premature death, or a leading cause? -

MR, CASTLEMAN: T can't think of any larger

caunse of premature death, but, of course --

DR KNELSON: Can you tell us how you define, .

- premature? _ .‘f7__ e S

e LR : T R e

MR, CASTI2MAM: If you have a buanch of ashestos

workers, let's say, and I am sure some of them smoke,

" and a lot of then get 1Lng cancer. One out cf five.

But, still the risk of getting cancer, &ven for those T
who snmoke is about ten timeg as high as it would be for
srwoking alone. . -

That means one out of ten Whozbet'lung cancer
are dieing before their time, that ig for smoking, that .
is a premature death,

DR. KNELSON: You mentioned the concept of

no permissible level of certain environmental factors.

B . . DU

"would you like to comwent on what you mean by a- permissible

level?

MR. CASTLEMAN: Well, we are talking about setting

" Meme Bovortina
- eme Noverlina famwnaru -
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a zerc emission standard of the manufacturé of suhstitutahle

.uses,, For other uses, uses vhich like the highway paste,

may have some great value to society and which may not
be substitutable with other materials, there may he some

social acceptable risk for the manufacture of these things,

{. But, again, I emphasize these people who are taking

them should be told what is going on, and asked it it is

an acceptabla risk.

In the City of Baltimore, if you take o= in a

millicn ac a figure to consider as an accgptabkle ris\,
‘ Gcorqe Perrary had to think about —- He is in a city of

one million neople in Baltimore —- and he hud to think “of

whether one in a million was an acceptable risk in terms

Whén you'thiﬁk of it in those térm;, maybe it is
‘A 1ittle bit less acceptabla versus when you think about‘
your chances are one in a million, wﬁich are pretty qood
odde. '

wWhen vyou aré ﬁakinq & dmcision as a public health -
official, vou are making it from tha other ‘side,

DR, KENLSON: We are talking about acceptable

risks. These are coqent comments, but I would like you to

' comment more on your concept of zero—emxsaions or no

permissible level. .

How do you determine what iz zero emiasion? This

deﬂl P }‘?:‘9.‘,:-{:'-\.‘.‘ (?ﬂm BTV,
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igs a function of technology, Yon cannot say zere emission —-
"+ MR, CASTLEMAN: T know, and you can't say zero .

risk as long as there are going to be emissionz of thingsg

like vinyl chloride.

DR, KNELSON: I wonder if you would redefine your

concapt a little bit? What non-zero levels would you think

‘are pernissihle, gince zere is a concept, perhaps, but it

is not attainable.

As I say, the amount of any particular constitutent

in the atmouphere is a function of technolegy to measura.

te

MR. CASTLSMB&: I am not talking about 2 zero
emigsion level, I am talking about zero, which would be

zccomplished by a phasing out of tha {ndustry to the extent

we can ‘do it and as fas t as ve can do it.

o~

Zero emigsions in the pas t have also been describé&
or zero axposure, has often been dasc:ibud ag measured
by some instrument such as a part ber million.
. e are not talking about that kind of zero.
DR, KNELSON£ One final question. You mention
the observation of chromosomal abnormality in plant workers.
Would you give us your impression of the relevance
of this kind of finding?
g MR, CASTLEMAN: Well, in light of the increased

rates of migscarrdages that were observed i{n the wives of

thegse workers, which is in a report which will ke published

_— Ve e . Tat
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in that are not here today.-- -

this week, sonething'that'Infante is workina on row, I think
you have a very strong reason to suspect that this maﬁeriall
is a mutaqent.that.cauées genetic damage to persons who
are exposed, and thst tﬁis traﬁslates itself.

DR. FNELSON: Is it corrxect to agsume then that

you are equating the chromoscmal aberrations with a mutagenic

_ergo, future teratogenic effect?

— -

MR, CASTLEMAN: Not necessarily. That ia usually

a test for carcinogicity I realize. I thought vou were
talking about the fact that the workers seem to have more

than their share of chromoscme breaks, which was observed

byHological testg, more of a caréinagistic tes&;i
DR, IXNELSOM: TWhat Y was trving to get f£rom vou

is vour concept. of the relevance of these chromosomal

.

 aberrationz, and the relevance!éf this occuring to the

other kinds of .occurrencesg.that you mantioned; sﬁch as
increased screening systems. :

X would like to have vyou comment on the relation-
ships betwcen these bioindicators. I think the relationship
is a good one for discussion. One that must be scruitinized.

MR, CASTLEMAN: I would nrefer to send in conments
on that later on, because the people who are most expert .

CEAIRMAN DFNNEY: Dr. Marcus, do.yon have any:
questions?

.J4L'M' .é?v_-aorfr'nj ﬁ.nmp;ln.y
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DR. MARCUS: Do vou know of any evidence of the
increased risk in the general population, other tran the
gtudies that have been done in work?

MR, CASTLEMAN: 2Aside from the fact that there

ware apparently two neighborhood casces with no known

occcupational exposure, no I don't
DR. MARCUS: T would like to say that EPA

investigated very carefully those cases, and we consulted

with our expert doctor, Mans Popper of Mount Sinai, and

“a

it was hip expert opinion that tHese pecple did have
anqiosarcoma that was of a &1ffer”?ttype thun thet caused

i} o
by vinyl chloride monomer, and I must say, to date wa

- @0 not hawve any evidence that anglosarccma has been

i
produced by vinyl chloride monomexr in the general ponulation.

s B

MR, CASTLEMAN: I think it is important to e
realize that only about one-~fourth of the presgent PVC

plants were operating 20 years ago. The latency of this

. dissase is 20 years ox more, and of these ten plants,

at lesst one~fourth of the present level of plants, which
ir about ten, the total production rate is one~tenth of the

rate it is today. The population wmay also have bsen thinner

"around *he plants than it is today."

So, if you look at the present vituation in terms
of how rany people lived near the plants of a certain

size, it bears little resemblence to the situation 20

- N TR L L etal b
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vears ago.

. The mortality experience that we cohzarve today
started 20 years aqgo. I don't think the abgence of
cages is any proof of anything, Woulén‘t you ag;ec with
that?

. DR. HAkCUS:..In general I would say that is a
véry cogent coﬁment.-\whe‘only thing here is tha£ vinyl
chloride happens to offer us & unigue opportunity to
see an extremely rare cancer, which we can say is maybe
‘due to »he subgtance in quesbion, rather than an increased
rate of cancer, which is a very difficult thing to assess.

That is why I say, I was horing semebody would
have some information about VCM induced angicsarcoma in .

‘the qeneral public, because we have not been able to find
it~as vet, | ’
; MR. CASTLEMAN: I talk to tﬁe séme people you do.,
CHATRMAN DENNEY: Dr. McGaughy.
DR. MC GAUGHY: I just have cne short question.
We are interested in getting as accurate a
picture as we can as-to ‘what the risk ig to the population
due to vinyl chloride exﬁosure. You mentioned there
were two or three factors that we have not considered
- Mainly the carcinogicity of vinyl chloride and
other chemicals and the transplancental) effects that might

caused to expectant mothers,

M

l .'440’!0 ;?ppaf”ng Comp-an o
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, I would avmpreciate, in your aventual cormnments,
if yqu could tell us, if vou can, what these studies nre,
Just inform us as to what risk thege effects would have,

e have baen trying to gef: evidence on this,
and we have had a very hard time getting a realistic
estimate of what these effects are. So, if yon béulg provide
that, we wonld be very grateful, | |

MR, CASTLEMAN: I wish T could, I ecan provide
vou certain information hetwecen the activity of ?Qc's
in the body and vingl chlorjdes, but I think ny point was,
it i;:very difficulé'to make these kiqﬂs of quantitati?g
egtinates, and there are certain factors which -= It is

Just impossible to know the size of when you make these

| calculations.’ So, you have to gualify the calculations

" oae

.by saying that. .

DR. MC GAUGHY: We would appraciate, at least
your viewpoint on the uncertainties about this,

CHAAIRMAN DENNEY: Dr." XKuzmack,

DR. KUZMACK: I have a few questions, someyhere
along those lines.

Yon state that the estimates of one to 20 cases

'do not give a firm limit of the risk, which Iigerpainly

agree with,
Elsewhere in this statement you suggest that it

could be, of course, ten times higher than that. That qi#es

me a4

.,/dcnw !?r;.-r:r.‘c'ng Co-’!{n‘tﬂ"l
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me some problems, It scems to me at seme point if the

risk was sufficiently greater than what we are estimating

we would see a lot of cases of angiosércoma around the
plants, even taking into the account the lower production
levels in the past.

Do you Hava any idea as to what -- At what

increased level you would expect to be able tc denonstrate

the cases arcund the plant?
ITR. CASTLEMAN: No, X don't, I didn't qive that

much thought into caleulating this. I just toock the

figure of ona chance in a thousand just to measure the

. P e R T

| possible uncertainty if we are geing to be appriéing people
!
I in the plants what their rigk is.

DR KUBHBCK. You mentioned the one in 500 chance

_“ of gettinq cancexr for a near neighbor. considering the ;f'

chance of getting cancer is zomething on the order of one
out of €five, do you believe that an increase from one out
of five, to one out of 500 is a sort of increase that,
in fact, concerns paobple, that people will change where they
live as a result of that? .

VR. CASTLEHAN:- If you are putting it to them
that they are taking one chanca of five bundred of dying

" pafore their tima, it is not Just what they die of hut

vhen they dia.

DR, RUZMACR: There seems to ba some conflicting

'A»'v"-.‘~.'r.“~.l’“‘. -~

IRV | Ce e s . . .
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evidence.as to how people'evaluate thegse risks.
MR, CASTLEMAN: T think the public has certain

difficulties comprehending hazards they can't see,

| DR, KUZMMCK: Your alternative recommendation i
that certain uses of vinyl chloride be phased out over
a time period &= substitutes are available and can be
évaluated.
| MR. CASTLEMAN: Yes,

DR. RKUZMACK: Do vou bhelieve that Section 112

. gives EPA that avthority?

C oA k4

46

s

‘MR. CASTLEMAN: Yed. ' =~ Ly Tk

DR. KUZMACK: I think it would be desirable, if

in youy written commentz, you go into a detail on that,

R MR, CASTLEMAN: Ve can certainly prowvide that,
“_}1? . - DR. KNELSON: I neglected to ask you_ohé'tachni
question,

T was kind of shocked about 33 parts per:millio
' Couid you give us the average time, the circumnstances
surrounding the reflection of that sample.
MR. CASTLEMAN: Y believe that was a one hour
sample. If vou check the Tagk Forxrce rﬁpozt, ycu can see

. what reasoning there was. I think that was a samp}e for

PR

‘ n?épeihour‘avernge in time. . T R

CHAIRMAN DENNEY: Mr. Farmer, I believe you
have a question?

B

.Atm e J?c_rwrfing Csm,umn;:
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1 ' | MR, FARMER: Yes. . i»
- ! ;
P Mr, Castleman, X just want to make sure I l
5 3 -undc;stood what you were basically recommendirg. I under-
4 ‘ stand whnthyou are basically recammending is what we should
5z i do is more or less axsess the products and uses and dotermina
6 §i° whether the substitutas would have less of aﬁ'gnviroﬁnent$1=‘
7. . impact than vinyl chloride | '
S- . nrd if we determined that the alternates, like
S aluminum instead of PVC for credit cards have less of
10 an environnental impact, we should ban further use, their
~.: 11> ;“ use, and the ones we do determine are socially acceptable;’
ﬁ ~and there is no Bnbst'.itut'.e, then the type of standard
-~ 3 - wa have proposed would he appliceblae for tha producticn
14 . of polyv:!.nyl chloride for thaose kind of end preducts: is
: 1i1$ .that right? . - .
’ 18 ‘ MR. CASTLEMAN: That is pretty much it. i£ is
17 not just environmental impact. We are also talking about
15 he#lth as well,
19 MR. FARMER: What factors would you recosmeend we‘
20 considér in evaluvating the environmental impact of the
21 subhstitvtes as compared to the environmental impact of
29 polyvinyl chloride? . . e e
I RO MR. CASTLEMAN: Primarily, you a;e_'éﬁnc;%ﬁé'a with
- 24 ) the aixr pollut%on hazards? * ' -
25 MR. PARMER: We would be concerned with all factors,
- Mene Piporting Company
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and that was what I was after.

‘ "w CARTLFHAN SQne of the factors vou mvc‘t
congider -- ¥ould vou congider air wollution to be something
that comes from the combustion of these things, because
if ycu do, you would qaybe be concerned with the health

) hagardé, the final end uses. l )
F o It is not a simple appraisal to make. I would.

" be established

T ——

" of euestions. - .« -..°

=

really like to sit down with you sometime and work out
a little better what we think , what i:inas of criteria should)|
What we are loo?ing for in ways of - -
. eliminating this kind of risk people have been running,'
living next to these plants, and perhaps tzking a cancer

risk,

#  * . CHAIRMAN DENNEY:

~ -

I ﬁould like to ask a couple

L A

One is, T would 1like %o expand a little bit on
what Mr. Farmer asked “you and you were Just talking about.

Tt seems to me if we have learned anything from
the environmental movément, any dislocationg znre apt te have
unforseeable prohibitions or unforseeable effects.

To the extent you are suqqastlng we actually o’
down and devote agency resouzces to making each polyvinyl -
applicapion, and then to ovnluate the posalble adverse
environmentdal and other consequences of each of'ihose, X

am not quite sure how we would do trat.

cemrdl . RE Lo el RS -
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better off., I think you can, again, establish claSSes of

procedures.,

e C3AIRHAN DENNEY- T am somewhat douhtful that

‘we cun do that particularly, because we are constantly

413

If you are sugaesting, and this is going to

‘be my question, are you sugaesting we simply, for instance,

-

if we had it your way, should we bhan this starting a yecar

from now? The reason Y ask this, is the central concern

I have, if we say within a year, whatever time thing vou
want to talk about, immediately switch over and gsay from
now on no more polyvinyl chloride; pipes. credit‘cards, _”
insulation and so on, and various other uses, is it your
opinion if yvou had to make that judgement now that we
would be clearly bettar off, or we could ha better oxf

or vou think there is scme re;sonable way we could conduct
studieq, and all of these things to insure that we don't

end up with a worse problem than we have now?

MR, ‘CASTFLMAN: X think you would be’ definitely

products for which the decision is a lot easier than otherfi
. Where you have some difficulty deciding whether
the substitute is-really something vou would want to go

with, then you could call for more information from t@e

industry by way ¢f the usual announcements and rulemaking

learning new things as with vinyl chloride as we had

anticipated when we started out,

D - : e L e . .
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MR, CASTLFMAN: 2 lot of the gsubstitutes are

going to be the sama thing over and over acain. Once vou

make the decisgsion you have got a pretty ccod idea. When
you see the same substitute coming up it can be applied.
I don't think the job is as awesome as it might

look at first. : ' o

’ CHAIRMAN DENNEY: For instance, in vinyi chloride,
they‘are saying now one of the problems in regulating it
is that we do have limited information, that there is a
20 year latency in the period of cancer, that the oldest .
plan£§ a?a 46 yéafsvola and most of them ;ré léés éﬁan
20 vears old, so we are just now finding out the hazards
of it, We do have some kind of idea of what those hazards

are. We do have some idea, certainly not a f£irm upper

'-Iimiffa$outthe cancers we are talking about and what™ some’

~of the impacts are.

Bed

T am wondering about the wisdom of sa&ing we
know there are some hazards, we think we are controlling
them rather tightly right now, and we could pogsib1§ )
rachet them down even more in the future, at this time,
sometime.

Is it not bossibly wiser fram an envlronmental

: point of view to consider that to take the evil we know

[

now, to figure out how much to cut it down now, bafore

we immediately cut it out wholesale in the environment and

PR . .. a . . . ..o
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and we have a fairly good idea of what the health impacts

chloride should be banned? I mean, considering first off

, stitute produc:ts ~— And, the obvious dlslocations and

risks, We are just askina you to choose among the risks

S amm T R n eV e ST e e T ma P N e P
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perhaps wait another 20 years to £ind cut they are even

more hazardousg than the vinyl chloride?

?

MR, CASTLEMAN: Your point is well taken, There
are obviously going to be some materials you want to ba
careful about in not bringing it into use. But I think
with a lot of these other things, many of them e have had

lonqer experience than we have haa with vinyl chloride,

ara. .

CHAIRMAN DENNEY: Is there any lower level of

risk at which it would not suggest that idea that vinyl
we would have to go through this process of finding sub-

hardshins to workers — Is there any level of risk onebiii“"
risk of cancer 1n 100 in the United States, is thera any
level of risk which vou would not congider a wise risk?
The ultimate banning of vinyl chloride.

MR, CASTLEMAN: TWe do understand that there is

a risk in evervthing, and we are not asking yon to eliminate

that are available:

I do not think we can speak to an éx;ét numbey .
I point out again that Dr, Schneiderman said, that one

in a million was about as much risk as vou should-fake for’

.A:m c k:)cporf«'nq Cpm i,(;nr;
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~‘who came to these hearings, I an sures he would tell you -

'of ouestioning, I see a practical problem with this approach
,particular usa., It just rroduces the stuff and shipsg it
quse by setting a Itmitation on a plant, . .. ..

" gay that Section 112 standard would consist of banning

‘standard for sewar, and that is a problem. - ‘Aifn_&i'
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an existing product in wide use. Near neighbors of vinyl

chlcfide plants are taking, as near as I can guess, one

in 10,000, which is substantially greater. That is cancer,
We are now talking ahout these other effects

on the unborn, If there vas an advocate for the unborn

to ban vinyl chlorida. ° ~
CIIAIRMAN DENNEY: Why don't we start with Dr.
Kuzmack and work our way back.

DR. KU?MACK- Just to follow up on the line

in that a part:cular monower plant does ﬁot proﬁuco for a

+to’ fabricatorn which means wa cannot eliminata a particular ”

-

v o L e

e think it would be stratching it legally to

ﬁse of PVC in credit cardg and and have you. .Your reaction
te that? '

MR. CASTLEMAN: You are not an attorney an& naither
am I, Whv don't we let the attorneys handle that cuestion?

DR. KUZMACK: You also talk about an emission ’

S P

MR. CASTLEMAN: This is more of a legal cueation.

I am not an attorney, X don‘'t think I can give you the most

s -zt K
HE TN T f e - e . - . .
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qualified answer that the Environmental Defense Fund could
offer you on it,

CHATIRMAN DFNNFY: Dr. McGaughy?

DR. MC GAUGHY: WNo cuestions,

CHAIRUAN DENNEY: Dr, Marcus?

DR. MARCUS: Mr. Castleman, I would like you to

_tell me what your scientific qualifications are sdtthat

I may be aware of them?

MR. CASTLEMAN: 7T am a chemjical engineer, and

I also have a Master's degrea in environmental engineering

"and Y worked ‘in air pollution control in the State of

Maryland, and I have also worked as a process engineer

H

t

et

- "in the;éhemicdl industry‘ior a number of years.

just kind of factual remarks, ahoﬁt“the polyvinyl chloride,
Over the past vear industry in their response

to our activities has reduced, tothe best of my knowledge,

the amount of_unreacted vinyl chloride monomer which ?e

know to be the problem. ‘Noc vinyl chloride par‘se, from

sonething in the order of 4,000 parts_per million, from

the latesgt reports have received, to below 100 parts .

per million, and for moat parts below 50 parts per million.

MR, CASTLFMAN: This is not the dispersion rate

for the others. '

AP00028117
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.r351ns would seem to be the most likely place to find a

.. problem, we indeed investigated and found none.

~Aactua11y conducted exneriments, as I recall, with animals

'usinq various propcrtions of vinvl chloride. wood and other

finds in a home or in a business so to speak is due to

" carbon monoxide that comes from incomplete combusi:ion of

DR. HARCUS: The fact that dispefsion resins has
been hrought up is interesting. e

We have initiated a stédy to determine whether
there were, in fact, any dangers to the general public
in products from which are made, using dispersion resins.
And, to date, we have found to look aé a lafge'pumbef of
ﬁroducts. and are'only able to find a very litfle nmouﬁé

in parts per bhillion in one unusual circumstance.

It is our best opinion now that while dispersion

Secondly, I would like to address the area of

fire. The industry itself looked at it a while back and.

thinqs you might find in 2 fire. And, came tc the con-
clusion that while vinyl chloride perhaps offers some

danger in a fire, by far the greatest amount the f;reman

wood and wood products in that area.

While you make a large point of it in your presenta-

tion, Y feel I would like vou to qive us, if you cculd
a2 little more information on how vyou reach that conclusion?

MR. CASTLEMAN: Well, I was speaking a little bit

. L yveL e el - ce . .- . .

- Jcmc !a-porh'ng C’ompa:;v';
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© was an advocate in the rogqm for the unborn he would’

55 l

with one of the authors o% the article on the Distri&t of
Colunbia Firemen, and I think it would be best if I sent
you a copy of that article.

This doctor is a surgeon, HWe found vinyl chloride
combustien rroducts to be very dangerous. Whether he means

more dangerous than carbon monoxide, I would assume, bécause—

CHATIRMAN DEMNEY: Dr. Knelson.
DR. XNELSON: An unreclated point I wanted to

respond to. You made the comment that you felt if there-

certainly advise tha banning of binyl chloride production
in the countryv. Is that correct?
MR. CASTLEMAN: Yes, it is a correct quote, ves.
DR. KNELédN: Tt 80 happens I am a pediaﬁrician,
and Y spéciaiize in digeases of the newborn, and it also
happens that I have locked very clésely into the entire
vinyl chleride issue with real concern, and cannot, as
an advocate ~- I believe I am an advocate for children ~-
and certainly for the unborn child, cannot advise the
Administrator today to ban vinyl chloxide in the country
based on what Xknow.
PR aniRﬁﬁN DEﬁNEY: If there are nb fgrﬁher

guestions? One more cuestion, Dr., Marcus,

DR. MARCUS: We have gone round and round about

,Ac:rw .;'?-;wrb'na (:’(u-:;mm; :
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" and correctly. L L

think that vinyl chloride is easier to 11ve with than

"sonethinq that might do a better jeb, but then wa don't c

' correct, but to suggest that we so test eve?yth;ng‘that'

 miqht be used to rule out things like_cancer.and'other

an industry in which éhero are 3,000,000 employees

which constitute most of those cmployees, you are talking,»

"about people who, say, put plastics on automobiles, X

56

substitute testing. My office in EPA, the Office of Toxie
Substances, is faced with this problem; 'should toxi&
substances control legislation be passed?

Y might say, it is not a simple question, it

is a very difficult one to answer, and answer both candidly

.~ I would like to say that from tha point of
view of what we know now, and that is far more than what

w2 know of other substitutes that night be proposed, I

really have the same information or history of exposure.

And, to say that it is easy to test substitutes might be

mcfbidity problemsg, ig not a very inexpensive project.
Since we know what is geing on with vinyl chloride{

b4 don't-think one would like to suggest that we stop
directly oxr indirectly involved and try something new,

MR, CASTLEMAW: If you mean indirect enployeesA

don't think we are going to stop making automobiles, or

that those people are going to be laid off,

AP00028120
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57
Obviously substitutes will came into existenc;
and we can get a p;etty good idea of the time it would‘
take for substitutes to come into existence.
vinyl Chloride is remarkable in the hazards it
poses. It is recoqnized by the fact that EPA has declared

anly four hazards air pollutants since the Clean Air

. nct was passed. There ‘are a whole lot of things goinq

around that are as bad as vinyl chloride in the context

"of thinkinag about substitution. That is a point to make.

CHAIRMAN DBNWEY: T would® llke to thank you,. o

Mr, Castleman, I would like to take about a~ 15 minute ST

break here, in order not to violate the anti-trust laws.

I understand another network wants to set up.

I don't know where they are from. I think thev are frcm

We will meet back here. We will start again at
20 minutes.to 11,
{Shor+ recess taken)

CHAIRMAN DENNEY: I think we will start up .now.

If anyone in the hall is interested in coming in,now is

the time to do it,
. The next witness is Mr. Ralph Harding of the
Society of the Plastics Industry, and I would appreciate

it if the gentlemen accompanying Mr. Harding, or Mr,

Harding himself, will introduce the people accompanying him

Acme i?c;m ring Cnm pany
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' s;aecif:.cally, T will describe how the Vinyl Chlor:l.de and '
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s o

- and sitting with him at the witness table.
s Is evaryone ready to ¢o? All right, Mr. Harding,]
would you please lead off and introduce the people with you.

STATEMENT OF RALPH I., HARDING, JR., PRESIDENT
OF TRE SOCIETY OF THE PLASTICS INDUSTRY

MR, HARDING: Thank you; Mr, Denney.

Laides and gentlemen, I am Ralph Harding, Presi-
dent of the Society of the Plastics Industry, SPI, I “am
accompanied by Mr. Albet J. Beveridge of the firm of
ruckelshaus, Beveridge, Fairbanks and Diamond, our special
chalrmnn of our Techniéal chmittee.

on behalf of the Saociety I will comment on

EPA's proposed vinyl Chloride Adrx Emissions Standard,

Polvvinyl Chloride Producers Group of SPI interd to respond
" to the prorvosed Standard:; our reaction to the Standard;

and in the industry's posiiion on methodology useﬁ by

EPA in developing the Standard, .

Let me summarize our position right now. .We'
will do our best to meet the Standard. We do want toc urge
the making of constructivc chanqes in the proposal and wil%
do 80 in our written comments to be filed on February 23

B

SPI is the trade a350ciution for tha plasties

!

industry. Our 1200 member companies and 52 operating units

Jcma !\cpar’:ag Compa ny
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‘the Society also includes processors and covertors of the

. percent of the plastics materials and machinery produced in*

'the U.8.A and about 75 percent of domestic processing

‘WM, and caxries forward through its polymerization 1nto

“to its multitude of end uses and ultinmately to 1t9 '

. recyc11ng or disposal
'tat 22.1 billion pounds of which nolvvinyl chloride

thare are 17 vinyl chloride monomer producing plants and

41 polymerization plants. Twenty-two companies repfésenter

" members of SPI's VCHM and PVC Producers Group,

iused plnstics porduct in tho United States. It is a solid

- produced by several different polymerization procegses.'

chemical derived from petroleum or natural gas and chlorine.

includo produecers of plastics raw materials, resins,

modifiers, adjuvants, machinery and mold builders; end

resins into end products.

¥We estimate that SPI membership represents 95
volume., The.Society's concarn with polyvinyl chloride
begins with the manufacture of vinyl chloride monomer,

pclyvinyl chloride, PVC, and the varions couversion‘processep-

In 19?5 total pastics production is estimated

accounts for 3.7 billion pounds. In the United States

. . A
ing over 99 percent of VCM and PVC capacity are active

Polyvinyl chloride is the second most widely

Y

The sold source of PVC is vinyl chloride monomer, a gaseous

P TER R A
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Although Y know the panel fully understands this,
I think there are some in the room that need it clearly
undexrstood that VCQ is a gas and PVC is the solid. The
plaatic derived therefrom,

PVC is used in a vast array of industrial and
consumer products. While there may be substitu;e;_for
many Et PVC'Q end uses, in zomehaféas, éuch as blébd bags:
and surgical/medical tubing, polyvinyl chloride is

_irAispensable. The availability of PVC has made possible
the advancement and develcopment technigues which are ’ f- e
é:A essential to medern blood technoloqy and the txeatment of
kidney diseasa.,
The beltingindustry has stated that there is
N0 aécéptable'substituté'f;r conveyor beltirgmade from’PVCﬂ
.1wh£ch'wcu1d affect ihdustrieé that range from coal mining.
to grain and processed food,hnndliqg. |
In other areas, PVC has become vitally important;
for example, in packagirmpuses and commercial and industrial
wire and cable insulation. DPVC's resistance to fire, water
and solvents as well as its own chemical inertness have
made it invaluable,
As to other uses of PVC, it is uncertain whether

’ substiiutes are available; more critically, ép we not know

the time necessary for their development and whether: they

possess the same valuable characteristics as PVC?

T . . R W v

e~

./4:»1' prporlcng Cor:r’m:ny> . ' ‘ -
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! ii Moreovef, It is unknown wﬁether roterntial substitutes may
2 % thamselves nogse a threat to public health,
8 i Originally it was cur hope to be able to prcvide
3 detailed corments on the proposed Standard and the
s . accompanying Standard Support and Enviroﬁmental Impact
6 i Statement, The Scientific Technical Assessment Report on
?.- vinvl Chloride and Polyvinyl Chloride and the Quantiﬁ#ti%e
B i Risk Assessment for Community Exposuré to vinyl Chloride,
? é Thé prooosed Standard was not published until
18 ?ecembg; 24, 1575, and the supporting decumentation
?1 f §as'nog‘avai1ab1e to us in time to circulate-piigé ﬁo:t£§?  _
12 week of Janmnary 5, 1976, Only then were ouxr vCM/PVe |
b " producers in a position to begin analyzing Epkjs‘materia;.
14. In ‘addition, The Quantitative Risk Assessment
15’ ﬁccument is a new document which we were unawarae EPA was -
0 nreparing and it requires substantial time and expertise
o to offer informed comment, - S
13 Tharefore, hecause of the iming of this hearing,
' my corments will necessarily be general. We plan to submit'
i extensive written cormments on the tecﬁnical, 1ega1,.
21 health and economic aspects of the vrorosed Standard
‘ 20 before the February deadline.
23 i | Majo? area; of concern appear to Sa; Oﬁe;:'i
# {nclusion of small research and development facilities within
25 ’
. .Armc ’?a,porfz‘ng ompany .
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the Standard. Two, certain reporting and record¥eeping
reouirements, and three, especially, the absence of
existing technology to strip some dispérslon resins to the
level proposed in the Standarxd.

In addition, some member companies are plenning
to submit theif own detailed comments on igshé§ réised by
the Standard and the supportiﬁg documents. |

As I gstated at the outset, our VCM/PVC producers
will do theif best to meet the stringent reqirements of
the proposed United qtates anironnental Protection Agency
Stan&ard for vinyl chloride. As estimated by the "?5 -
adninistrator, this will entail a cost of about $200
million with an annual operating cost of $70 million, OCur f
preliminary aﬁnlysis 1nd£catea that these, bstimntes are
“low. Althouqh the coats are qreat ‘our iﬂdustry as a
" matter of principle is dedicated to nasuring that the public
gealth will net be jeopardized by the nanufacture of vinyl
chloride monomer or polyvinyl chloride resin.

' one aspect of the proposed Stanaafd_deser§ea
srecial comment at this point._ EPA chose to regulate
vinyl chloride under Seciion 112 of the Clean Alr Act, v
This action requires emiseion'standards for ﬁéza{éghs’airf;f~'
pollutants to be set at leve’s vwhich in the judgm;ﬁttcf the

Administrator provide an ample margin of safety to protect

public health., Despite the fact that no demonstrable health

.- M
R N E . T [ - .. - -

jcrru f\?epo.-f-c'a_g .AC;om,rmn ¥
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.although wa believe that it has not adequately weighed ..

risk to the publlc who live in the vicinity of our plants

has been shown, the Administrator iz of the opinion that
a safe level cannot now be conclusively datermined.
Under these circumstances EPA has a number of

cheoices including deferring action until it has more

facts; banning the substance; or requiring the installation

of control tezhnology to reduce vinyl chloride emissions
with or without reference to cost,

We commend the Agency for considering costs,

them againat the actual benefits Iikely to be achieved in ;f
protecting the public health,

In considering vhether to ban vinyl chloride,

EPA was faced.with a substance that is apparently a human

’~,carcinogen at high occupational exposure levels which

existed in some plants prior to the imposition of

the OSHA Standard, and a caicinogeﬁ at lower exposure levels

in test animals, but which has no demonstrable health

effect at the extremely low levels found in the meient air.
In addition, polywvinyl chloride has many .

beneficial uses and its produetion and further use in

various applications involves over two million jobs.

" Given the absence of knowledge of any adverse health effects

of wvinyl chleoride at the very low levels found around the

nmanufacturing facilities, EPA decided that a total ban

e ~

dene K.
TNy spror: l'l‘lq Lo} "J}(lﬂ.]
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; vould represent a cost to society that could not be i
2 | . : i
J sustified.
a ‘
- EPA’s decision to utilize a contrel technology
4
alternative involves a further consideration of cost,
5
The Agency has taken costs into account in setting the
(1 _ . e
proposed Standard only when "costs appear to be grossly
7 o : ‘ - ‘
Qispronortionate to the emission reduction achieved.™
8
' EPA rejected a "fine balancing of costs against’
9
benafits" in setting a best available contreol technology
0§
_ standard.
SRR | . As we have stated, at this point we believe that
12 ' :
- .in view of the lack of any demonstrahle health risk at
13 :
the extremely low levels of vinyl chloride in the ambient
7 S ISR ‘ . ' ‘ L
Co .- air, the Agency should have undertaken:a-more careful " "
s ... T , o o
“ balancing of the costs of each specific control requirement |
ig . ’
against the emission reductions likely to be achieved.’
17 o
We urge EPA to attempt this balance before
18 '
promulqgating a final regulation in this case, We also
19 '
believe FPA should apply the same methodology in the
21) ‘ :
future when regqulating substances posing problems similar’
21
. +o0 wvinyl chloride.
. 22 PR R R : . . R ) .
. e We want to support the propoged Standard and we
23 fo Coe AU .
will offer a number of constructive suggestions regarding :
24 .
the Standard itself, the Standard Support and Environmental
25 -
, Impact Statement, the Scientific Tehcnical Assessment
Cae - R e : . TS ~ %
’ ..44'-'"’ f(?lnnr?;;)n C,.'u-i XL 2N
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Report, and the Quantitiative Risk Assessment for Community
Exposure to Viny Chloride.
Our initial review of these documents dis-

closes vhat appear to be errors, inaccuracies and unjusti-

 fled conclusions which shonld be corrected before the Stand-

i

_érd is finally promulgated, These problems will be addressed

in our written submissions and in thoge of the individual

companies,

The proposed Standard becomes effective 90 days

'; after promulgation. A waiver of up to two years to -

- comply can be gianted by the Adninistrator. In light of

the lead time necessary to develop additional technology,

.%o -oxdar new sguipment and to have it installed and

'N'demonstrated, gone ¢omranies will undoubtedly reguiré fhisj'

addifiohgl-time in which to‘comply withbéﬁo pfoposedlstandar

SPI algo takes this opportunity to commend the

Agency for adopting an approach which allaowed an open

axchange of information between the technicil people of the
Agenecy, the industry énd other interested ﬁnfties. This
approach to developing & standard which involves complex
technolegy is sound and we encourage its use in_the,future.
We also'éncoﬁrage the Agency's utilization of a
quantitiativa risk assessment analysis in determining the

appropriate Standard. Even though we have major difficulties

P N e R

.‘./Jcme }'?rrorfingvco)n'panyl S
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B 3 in thig instance with the published document, the
2 ﬂ underlying concept ig worthwhile.
The Administrator of EPA has diseretion onder the

4 Ciean Air Act to determine wiich chemicals he believes

& may be hazardous to the public health. He admits his

8 ' uncertainiyf about the potential environmental threat posed

T “by viﬁyl chloride and concedeé that there is no demon-

s i strable health risk to the people vho live near vinvi

° ? - chloride or polyvinyl chloride plants.

0, To fill in the gaps of our health erfects knowledge,
“1; Fve ;;iieve ha has on obligation to establish a procedure '

12 ! whereby the Agency can gather additional information.

e We strongly urge the U. S. Environmental Protection Agency

14 .1;to prcvide leadership in implementing a thorough. coordinatei,
15 joint labor-management—citizen and governmnnt research

1 program tc give c¢learer answvers o continued guestions

i about the health effects of vinyl chloride inciuding

18 whether there is a safe "threshold” level for vinyl chloride
2 in the atmosphere,

%0 V The problems associated with guspected carcinogensj -
2 it with no established thresholds are simply too important .

?2 . for each affected group to parsuo its own limited goals and
= rto have the medical facts clouded by emotional claims.

o There are important studies which we understahd have been

2 j undertakn by Dow Chemical Company which Dr. ﬁerry J. Gehring

_/4cm} l?cpnrff'ng Com,oar;y
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wiil describe in some detail and we are hopeful that these
and similar efforts can be continued and encouraged by the
Government,

The industry-has participateﬁ in preliminary
steps to establish a comprehensive, coordinated researchl'
program. Frankly, we had hored the Agency's rgspbbge to
oh&lous regearch needs would have been more aggresiaive and
we hope that it will adopt the recormendation of the
affice of Air.Quality Flanning and Standards and the 0f€icev
of Alr and ﬂaste Management on qeptember 30, 1976 to
*initiate a research program to develop more definitive

data on ths human health effects of evinyl chioride in

the general population and on ambient air concentrations

4

. - o ~

Thank you for affordinq the Society this opportunity
to appéar.

CHATRMAN DENNEY: Thank you,’Hr. Harding.

Jack, do you have any questions? »

MR.- FARMER: Y would just like to urge SPI in
submitting their detailed information, that they address the

cruestion of the substitute that Mr, Castlenan brought up

'
- Yua ot

earlier.
T think this is an area we have not had a very
qood handle on, and there have been a lot of discussions

about that, 8o, any information, as detailed as possible on

._/dc.-n @ j’:’tﬂn;h‘ng COIH prany
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substitutes and possible problems, or otherﬂinfornation,
about substitutes for PVC, T think will be helpful to
us. '

MR, HARDING: Thisg is pdtting us in a somevhat
dl£ficult position since I do represent all plastics, and
I :would like to think my interest is balanced.
) On what criteria do you want the queeﬁién of
substitution considered, and what specifically do vou ask

"us in this connection?

MR. PARMER: I would not limit the substitute:. .

i

“ 1ist to merély plaitics.. We are~ta1king about ﬁatériﬁl*

besides plastics, and I appreciate vour position in terms
of ;epresenting 2ll plastics industry, but I think it
;fﬁoﬁ;d'pg'very ﬁklpfﬁl'to us to address thse substitp#e- <~€};
fﬁﬁestiﬁh;':If we knew more about the usas of PVé'suand';ﬁeﬁ’
the possible substitutes for PVC in all these end use
applications.
'is alwvays a substitutelfor everything, where do we go?
' ghere is a substitute for everything including me ™~ LT
‘and thee, sir, '

-

~ MR. PARMER: I have been hearing there are soma
.dses'for PVC for which there are some substitutes.
CHATIRMAN DENNEY: Me and thee may not have sone

of the adverse environmental effeccts.

o .

Jcmn ’?f;ﬁo;ﬂng (..oam.:vany
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_think they are ready yet to be able to ascribe whiuh costsi

Me. Wyatt, do you have any comment?
. MS. WYATT: You mentioned the costs that would
be incurred because of the Standard. Could vou tell me

about what percentage of those costs will be incurred

because of the OSIHA standards?

MR. FARDING: No, I camnot. I think it is a

premature number at this point. Nor have we attempted

ag an industry association to do wore than help the
companies supply vou with information on that score directly.
I think that they are interrelated. I do not

to which standard, and there are other standards. The

Food and Drug matter coming up relative to the monomer

'-content in the product which is involved here.

MS. WYATT: T was wondaring, did they not have
conveyar belts hefore PVC wasz produced?

MR. HARDING} Yes, I believe they did, but Y think
it was demonstrated its particular worthiness in this
applicﬁtion. .

Sure, they had metal conveyor belts, and yet
it has many desirable characteristics that are needed by
the people who make use of conveyor belts.

' CHATRMAN DENNEY: Dr. Knolson?
DR, KMNELSON: 'Thank you. I have séveral‘questions

I would llke to pose.

—_— = . . N -

_ﬂcm. }\ cparfing Gompany
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I The first fundamental one. What is your criteria i
éstablishing the carcinogenic propoerty of a ccﬁﬁéuﬁd? I
! an prompted to ask the question by your comment in your
] pzeﬁentation here concerning éhe "apparent carcinoqenicity”
of VC monomers? B

MR, HARDING: I think our position on this

'eubject will become more clear to you when vou hear what

Dr. Gehring has to say.

! DR, KNELSOMN: Do you have any further response
to that question?

Lol " MR. TARDING: At this roint I think no, because-
:'his comments will bear divectly upon gsome =2spacts of that.

DR, RNELSON: All right, I get to ask the

gﬁ;stio;tﬁgain.- .
o MR. HARDINéz éerry-will be happy tﬁ'answe§ it;:
DR, KHELSON: On page two you talk about the
indigpensibility of PVC in the blood transfusion technoloqgy,
blood bag, surgical/medical tubing and so forth.
I am:not exactly ancient, but there was a time
we d1d not use this polyvinyl chloride for these things,
I would like to have you elaborate on this.
ﬁ; \  ER.'HARDIch Par bé it for me tb tell a dpcto;

.hawvif'ﬁorks; but I think that in the matter of transfusing,

the use of this particular type of tubing is made far

0y

y gafer and far more effective, and in the case of blood bags,

RS S

_/?:m.r p’l’of’"l‘ﬂ#‘ Comnnnu

~ AP00028134



i

5 ~ the whole blood bhag system is huile around the uge of :
. # thege plastics.

5 I N DR. KNELSON: I know. The glass bottle industry

5 was built around the availaﬁility of glass,

5 I don't thipk that is the issues, What 1s so

.. ‘.pecial about this particular material?

. ' MR. HARDING: T think that you have 2 tremendous

5 added factor of safaty.

10 DF, RNELSON: What are these factorz?

y ';;5' ;';\'.‘MR: HARDING: For one thing, the blood bags

N 'don't break’ when you dron them, and I think that, again,
indispensibility is always a relative matter.

DR, KN?LSON- What is Tygon?
N MR, HARDIHG.HiIt 15 a form of PVC. " PR
s DR. KMELSON: Teflon certainly is not?

4 i

18

17 MR. HARDING: No, teflon is not.

18 DR; KNELSON: What are the -- You tﬁlk about

19 tha.kidney diseage treatment that is dependent upén PVC ‘
20 l for the artificial dialysis machines we are using.
91 ’ Wh;t are these membranes made out of?

. - MR. WARDING: I will have to file an;én?wer to

23 .ll.'.t?;}-.(at \gﬁgstiozi;,, ) ‘ . ' . .'-'f-‘ o . - -.'4_.',1_' _

24 DR. FNELSON: I don't think they are‘made out

2s |l of PVC. The first ones were made out of cellopﬁane.

MR. HARDINP:  PVC has certuin characteristics

D e o rtaal v, . v
.

_44;:7!. /er,;arf:nq eam;:nn" ' D :
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that are considered for these types of applications.

i
{ . DR. KNELSON: O©On page eight you say the "'!
4 ;‘ Administrator admits his uncertainty about the potenetial
! } and environmental threat posed by vinyl chloride.
5 I would like to comment on that. We alt;ays
o have a certain level of uncertainty. We always wish
7 we had bctter data for any requlatory aecisiona made.
5 j. But, I khelieve the translation of this could be, admitting
g doesn’t
uncertainty/mean’ admitting no problem exists, and I do
10 not believe that is the interpretation. or that interpre-’
j ."}1‘ ¥ yation can be applied, -'ff "'“‘-q, "-t;:“ ,?3‘f1%
.12 MR, HARDING: It admits there is an uncertainty,
. I think. 7This is vhy we go on to say scme 0f the things
R ‘f“fthat follaw. ' “L'; oL o 'Nf ' -
18 T L DR..KNéiSGNz.II ﬁhink we could probnbiémﬁiefacé
e every comment we make about requlatory decisions of the
v . agency with the statement there is some uncerﬁainty.
1 | .- . : MR, RARDIN: This wvhole point made here would
B support what follov;r's .concerning the r;eeds. ’
20 DR. RNELSON: As a research administrator I -
z heartily endorse your recormendation.
2?_ CHAIRMAN DENHEY- Dr. Marcus.
= DR, MRRCUS.- I £ind it interesting you find there
2 is no demonstrable health risk to the people who l;ve near
» vinyl chloride or polyvinyl chloride planLB.
¢ P i .
..4cnu "?caopftrly fom-m-uy
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" one listens to Drs. Wagner and Irfante who seem to implyiv

" the ‘birth dafects were of the same tvpe ad those found . .

'in Norway, is not being able to say = non~demon9trah1e

" to look around the communities they work with and go

.. e . . _ . ' .o . -

Now, that i8 not such a very nat statement if

that in Plainesville, Ohie -- And, we have found recently
in the first week of December, Y think it was, in MNorway,
that there was an increased level ofhirth defects of
wonen whé li?e within éwo t& fiﬁe nmiles of vinyi &hiﬁr;de
monomer:piants. The nature of these birth defacts was
central nervous system,

The thing ¥ find, as the vinvl chloride coordina-

tor for the Agency particularly interesting was that

here in the United States as was found in Norway.
I also find that three times the expected level
here in the Unitod States -~ Two timas the expected level

health effect.,

I would also ask the cuestion, why does industry
leave it to Government to do these kinds of studies?
Why haan't industry taken the lead and locked in the
environment? Why must the Office of Toxic Substances

conduct thege kindsg of thinqs in the community?

\

I feel it is part of the industrial responsibiliti

about and see if there is any problem, because we are

now involved in a rather expensive and difficult decision to

- . . M b

Aleme l"?npm;!x’nq C’am,vanq
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‘ lby CDc on the studies in ohio where they concludeﬁ

) diffbrantlv from Dr., Infante. I believe thera is alao

_does not come up with ve:y alarming {nformation, but :

think this is an area where both the record of this hearing

is that pecple will geot cancer or are dying in the streets.

T think there are four questions thare.i

i
74 |
| ?
look at communities in which vinyl chloride mononer
exnosure would be the greatest.,
Secondly, to define the population at risk and
to, thirdly, lonk carefully at medical help to determine
whether there [ has been any morbidity.

I don't think tho only reason one regulates

I would hope that you could answer why industry has not,
at least vou,have not looked at thia?

MR, AARDING: : would be qlad to take first — -
I don't have, nyself, the knowledge to ¢cmment

on the Narway study, I beliesve vou have some =~ A,report

another study ‘that is being refarred to, which is not
vet publishe#, and we have not had tﬁe priVileée of

saeing it as some other nreople have apparently, relative -
to a gtudy jointly conducted by industry, labor, govertment;-
to further investigate the area that Infante talks about.

Again, by hearsay, I undersatand that report

and the situation needs to have further information.

With regard to the studies youn zre referring to,

_—-‘4rmc ’f?__, arling c.wr.u.nir.‘

AP00028138



R R . L -

' 75
. . L |
5 let me just partly remind vou, sir, that it was the
¢ L industry supported research that discovered the prchlem
"1 4n the first place.
* | Furthermore, we have proposed and there is
"
’ . . discussion underway, we have proposed that there be :
° joint‘industry—government—labor-public studies.
? We are not asking the Government to pay for all‘'™
s g it, Ve are being, verv, sort of, if you will, restrained
K ! in promotin§ this., We want thig work to co ahead and
10

T we would rather not have it be anything but joint, a joint
-11 o -
) ) sponsorship. “In today s climate, if irdustry were to pro-"’
12

poge and finance and announce these studien unilaterally,
? { today'’s climatas makes it likaly thot the findings would
14‘ 'not be accapted, and .wa think the subject is too important
» !' for a discussion of methodology, and indeed, the facts
? E covered by this study, there will always be a discussion
-
- ! ' of interpretation. But, we think'it is much more important| -
e that we get on with the work,
¥ L arén't asking the Government to do it all.
& ! We are asking tﬁq.che:nmeni to help see it is brought
21 5
bt about. .
- DR. MARCUS. Do you recall when you ware first
A;~informed about the Maltoni studies, ‘and we were first ‘ Rk
* informed of the dates, to your knowledge?' ‘
23

MR. HARDIMG: This whole timetable, this whole

Jdcme f\?cp;ar!ing' a-:;tpany
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T
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chronology has heen rehnsﬁed and rehashed and rehaéhed; in
"and out of the press. Are you asking me when'I wasl‘,
first informed? ' |

DR. MARCUS: No, wvhen Maltoni first infurmaed
‘Industry and industry first informed ILPA?

MR. EARDING: Maltoni, as I recall, first -

-

" . announced that he had some rats with tumors and I hope

Y will be_allowed to correct this because I am doing this
from.meméxy rather than notes. But, it was in the spring

© I believe of 1972, Is “that right, 19727

(RS . -

PR

MR, HARDING: Three, all right. Mo, 2 study
at a senminar in Xtaly vhen a numbexr of people from both

_.1industry and'pr@;ﬁment’wepe‘prdsent, That was the

;i f£irst announcement of the‘subjecﬁixapg nobodyt;eally géog‘*

it too seriocusly,at that time., It was just a preiiminary
finding. I am trying to wﬁrk bacﬁ.
I think it had to be in the spring of 1972,
But, in any case, this study had been going on. It is
‘the kind of study, as you well know, where preliminary
findings are not particularly valuable, It is just to
. carry it forward. _ ‘ e 7
o “He vaéiiog Q;igiﬁ;ily ééing to anno;ncéhanyfﬁiﬁé
until about 1875 on this study.

DR, MARCUS: T would like to say something in

./4:.-}" I()c,-mrf-'ny Com‘mzay

TS [
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";:was a possible probiem; didn*t they initiate this kind

77‘
defanse of industry whicé is kind of an unusual position,
But, it is not the position of the United States Governmen
a prioxrity to eliminate data conclusions or studies
done by industry because they are done by industries.

I might compliment Dr. Cehring's studies, they
are very well dene, We accept that dééa, ard in part
most of the conclusions, the same is true of Haékéil'
Laboratories and otherplacas, becauce done”hy;indusify does
make it una&captabla to the United States Covarmment,

We have now a plan in our Office in which we
'bgve engaged the industry, the Society fqr.the industr§‘i'
and Government, ﬁnd Staté Gofernments, to looi at:the
particular problems, s¢ we can work together.

MquuﬂstiOn.iS why, when industry found out tbérg

TR N
of study. And, Y hope in the future should sometlhing else

‘come along that we will no£ have to go through the bureau~
cratic process ko do that. It just takes us too long.

MR. HARDING: The industry did-announce it.
The industry did gtaxt it. Almost all the work on wvinyl.

chloride has been financed and sponsored by industry,

" Eindsight makes it very clezar z lot of things could have-

- w4

happened sooner. Buﬁ. in terms of what was found ont
and done about it, we moved preity fast, and we have not

really. tried to hide the subject either.

- e e

- .Jdcmt H'Po;ﬁng 'lc’cm,nan:_c o
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DR. MARCUS: I never meant to imply that, -

MR, HARDING: I know that. I think we-tend to
"agree. I think wﬁ are reacéing the zama point that
more data, more understanding is needed, and we are
hopaeful this can be done on a coorerative, joint-basis.
N DR. MC GAUGHEY: I would.like to follow up -~ |-
‘on this last foint fou'made. e
i In your conclusion you mentioned that several

res¢arch gtudies on the health effects on the populaton

‘of vinyl chloride are needed and I an wondering

SF ‘v ,,.

v?irst cf a11 I would ha very anxioua to nee detailed

f-statements of just what studias ycu think zhould ba done.

Secondly, I was wondering whether or not

ji“ you think =— I would like to get your 1deas.og'Wpééber,mu,\ s

{ = y B ) R :'- A £

it you think these studies are necessary before we promulgate
>_the regqulations.

In other words, how long do you think we should

_ wait to get these studies, or do you think our current
information is adequate to set the standards?
MR. HARDING: T do not think it is our intention

to put these studies in front cof the promulgation cof the

- I TP - - .

:.reaulations. . .y Lo

"DR. MC CAUGHEY: '?ou:ho not see these as affecting-—
MR. HARDING: I think it is a matter of getting

more and better information, so we all undirstand the .

VR - B
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'never coing to get the finite absolute answer, but we

‘_fis going %o talk about this.. L e : e A

. can in effect atudy younx data versus our data. Not between

‘-Government and industry.'and get on with knowinq more. U

S A P L .- S

X4} 1

mcthcdﬁlogical problens in trying to answer a question
like, that, and how would you proneose going about it?

. MR, HARDING: RAgain, I think ¢his is what this
group is attoempting to study, and in today's time with

the measuring techniques available, and the vagnaries

of the kind: of data that are being developed, we are

should get a little closer,
e are talking about mathodology and we are

talking about morse: studies alonq these lines., Dr. Gehring
[

r.ne' .

Again, with the protocol, and the prior¢ties.

if you will, a matter of 4oint development so that we

DR. RUZMACK: Your feelinq then, the study on .
the matabolism of the gubstance in the body is one qf
the main sources of shedding light on tho threshold guastion?

| MR. HARDING: I do, but perhaps others ara
going to add@ that there ard other studies that are equally—
valuable.

DR, KUZMACK- X think one of t -3 nrahlems we run
1nto in thin sort of thina is that you start testinq .
animals at very ‘low levels, it redquires thousands and

tﬁousands of animals-to really gat anﬁthinq, and it is

. .décme ’?q:.orflng Cpm)uaay
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f'with this? L o e Tt

"~ liason already estahlished We will not be, per sa, a
'~sponsor, but throuqh our joint membership'there will ‘be
" 'a close relationahip, kaeping in mind that most of-our

concerns are involving the plaatics industry bcyoﬂﬂ when

~which have concerns primarily back into the chemiqgl

‘precass., S0, vesg, thare is going to he —-

' the value that lies ahead from the kind of work that will

81

really questionable ahout the feasibility of that sort of

thing,

.

MR, RARDING: I agree.

CHAIRMAM DEUNEY: A?e there any other questions?

Dr. Knelson.

DR. KNELSON: We have beentalking about joint
research by industry ahd Govornﬁent aqencieéand Government
ins£itutions, elther conducted jointlyvor shared,

There ig coming into existence in Research Park,

NOrith Carolina,rome research. Is SPIT becowing involved

o

$ -
_\.. '- .

-
. W o

.R
o>

W

MR.IARDING: T think all the merbers of »'th-at

conmpany are membars of our orqanizdtion and theve is

it '- -

.

the material becomes rcady for shipment.

There are other sagments of the chemical industry

Thare ars high hoPes in our whole 1ndustry abkout

be done by the Chemical Institute, the Insti;qte of Toxicology.

DR. KNELSON: You say that although the costs are

. _Acma‘ foor&'ng C’mﬂpany
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by polyvinyl chloride or polyvinyl chloride resin.

» legistlation?

of 776 which you feel are far too :astricttve?

T T P o
— e P t,

o

great, the industry as a matter of principle, is dedicated

to health of the population and that it not be jeopardized

I am sure you would maka the same statement
with regard to any of the products, not just PVC; is thgt-

_gorrect?
_ MR. HARDING: Sure. : o

DR, ENELSOM: Would you care to comment on &oér
Society's hosition vis-a-vis pendiﬁg toxic substance

MR HARDING- X am not an expert on this. aubject.';
havinq heen otherwise involved but I would say that
the plastics industry recognizes a need for some control
being exercised . in this aren.

At the same time, w; ¥eco;ni=e a balancing need :
not to stifle the intrcduction and deVelopment of new -
materials. That some cf the contxpl being proposed are
extremely arduous and vwe think unneéessary.'

‘ So, we are looking for a more modern approach
to this.

CHATIRMAN DENNEY: DNr, Marcus?

DR. MARCUS: Would you please identify the areas .

MR. HARDINC: May I corment in writina to you

on this,; please?

_/4‘.'"(( /?c orfing C)om yany ’ me
fd L pany
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MR, BEVERIDGE: 'Hay I =zay this is fazr beyond the
-bounds of these particular hearings, Dr. Denney.
‘The question was asked whiéh'phrticular portions of
;tﬁg tgxic' substances bill Mr. Harding finds too restrictive!
~and may ; address a procedural motion, 1f vou will, to you -
;L:to say it ;s far outside the bounds of this particular '
‘tlhearing. L T
MR, DFNNFY: Yes.

MR, DEVERIDGE: And, if we want to respond, we

TN

will respond to it in writing. o

' o MR. DENNEY You do not havc to respond to that.
Your w;iews ware solicited, but you are not bound 1;o reapona
to that.‘ If you care to submit it, you may.

ff‘fvz'*; - HARCUS: I wuulﬁ liku to explain why X asked

-f that question.f It seems to me you ‘have had a partiaular =
exposure to what can happen, should a chenical be 1ntroduced
‘and then there be a very unfortunate set of circumstanceg
set into motion. '

X was hoping to benefit by your experience with
your response. I will be leoking forward to your written:

responge.

MR, HARDING: Acknowledged.

Vet

P

f;;,fs.j'n CHATRMAN DENNEY: I have one queséibn.:fii ;s”
a tough question I think, but I would like to hear your

response to it.

.44"" I?c orfin .eom any o -
o~ b4 rpant
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" 1ikxe to hear your response.

* -from that activity?® Specifically, someone who lives near *}

'T*in any‘way from that plant? - R , U 32

today to make Suxe that those risk9‘a:a kept at the minimum.

'"there is a need to clean up and to protect people, but

84

" why should a osrson who does not bear thae direct

or even indirect benefits from an activity have to suffér
any risk frem an activiey?

MR. HARDIRG: That gets right to the heart of
the whole thing, doesn't it?

CBAIRMAN DENMEY: I think it does. I would

MR, FARDING: Say it again, please.
CHAIRMAN DEMNEY: VWhy does a person who does not

derive benefit from an activity be subjected to any risk-

a vinyl chloride plant who may be subjected to a relatively

iotyr risk, have to 'bear anv risk, if he does not barefit

‘- -w . =,

-

MR, HARDING: We areenot in a position in industry"

But, I think that individual has to recognize a part of
a2 gsociety beyond the comrmanity in which he lives.
This cuts- into the whole question of how we
deal with clean air and clean vater and the substances that

-

are injected therein,

b 4 don't think you can justify undue exposgure and

T think the approach tha agency is taking in vinyl chloride |

is to minimize the risk, take it to the 95 percent below l

e - ot . . P < -

jcm: pfp&rh’ﬁ& .Con‘m pany

A
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. chloride. I just wanted to get your reaction te it. .

.o

-~ you. . R N o

‘.23 s

know whether we are:qoihq to have problems.

vhat it was, and to decide that this is a sociallv acceptanlé

risk.

.

I think we are engaged in that kind of discussion
whether we realize it or not, all day, every day, in

everything we do, including watching our children walk

off to school. . s B )

CHAIRMAN DENNEY: Let me say I aaqree. Tt is

a very central question that enters into all of our gctivitiqsg

I want to emphasize T do not think it is unique to vinyl

I might have one further question;j:;fjg”if,jf:

Y% no one aelse has any further cuestions, thank

vou, Mr, Harding, I appreciate it and the gentlemen with

’

- L. . - [

-

Will the“gentlemam from Dow Chemical please come .

forward?

Hopefully there will he no technieal difficulties,
but there are sone teéﬁnical complicﬁticns. Some slidesn
were planned to be shown directly behind us, on usg, or
under us., I am not sure what happened. We possibly
should start to see if we can get them ur here, before the

Dow péople start ;heir{presentation, and then wé'wili'“ i

I S

Would somecne please project one glide up? Can

the panal members move out of the way? Ts that relatively

R < . e we

Jqf'ﬂl ievtmrﬁn - am PLEXN
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86

clearx? ArTa you

Wwould people rather have more lights?

wSatisfied with this?

Before we begin I would like to ask, first off,
approximately how much time do you anticipate you will
need to give your testimony, leaving questioné aside?
GEHRING :

MR, one-half hour.

CHAYRMAN DENNEY: All right, one-half hour for’
'Pow, and it is my understanding and I hope Pecple here will

correct me if I am wrong, that Alr Products and Diamond

Shamrock ars planning to appear, but very briefly, a total’

-

Is that incorract? _ 1._£yi,;f“ij

- e bl
- e,

A VOICE: That is corract as o Adr I‘roducts. -

" CHAIRMAN DEMNDY: IHow sbout Diarmond Shambock?

A VQICE:

CHATRMAN DENNEY: What we will try to do then is »
trv to complete the hearings this morning. We should be
‘done at 12:30 at the 1atest; but we will try fo‘wrap it
up this morning.

The witness for Dow, I believe is Dr. Gehring.

DR. GEHRING: Yes.

CHAIRMAN DENNEY: tould you please introcduce the

gentlemen with you, not on the panel. Dr. Marcus wears

many coats, :
STATEMENT OF P, J,. GEHRIRG
DOW CHEMICAL, USA.

et N L e e »

. .';zkﬁ; ﬁa-onﬁn szpun
d g Y

Also correct o L B ~:'

-
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~of Dow Chanical. On my left is Mr. Paul Hili who is

 studies being conducted in the Toxicology Research Labora~- -

to asseasinq the potential hazard of low level exposurea;- ..

Tha Dow Chemical Company.

‘of chemicals from the body.. o ' r.-f"f.“'“;'

87 ?

DR, GFBRING: Pirst of all, I am Dr. Gehring,

and I am the Director of tha Toxicology Research Laboratery

an employee with the Dow Chemical Company.
I assume Y do not have to introduce Dr. Marcus.
CHATRMAN DENNEY: He shouldn't be taking a job

-

with industry. - .. -'f . - - ‘a.”;~ BTSN B
DR, GEHRING: I have a slight cold, so if I am
not talking loud enough raise yvour hand and I will ¢rv

to conforn to your deaires.

" The purpose of my testimony is to inform you of

tory of the Dow Chemical Company on the fate of vinyl chloride

in the body arnd how the results of these Btudies :elate

to vinyl chloride; Theae studies have been supported in

part b& the Maﬁufabtﬁring Cheﬁists;_hssociatioh'as well as

The studies I will describe are referred to
technically as the Pharmacokinetics of Vinyl Chloride.

Pharmacokinetics is the study of the dyanami¢ preocess involved

in the absorption, distxibution, metabolism and elimination

Tnkiclty. including carcinogenesis, ia caused

by the presence of a specified amount of a chemical or

,./4::10 A?.?sar”ut}- ) Eanlpnn?
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its deqradation prcdﬁct iﬁ tissues and ceolls; and gubse-
quently reversible or irreversible reactions of these
mater}als with cellular tissue components.

In escence, toxicity is a measurament of what
selected doeses of a chemical or its degradation product
do to the cell, a tissue or the gody. Pharmacokinetics
» quantitates the presence of the chemical or its degradation

product in the cell, a tissue or the hody. Rnowledga
and consideration of both are inextricably associated in
utilizinq the results of toxicity evaluation of high doses::.
To illustrate further my point, slide 1 shows
a typical ¢ose response curve for the percent of individnals
1n triangles in a population responding adversely in gome ~
'-magnnr to selecte§ doses of a chemical. The sigmoid curve
represents a reasponse of a population deascribed by a normal.
or Gaussian distribution. Tﬁese ad@ﬁrse fespcnéés are
discernihle over only a range othdoées representéd by
the solid line because the investigator is limited by the
numbe;'of individovals he can include in such a studﬁ.
It should be emphasized that in theory the
tails of the siqmoid curve never reach zero on the lcw
e dcse side and never 100 percent on the high dose side;

that ;s, the curve approaches zero and 100 percent

asyntotically.

R ./‘?cmcvkdpﬁlr‘.&'aq Cmn'pa.xg ) Tae l
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89 %

The adveraa eftf ect, cancer as well as other untow«%

ard effects, wil)l occur in theory no matter how low the |
dose if the population is sufficiently large. llowever, fof

most adverse effacts, experience leads us to conclude

that there is a dose telow which.adverge effects will not
‘occur; that is there is a threshold, bhecause drinking_tQé
dné-fiftﬁs of alcchol over a short pericd of time would kil
some people, we do not conclude that ona drop of alcohél
will kill sore,

This is another effect 1 wouid point out, that

alcohol iz also reaponsible for the production of liver ¢=J§~:

cancer.
‘ A simplistic scanario is that for a faster runner
T to pass a slower one, he needs to traverqe ono-half the
=0 ﬂn;-one rathematical theory suqueqts the faster rugﬁer
can never pass the slower, . -

However, dafinitive observation leads us to
reject that simulatibn. Unfortunately, such definitive
; "Einonexistgnt for.carcinoqenicity and I beliav

‘will remain so for a long time,

In the case of carcinogenicity, stochastie, - .- -

“'qﬁess.ﬁofk by definition, statistical nrdjecfs'aré nade froml

the rangse of rlasesg over which an increased incidence of

cancer can be perceived to nredict what percent of indlvidua%s

L R T e

Qe
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may respond at lower d;sas. The a priori assumpticn for
makinq‘such projections is that the chemical is hanrndled
the game by the bodv as the dose decreases. If the dynamics
for the fate of the chemical change, such extrapolation is
not valid.

Conceptually,. it ;s not surprising that the
tbxicity, including carcinogenicity of a chemical is
éxpressed onlv after the detoxification process of the body

are ovaerwhalmed. In such cases, the responsa of the

population may be more accurately described by the other two

,._.-- el

o L -~

B

- " That is, you do get a bending off of the predicted’

3 dose rasponse.
TN R

_Baving ﬁrovidéd the above bncquound; X wili proceed

to deacribe the results of studies which show thnt the

dvnamics of tha fate of vinyl chloride 1n the bodv change

- with dose and exposure levels. Initally, the motivation for

_these studies was the results of Maltoni which suggested

stronaly that the incidence of cancer in rats expogsed to

50 parts per rillion was less than that predicted. from

exposures to levels ranging from 258 parts per million

to 10,000 parts per million.

—— g

T would also like to indicata that thia has also

been a particular rescarch development of ours.

.In the initial studies, ws exposed four rats

PR M EL R NI K . . . P B . PN

..4:0-0 i?cparfc'ng Campnn?

T m e, ey o - P

|
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these studies, it was concluded that vinvl chlerid roromer

[ &

is metakolized or dearaded readily at low concenhtrations

1 and that the primary nathwav for degradation 1s swamned at

1 concentrations exceeding 220 parts per million.,

Another objective means of demonstrating that - - -

the pathway for the metabolism or deqradation of chemicals

-

may be overwhelmed is to administer potential inhibitors
A
I of its metabolism.
Q
i The next slide, Slide 4, shows that the adminis—
10 ’
o

_tration of Smlfkg 95 percent ¢thanol inhibits p*o:ourdly
1 - _ :
- the metabolism of vinyl chloride moncmer by rats exposed to .-

2 |
- :3 i an initial concentration of 50 parts per million ethanol
¥§ but nnt of rats~expossd to anproxina*ely 1,000 pdrts per '
M;l:million. |
15 i~ . R
s In other words, here we have an thibitnr which
. has a nrofound effect on one pathway and a less dramatic
- effect on another pathway. ' .
;‘ In other studiea, we found that SKF~525A 1nhibited f
q: hy approximately 20 percent the metabolism of VCM by rats
" éxposed to initial concentraﬁions of approximately 1,000
2f ! parts par million, but caussd no inhibition in rats exposed
g to iniﬁial concentrationa of less than 100 parts per million.
j3 Again, indicatinq there is a diverqence of pathways,
- :t two differnt pathways involwved.
»o‘: The results of these studies led to the conclusion
Meme Reporting Compang
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i that VM must be metalolized by at least two different

i pathways. The primary pathway for motabolism is overwnelmed

. 8% the oxposure concentration is increased until ad concentra-

tion exceediny 220 parts ver million, the secondary pathway

| predoninates,

Slide 5 illustrations my point. It is in somewhat
a more simplistic fashion. In this slide is shown z barrel

with two slits in it and the amount of material coring into

the barrel increased as you go from A to B to C to D, and

of course, at some p01nt it is just é@ripping ip. The_ong
slit will nandle the’ elimination of the material, but if you .
increagao this to very large levels the capacity of this |
{slit ie overwhelmad and it begins to Elow out of the other
Eslit in the barrel. o .’::V' o Y
S0, bascially, we :are interested in what is the
irelationship of these two slits to the toxicity and perhaps
carcinecgenicity of vinyl chlofidu.

In subsequent astudies, wa were fortunate to have

radicactively tagged Carbon 14 to follow the fate of ﬁcn.

This facilitated greatly followinq the dizroesition of *he

administered VCM.

_Slide € shows the percent of C~14 activity
eliminated via various routes following different sinqle—oral - .

doses of VCM in corn oil to rats., The €014 activity expired

i 14 4
congisted of co, and L C-VCM,. The C-14 actiwvity Ffound in

urine, feces and carcass and tissues represents nonvolatzle
: : ./;cmr k’rawfnlg Cﬂﬁrﬂlﬂ’
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setabolits of VCH.

The key itom to notice in this slide is that the

.

ilose is increased from 0.05 and 0.10 rg/kg to 70 and 100

ma/ka, the percent exnmired as VCM increases markedlv while the

othaxr parameters, particularly urinary excretion of the C-14
activity, correspondingly decreasa.x

Again, this demonstrates éhat the nrimary

route for the elimination of vinyl chloride From the body is

dose depending: that is, the prirary route is overwhelmed

iand more beains to spill ocut via qtber routes, the uppnr slit

(U

4in the barrel ' .'. ”ju

Sinca urinary and pulmonary cxcretion of vinyl

vhlouride was dramatically altered as the dase increased From
ohé to 100 mag/kg, the dueatiehlts raised whether these rqceése

nf elimination may ke a function of deose., This guestion

;can be examined via elucidating the rates of elimination.

Slide T showa a plot of the logarithm of the

‘C-14 activity eliminated wia the urine as a function of

itime. Since the slopes or rates of elimination are '‘inchanged,

‘§t must be concluded that urinary excretion of nonvalatilas
{ .

i
i

metabolites of VCM is unaltered by dose.

Slide B shows similaxly the expiration of vinyl

chloride per se followf*w-vario v doses.: hlinination followe

‘rate of mono-exponential process.

Yt - . - .- e Ve o -—

./4cme -‘l?r,uorh'nq Campna'.'
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When 100 wma/kq was given the etimination was

biexpanential., The rates or & 1/2 time for elimination are
indicated in the figura: those correspond to those reperted
for blood by Withey, the Candian Foed and Drug.

These results are indicative of a material which

is bound reversibly to some site in the body having a f£inite

capacity. As the dese increases, the availability of these

binding sites decreases and the chemical is free to f£find

its way to other sites as well or to he eliminated.

Thus, it may be concluded that the expiration of vinyl

;éhloride mononer follcw;nq ditfernt'doseé indicates tﬁ&ty

the pulmonarv excretion of wvinyl ehloride monomer is not
a rate limiting ste2p. Even more important, the data indicate

ihat the state in which vinyl chloride monomer exista in

Y

the body changes with dose, ' R A

Slide 9 summarizes the dose—depenaéﬁf'excretion
of vinyl chloride via urinarxy excration, solid line, and
pulmonary eliminaéion, broken line.

fhe areﬁ demarcated by the rectangle represénts
that range of dosas over which distributive or metabolic
saturation occurs., It is noteworthy that in ongoing
carcinoqenicity studies, Maltoni has reported an angiosarcoma
o! the thymus in & rat give 50 mq/kq per day and o#é of the
liver in a rat given 16.€ mg/kg pexr day., Mo tumors havae,

as yet, occurred in rats given 3.2 mg/kg per day.

PR PRI

/4:13‘ f?cporﬂng a.mp;‘ny- L
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Although thc'duta-céllccted from studies in rats
given pral doses of vinyl chloride elucidate tha dose-
dendndent fate of vinyl chloride, these hearings are
rnore concerned with: inhalation exposure.

Slide 10 Qepicts the fate of C-34 vinyl chloride

. in rats exposed forsix to ten hours or 1,000 parts per

.nillion, JTrmediately following the exposure, the rats
were placed in cages providing for collection of C-~14
activity in the expired air, feces and urine over the

_subsequent 72 hours as can be seen. As in the experiments

in which oral dosés were given, ths presan&gof C*l4iactivity*-i

<«

expired as VCM increased as the exposure increased.f

Also to be noted in this slide is that the percent

‘n¢ C+1l4 activiﬁv found in the tissues and carcass 1ncreases

‘alightly as the exposure iz increased from ten to 1 000

’

parts per million, althocugh not statigtically gignificant,
if you look at carcass and tiasues,iyou can see the percent
ghcrease from 13,8 ‘to 13.48 percent,

I would not request that anyone attach a great
_deal of siqnificance to this, except this is a rather
remarkahle finding, becausc a much larqer €raction of the
vinyl chloride was expired as vinyl chloride per se.- D

r .

‘So it is not normnlized for the actual amounta

This may mean that a larder fraction is bheing

bound to .the macromolecules of tissue=. This aspect is baing

Aeme Eeporting Compan ‘
P 9  hibds S
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“
i

- AP00028158




il

11

12

-14

15

16

17

18

97

investigate currently since such reactivity may exvlain
carcitogenesis.

The two subseqguent slides show the elimination of .
C-14 nonvolatile metabolites in the uvrine and vinyl chloride
monomer per se Iin the expired air. This is the elimination

in the urine. You can see again these processes go on

"about the same rate regardless of exposure, and this is

the expiration of vinyl chloride in the air.

=w””'—ﬂ_—&igain, these results support the conclusions of

prev1ous studies, one, that the fate of vinvl chloride
monomers changes with dcse and, two, that this occurs becauae
the primary pathway for the metabolism of vinyl chloride

monoicer im saturated at high doses or exposures.

.

J*‘*%“‘_ Since the metabolism of vinyl. chloride monomer

appears to occur via, at least, two saturakle pathways,

a considerable effort has been made to elucidate the
metabolites of viny chloride.

Already it has been demonstrated that a measurable
amount of vinyl chloride was metabolised to the end-product
of mammalian metabalism, that is, carbon dioxide.

Using high pressure liguid chromatography, three

major metabolites have been 1solated from urine, Two of

the three have been identified by gas chromatograohy-massb
1
Spectroscopy. These are shown in SIIde 13,

Metabolite A is= N—acetyl—s (2 hydroxyethyl)

.fﬂcm . }?fparﬂng" C»m}mng
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cysteine, Metabolite B is thiodiqucolic acid. Tegether
these ?etabolites conprise 50 to 60 percent of the
radioactivity found in urine. Eoth of these metabalites
are likely formed from tha compound shown at the bottom,
2-hydroxyethylcysteine.
At one point in time, it appeared that tbe third
major, ‘matabolite in urine, ccmprising about 30 percent
of the radiocactivity, was ‘this compound, shown at the bottom,
Even thodéh some analytical comparisons between the
isolated metabolite and 2-hydroxyathy1cyste1ne Eavored this
conclusion, others failed to establish identiﬁy.

Another way of saying thisg is that we conducted

one to many experiments,

The firding of these metabolites of vinyl chloride

in. i‘:he urine i;'zdieate:sw..that vinyl chloridamonomer’ isu

transformed in the body to a raactive ipntermediate maetabolite.

This reactive metabolite is detoxified by reaction with

qlutathione, a tripeptide containing glutamic acid and
glycine as well as cysteine, ‘ ‘

Subsequently,tﬁe glutamic acid and glycine noieties
of the tripeptide are cleaved and the cysieine co;jagate
of the reactive metabolitu of vinyl chloride is either
acatylated ox futther oxidized and excreted as the .
aforementioned metabolites.-

Before leaving the subject of metabolism, it is

P T o el . .- - - . . . e S
- “ . -

"j‘h S . o _/41:»" Papor‘mg Company
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.'inéiﬁates that bne pathway involves oxidﬁtion ofHQiH?li

.; reaction with gluthathione. 7This is very iimpértant because

i
%
! : . 99 !
l . . . %
|

important to state that the metaholites of VCM were not !

« changed either qualitatively or auantitatively as the doze {
i) ) i
i or exposure level was increased,
H

1 : » :

Since evidence has been'presented showing that

; there are at least two pathwavs for the metabolism of

viny cloride rnonomer, this indicates that both pathways

produce reactive metabolites leading to the same end

products. Cur initial work and subseccuently that

of others, and I refer to that in the document by Rappus

et al, 1975; Bolt et al, 1975 and Barbin et al, 1974, which

cﬁiori&e monomer by nicrosomal eniymes to chlorethylene

oxide. The other pathway, yet to be identified, is, we
*féel. the primary pathway at low doses or exposura levels; thiat f‘
_it 1s blocked Sy administration of sthanol and is wvery likely

located in the soluble fraction of the cell.

Reactive intermediates producéd by the latter

pathway are less likely to induce toxicity or cancer bhecauss

critical macromoleculeg~protein, DMA, RNA ~-- are less
proximate to the site of their formation. This concept

however, I concede is speculation at this time.

Now, I want to return to a subject which is

-

less speéulative. A8 I indicated previously, the reactive

metabolites of vinyl chloride monomer are detoxified by

-‘Azcmd pc‘r.'orl't'ng (?am;)an:;
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may have on hepatic qlutathione levels, rates were egposed

:ﬁge shown in Slide 14, 7. SN e . -T;;l

:a considerable variability because we showed the number

didn*t.

100

it has been demonstrated thét when hiqh doses of some
chemicals, for example bromobenzene and acetaminornhen are
given the glutathione ig used up at a faster rate than it
cén be produced bv conjugation with the reactive intermediates.
As the level of glutathione in the liver is 1
_éfogréssively depleted, the reactive metaholites react with '
%&crcmolecules such as protein, DNA, RNA, leading to - ‘

téxicitv, Gillette, 1974a and 1974 b, two articles. Generally,

it is accepted that at least one mechanism for chemical

[

'carcinogenesis occurs via such reactions,

To assess the effect exposures to vinyl chloriae

to concentration of 10, 50, 150, 250, 1,000 or 2,000 parts
‘pgr million forfdu;ationg of one to seven hours.’ Tﬁg:rgsu;ta
Exposufe.to 180, 250 1,000 or 2,000 parts per million
-vinyl chloride monomer caused a prcqressivg depression of
the hepatic nonprotein sulfhydryl content; the hepatiec
_nénprotein sulfhydryl content is primarily qlutathionég
Ekpbsuré to 50 parts. per million for seven hou;s

-

produced a small and inconsistent depression. Thert was

f .

_of rats in this concentratxon and some showed it and soma .

‘No deprassion was cokserved in rats exposed to ten

S . Vo lheme i?qo'f_-rflné Com_u«nq . Lo
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parts per million vinyl chlorjide monomer. These

results indicate there is a neasurable biological thresliold
for the depression of hepatic glutathioene: levels indudead
by exposures to vinyl chleoride, Uneguivocal depression;“a e
rroduced by concentrations exceeding 50 parts per million.
while expsoure to 50 parts per million seem to be a transi~
tion zone and exposure to ten parts per million causes no
dapression.
How dd_z_these results relate to the carinogenicity
of vinyl chlorida? In the studies of. Mnltoni and Lafemine,_
*1975' the reported incidence of anqiosarcoma of the 1iver T

in rats exposed four hours a day, five days a week to 2,500

or 6,000 parts per million was 22 nercents The incidence

in rats exposed to 500 and 250 parta per million were,:wn. o

respectively, 13 and seven percent. Reference to thp.
figure indicates that the deprés§ion of the hepgtic non-
protein sulfhydfyl content observed after four hours of
ekposure coincides with the increased incidence of
anqlosarcema.

In the studv of Maltoni and lLefeming, 1975, an o
incidence of two percent agiosarcoma of the liver .;

occurred in rats exposed to 50 parts per million vinyl

o - . P

-chloride moncmer. As I indicatad previously exposure to

30 parts per millien for seven hours caused a small and

inconsistent depressinn of the hepatic nonprotein sulfhydryl

[E -

./4:.»!0 JQcporf‘nq Comunnq : B
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i I also indicated that this exposure appeared to

; ke in‘the transition zone of the threshold for thig bio-
logical effect. In a recent publication by Maltoni, Ambio,
Velume 5, 1975, not only the incidences of angiocsarcomas of

" the liver were given but also the latency perieds for their
development were provided. The latency pericds were 64,
70, 78, 81 and 79 weeks in rgts exﬁosed to 10,000, 6,000,

¢ 2,500, 500 and 250 parts per million respecgively.'

| . S¢, you can see, they are pretty much the same.

The 1atency period was the same regardless of exposure

level.

However, in rats exposed to 50 parts per'millicn,
the lgtency pa;iod was 135 wegka. indeed, tumors were
discovéredvin these aged rats wheﬂf££e§ were killed'ét t:he-.~
end of the study. 'Since the tumors in the former croups
of rats were discovered 'as they died spontanacusly, the
disdrepancy is even greater than the values indicate.

- the latencies for the development of other tyres
/

tumors showed the same discrepancies, Consideration of.

theée results leads me to conclude that in rats expesure to
SOEurts per million vinyl chlcride monomer four hours a

day 13 in the threshold transition zone . for net only

hepatic nonprotein free sulfhydryl depression but for tumor

| induction as well.

' < . . ;Hacmc. A‘?fporfing Companu ) . :

e Ay wn
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1 In summarizinq the studies on the pharmacokinetics
i
i

g “ and m?taholism of vinvl chleride, the data indicate that .
5 é 'the fate of vinvl chloride in rats is a dose-denerdcnt i
4'% process following elther single oral adninistration
5 g and after inhalation exposure, More importantly, it appearé"
- ;_ from the data available that a correlation exists hotween
;7 ' épsgs_of vinyl chloride moncmer that cause tumors and those -
| g | thét saturate.metabolic or detoxifving pathways. |
1
5 | The primaryv detoxification pathway for vinyl
10 chleoride which appears saturable at high dose levelsp
. ﬁ?IﬁA jiinvolves conjugation of its ranctive metabolitas with, .. .7 .
';é 'nonnrotein sufhydrvl groups. Therefore, it’ ueemn reaéon;:;:‘
13 5 to pcstdlate that as the 7onnrotéin sulfhvdryl qro;pe are
14'.Jtdepleted, ractive metabolites may be free to react with
"iisf | other macromolecules DNA, RNA,.Protein, lipzds, reautinq
] in toxicity and carcinogencity. . __‘A
w ol Recant reports have demonstiated tha£‘1n-thé presence)
18 l;-of fortified microscmal enzyme prepagngiOhsréactiQe metabolites
19 | of ;inyl chloride momomer are produced which covalently
.gn 'hind.to rate liver microsomas pfotein sulfyhydr§i éroups,
81 RNA and adenosine of DNA.
710 | I Inclusién of.glugatﬁione ;n the systenm wili
.‘25 decrease oF‘p;:clﬁdé these reactions depending on Fﬁe .;
24 éoncentration. Tt is highly significant thqé exp;;;re to
25 ten parts per million winyl chloride for seven hours caused
. | S Aeme Beporting Campeny
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. with greater intensity as this protective mechanism is

stat*s*ical prqjectione utilizing data collected from

. million ‘arc invalid for predicting the hazard of lower

.dispostion change as the dose or exposure level is increased.

"hepatic glutathioche. N

104

no depression of he?ati? ronprotein sulfhydfyl content, i
|
. This Indicates that there is a threshcld of ax osure’
in rats where the ability to roplace sylfhwiryl groups
is not overwhelemed and physiologic defense mechanisms

remain fully operative, Purthermore, this suggests

that thresholds exist for toxic effects which are expressed

depressed. Studies currently in progress ars designed to
characterize the macromolecular binding of vinyl chloride
monomer to protein and Nucleic acids following exposure

to various concentratisns of 14 C-vinyl chloride mememer.

Finally, I want to reemphasize strongly that stochast

rats exposed to concentrations exceeding 100 parts per

1evel§ expeosures., Such projections violate the a priori
ﬁssumption that the dynamics governing the fate of the
compound are unaltered. - ‘

our pharmacokinetic studies on the fate of

vinyl chleride monomer show that the dynamics for its
Also demonstrated was a threshold for the depression of

Finally, the discrepancy between the latent

paeriod for tumor development in rats exposed to 50 parts

. .

Aeme Ea}yarﬁ'ng sz)’an;;
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per million vinvl chloride and the latent periods for
those ‘exposed to higher levels indicates a threshold for
tumor development e*ists.

i Thank you.

CHATIRMAN DENNEY: Thank you. I was saying many
E of the same things to my wife this morning.' N
i

i+ 7 (Laughtex)

i CHATRMAN DENNEY: Hava you any cucstions of

Dr. Gehrinu?

Mr, Farmer, do vou have any questions?--- .. -

i 0% MR, FARMER:. No.. . O -0 st

S - " s e

CHAIRMAN DENNEY: Ms. Wyatt?

MS8. WYATT: No,

.~ | CHATRMAN DENNEY: Dr. Knelsgon. .

DR. RNELSON: Were you the one that I get to

ask what the criteria for_carcinégens,ara? Lo N

PR

DR. GRERING: I guess I am the one you are going

to ask that of.
T think these are under much debate, as you know.

. T f£gel that I have very little -~ Wall, the criteria are

whethar an agent administered to an animal or an individual

{will cause cancer. Simply that is it.

Now, that defines, for me at least, the potential

to produce cancer with that particular given.doae. That

~ AP00028167



“Did thnt surprise you?

106

does not indicate that lowver doses will have the zame

sort of activity.

-

______ ~ DR. KHELSON: That is a very simplistic definition
of carcinogenises. 8o, let's get into the meat of it
very quickly, and in the inte?est of time I will ask
a few pointed questions. .

You made a great -~ Admitted a lot of the varyinq
latéﬁt period with varving doses in these studies, At the

Jowest level it toock a long time, a long latent level,

At the higher dosage there wasn't much latent period

e

DR. GEHRING: No, it does not,

What did surprise me though, there 1s scmething

I will reemphasize it ‘again. R _.” 'fa

PRGN

The fact that the dose levela of‘ZOO,‘S 500, 6,000,

10 000 and so on had latent periods which were identical
There would be , na differences in the latency periods,

whereas this one was aquite different. FSo, ghatﬁxqa}lyq

;ndicates to me at least, that the rechanisw iswghpnéipg -

dramééidéliy, and to make projections to wa, one should
utilize -~ One cannot throw cut the high dose data, .Yoﬁ
should use all of the data, and Y think one of the most
valuable projections at this point in time is usinq that

data and finding out what the deviation at the: 10w¢r levels

eaver v %

. e

e ./d:mt r@rpn;ffﬂy-€6ﬁpnng
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means.

DR. FNELECW: A1l riqht':. 'No'w, at the Iow. dose‘
level there is a long latent period. What were tha tumors
that were discovered in the mice?.

DR. GERRING: These were rats.

DR. KNELSON: The rodents. When they died finally,

. and were antoosied?

DR. GEHRING: One had an angiosarcoma of the livar,
and cne had an ephoblastoma (Ph.}
.i”iLi%w.iDR. KNELSON: Do 90& think that tumors that .
‘oceur #péntaneously'in.an-experiﬁentn; animal, when éﬂaé':
sponpanéous occurrence is speeded up, doee that coﬁsgitute
in other words; earlier induction of an otherwise spontaneousi
oe Does thisic;nstitute1§gr¢§nogenises?

DR. GEARING: That one is'a very difficult one to

~—
Tent .~

‘answer ob@iéusi&, hecauée you cquld.be potentiating ihe .
effects,'latent effacts, of viruses in laboratory animals.‘
DR. KﬁELSOﬁ; "X am jusﬁ askiﬁq vou whethervyou
think that is a Qalid test for carcinogenises?
DR. GEHRING: Yeg, I think it is something for
you to look at, definitely._

e

DR. KNELSON:- You would just as soon put off getting

a tumor, wouldn't you?
DR. GEHRING: Yes, of course, but again, I emphasize

that in the case of rodents, and I think this has very

Y

AP00028169
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‘tremeéndously delay by one-third, you tremendously delay,

""the reduction of spontaneocus tumors induction.

_‘dose rats had the same diet? .. ) qig-;  fk;

| have been gathered in this study. I am Jjus:t sayiny --

f;:_;u 'DR. KNELSON: Do ‘you think transformation of a
benign tumor into a malignant tumor is related to an

| _environmental fact constitutos carcihoqenisen?*"'

seven days a week would chanqe uhat you sece in terms of

e er Saedn L e, . RN . et e
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little to do -~ I am not auestioning the angiosarcoma

production in these rodents, or the fact that 1t was produced|
by vin;l chloride, but to keep the issue open, I think the
apeeding up of tunmors -~ For example, let me point this

out, If you reduce the dietary intake of rodents vou

Nocir this tell us we eat too nuch and oﬁqht to
reduce our dietary intake by one-third?

DR, ¥NELSON: T asswne the controlled and VC

1

L e e v,

DR. CEHPING I am not cuegtioning the data that

I was responding to your aenstion of what I feel

Coo e

DR. GFHRING: I would say yés.

CRAIRMAN DENNREY: Dr., Marcus,

DR.” MARCUS- " A very interesting paper.

I would like to ask just a few simple questions.

no you think that exposure of animals to 24 hours a day,

qlutathione content in the liver ~- Let's say the vinyl

chloride?

-/{lcmr Iecporl'r‘ngv C’nm‘ntxny B

~ AP00028170




[

(3]

[

e

il

Bt

12

e
(<]

You are looking at a running_tarqeg_éo'tb speak. ‘ii-”
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DR. GEHRIMG: That is a wvery difficult question
to answer, I do not, from the data we have, for example,
you can see that scven hours exposure at the one dogse level
ten parts per million, did rot preclude replacemen£ of

the glutathione level,

I assuma the time sequence there is one that

is = vefy difficult one -- Weil, it ig not difficult to

egtimate, we just haven't done it.,

DR. MARCUS: Do you think that --

DR. GEARING: I+ changes spontaneocusly incidentally.

DR, MARCUS: Vhat animals ware exposed to vinyl

chloride, let's say, and not fed, starved, would they have

"“a higher induction rate of tumors than those who are .

well faed?

DR. GEORING: I would expect yes. If what I feel

'is the case, that glutathione is the detoxifying, the

length of detoxification, that not feeding the individual .
or lowering the glutathione content by wvarijious means-wuuld
increase susceptibility.’ .

DR, MARCUS: So, vinyl chloride menomer at low

doses made the animals somewhat sick, and they do not eat,

.-

-and their susceptibility increases?

DR, GEIHRING: I would say that would be the case,

but when vou say low doses, Y would like to have that

N

../4::;19 f“?appvling"éon;-}an_u
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) DR. MARCUS: Below 50 parts per million, for arqu-
: .

mants sake. L ] [

DR. GFARING: I would gucstion whether that dose

level makes them sick.

DR. MARCUS: T was'getting to the human case in
dhich you have a person who might he more than just a
moderate drinker of alcohol. wbuid that have any effect

on the glutathione content level?

DR, GEHRIMG:. I believa it would.
DR. ﬁAéCUS: wﬁuld thh;lﬁergon then be at aiéréété: _y
risk than you and I?
il PR, GEIRING: I believe that is the case:

In fact, Dr. Selikoff -~ I certainly fall into that
éa!l:éqqrir - bl;t at an;lr lrate, Dr_ Selikoff has publicly s;aid :
i that there avpenrs to be an increased level of‘andiqéérccma__

in people who imbibe more than the normal pepulation,

DR. MARCUS: Y think that stﬁdy has ;not been
k:ublished. +but Lilis ig involved.

DR. GEERIﬁG: He made the statement pﬁbliclf.

But, again, those we?a.high level exposures, They
were notfﬁbeée exposuresjthat ye are talking about, 9?

L. e - - B PR

addressing . our attention to. ° S ﬂjrf"-

studies of this nﬁtnre are important, but I would like to know

- & . . . -
..adrmu- Jk wmarfina (lamonnu

- AP00028172
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what vou think about expesing animale, let's say, in uteral,

Y .
suppose somehody lives near a vinyl chloride nlant and fi

»

thare’is one part per million of wvinyl chloride in the air,

. or maybe less, or more mayhe, and the lady is pregnant

and the child ¢rows up in that atmosphere. Do you think

_he is e qreater risk than an expoged child?

DR GEFRINC: T do not think he is. That is the
answer to your question., I don't think that he is.

DR. MARCUS: T do not remember what the glutathione

content in tha liver was -- : A

.. *
RN

. DR. Gznnzncz  T think ‘there is more to it than that

You are assuming the metaboliec capacityvy of the mother to

handle thisz material is not predominating. Right now we

do not have data on the transplancental transfer of vinvl ‘', .

fcﬁloride." - B

- H -

WVhether any gets there? I am sure some does, a
faw molecules. But, how much this is?

One thing I have not related ﬁere, but it is known

‘'we have conducted in our lahoratories studies on the --

in rodents again -~ actually rabbits, rats and mice on vinyl

chloride. The effect on the embrvo and fetal development, _

‘~¢

and thaese will be reported and suhmitted to you, but there o

ware no atfects. .o ' ' . L “x'rs.~ v

. Now, insofar as carcinoagicity, ¥ helieve Dr. Maltoni

has some studies and the rosults are not completed at this

./4:17" p&‘!fﬂr!ﬁl? Camr)anq

R
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DR, MARCUS: T am trving to get at the difficult
question of 24-h6ur exposure, as Dow done any studies
vin the carcinogenic area below the 50 parts per million
oQér the two vears that Maltoni is talking about?‘
DR. GEHRING: The ansver is no.
4 DR. MARCUS: Can you tell us why he 4id notfinitiate
:5that? . ‘ .
DR. GEHRING: T can tell you why we didn't., We
had otﬂer materials in the chambefs at the time. It was

a matter of assessing priorities for a particular material.
L ! '

More importantly, we 4id not Enbw,what'studies

to initiate. We wantod to get somé parameters to decide
sturiies that would give ug answers. ‘To jugt pile in

a bunch of animals at just less than 50 parts per million,
w;uié.be én abs&lute exercisq.in futiliﬁy; ’

You cannot do it statistically unless you understand
what the basics are that are geing to_allow-you to interpret
such data when you get it. It is a moot point,

Wa really do not have -- I lave some ideas now what
types of studies could be instituted to pravide that

final link to cancer, but that has only haan gleaned

through what we have done.

’ - '

DR. MARCUS: That was>precisely what I was tryinq'

to get at. Now that we have this kind of information, when

do vou think using that particular design -- When 4o you
1

P

./gcm'e ;erporh"nq cam.p«nu
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. to 50, and I don't know why.
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mean --

113
expect it to he controlled?

DR. GﬁHRIN.: This is again a quesstimatién, I
arant yéu. If our data are correct I feel that none would
be seen at ten, and I may be wrong.

DR, MARCUS: I just found it interesting, the
question T am trying to ask you is Maltoni only went down

DR. GEERING: He has subsequently gons down more,

because in retrospect he would have loved to have gone -

- . ..
A ¢ ”

down lower. . - oo O . _ SRR
T DR. KNELSON: 6nh;thiﬁf I have to sﬁy..don}é;fogéeﬁ'r
akout the hig number problem, We keep talking about the dose
rates and the latency pericds, and we are talking about
éiék ¥§t§s of ;&g in g‘éillign.' So, we have got to usa
;e;trdbolation;} unless ;ou are prepared to set ﬁegaﬁillioﬁs
experiments,

DR. GEHﬁING: I am not suggesting that at all.

DR, XNELSON: I want to inject this note of caution .
into the discussion here, bacause we pvut ten rats in a
cage at ten parts per million for thair lifetima, and yoﬁ

‘don'*t see any angioaarcama. You and Y know it does not

a to

-~ . DR. GENRING: Absolutely. May I respond to that -

one thing.

Unfortunately, naglected in assessing the risk of

Ap-u-p ;?onnr’a'nﬁ (Dn—nn:-u

AP00028175




‘of the animal otherwise? Was there other concurrent or _.

or doas it fall to {:he »ight of 'f:he dosaq’é reguired to causs

- other disease stateg?

‘juvenile sclerosis,

114

vinyl chloride to workers is the fact that, I believe, in
every case of anglosarcoma there woare other sians or
other disease states présent. ‘

Ve have also, in our studies at Dow which have
been published, have examined the liver function of workers
and found that cne of the most sensitive parameters was the
clearance and an aé%ransion aﬁ&lysis wés done on this.

I think the animal studies have been, in Maltoni's

case, I feel leave that point unanswered. What was the state;

.o e e PN . . ot ., e .'-',
concommitant disease states? This ig tremendously valuablé .
in estimating risks of a pérticular disease, that ig,

cancer, and I don't know whiere it lies righ+# now.

s

Does it represent the most sensitive parameter

DR. KNELSON: Are you saying that you think wvinyl -
chloride monomor is related to a variety of tumors, a
variety of neoplasms, not just cancer of the liver?

DR. GEHRING: I think vour deocurment will show that.

DR. KNFLSON: And, other disecases in addition?

DR, GEHRING: As you well know,_scleroderma,

DR. KNELSON: I want that in the record.

Do you think that cancer is a nmulti-factorial disease

Aeme l!?tpoﬂ‘x‘ng Compnny
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or do you think it is a singls bullet, single target?
DR, GEHRING: I think it is multi-factorial.
DR, ¥NELSON: So, vou must place chemical carcino-

genises along with all of the other factors that may be

- related to the induction of cancer in people?

DR. GEHRING: Yes.
CEATRMAN DEMNEY: T would like to request Dr. Marcus

and other people who have cuestions, because of the time,

1f possible to try to keep them to a minimum,'or to

request that the answer be submitted Ln writinq._“

" I also think the ‘igsues are highly technical.

We don't have a.simnlhanenusrtranslaher. T have 4ust

learned angiosarcoma and I am still hrnptlcing carcinogicity.

'éso I think the technical answersa will have to be answered,_

but in writing.
DR, MARCUS: One short cuestion, non-technical.

In your report you mentioned there were t&o.pathwayq.

- Is i%* your professional opinion that one pathway shuts off

and turns on, or do they operate simultanecusly?

DR. GRRARING: I think the lower pathway, and.the

_prinary rathway for metabolism, we feel is in the soluablc

~:portion of ‘the cell _ We do not feel at this time 1t is.

related to microsomal netabolism, and this one predominates

at lower exposure levels, whercag, we know and it is

. better established that the microsomal oxidation of vinyl

N
“a v
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pathwdy. Thin one appears to be much lower, ard when

i
I chloride, very likely the chlorethylene oxide is anothex
1

you say “shuts off", cbviocusly thaere are always going to
be a2 few molecules that get through.

Enzymes, even though one is much faster than the

other, the other enzyme is still going to getla fewﬁholecuiea

..

through. So, when you say complete shut dowﬁ, that is

a @ifferent thing than I am implying by a threshhold,

T am implyving great changes in rate, and in the

degree of importance of that particular enrvme.

*

DR, MC GANIGHY: Y have a cuestion akout vyour

attitude towards these studies as tﬁey relate to what is

standard T ii .ﬂ, e : e ltnl o

. ‘_‘.». . B

e 'rhare are several chemicals whi.ch have been known

to be protected by glutqthione in the bodv, and probahly

i there are other chemicals that do not act by that mechanism,
although I cannot reel off a list of them and which '
category.’

Suppose, I do not xnow what the situation is at

‘Dow, but suppose you were responsible for the healtb of the
Dow workers, and supposc you were screening a bunch of

substances. If you found a subgtance that reacts ike’ R

this where glutathione acts as a protection, if you were

confronted with a substancellike this, would you feel much

AP00028178
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*Fis vefy aifficult, One of the difficultles, I think, and

Lyy

gafar in recommending exposrure to the workers than with

E
)
- another subgstance that did not show this protecting mechanism?
l

In cothexr words, how doecs this relate to vour i

occunat;onal standards? I was wondering how wou would trans-!

fer this bhreak Yoint into metabolic conversion at 220 parts

per million? ' '“

- " I wonder if you can t?énsfer that into any iind O
of standards for the workers?

DR, GERNRING: The metabolic brealk poiqﬁ in one case, i
said it was above 100 from the pharmacokinetics analyais.
rrom the standpoint of the qlutathione levels, aomewhere fl“:'”m

around S0,

How do you transform thi; to yvour workers? lThat

N

-one of the things that has not been considered adeauately
is that the people, at least, appear to he leas susceptible
than do some off the rodents species to vinyl chloride,
and there could be much argument on this, bhut, for example,
exposure to mice to 500 parts rer million of vinyl chloride
causes death in a conaiderable fraction of them.

So, if, obviously, rodents are not responding, niqp

in this case ara not responding as pecple Co to vinyl .

chloride, where ve would have discovered that . 500 parts par
million has an untoward effect a long time age. When you -

say, what does it mean to me, T cértainly would not recommensi

RSN

'Jde:;te !gcpvorf:'ng Cﬂmpnleq
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that a major detoxification mechanism, glutathione, I
would '‘certainly not recommend that exposurcs excecd those
necessary to deplete this should be incurred.

But, how you translate that from rat to mouse and

fiﬁally and ultimately to the one of importance, van; is

h ]

a d;‘ficult prccedure, and each and every chenical is

3ifferent.
DR. MCGAUGHY: Suppose you had a chemical «=- %Would

yvou feel the workers weould be more endangered to that

DR. GEHRING: It is very difficult. ~Are you.talking
abtout the same effect «~ I am having difficulty wiﬁh the

meaning of your auestion.

“'t” ~In this particular case, qlutathione anparently

PR

‘_lays around in the body and is there +o pick off materials."
Thinqs that can alkalanate DNA, that can alkalanate. protein
can alkalanate RNA, and it is almost like an immune

mechanism.

)

If you get an excessive amount of alkaline materials
formed; it picks- it up. Thie can be both natural and

synthetic type materials.

. Now, not all alkalanate materials go through the:?

i

'reaction with glutathione predominantly‘ Some of them,
for example, apoxides, apoxidas of aromatic comwounds, the

primary pathway might be by an apoxide on apoxidies, so*lt

¥ » .- ”~
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,_a~half ago, and it has,been publisbed in.at least two

‘human exposure, then perhapq you overestimated it.~-

‘I no benafit whatsoever, there’ig/accgptable mecasure of exposure.

113

I

qoes entirely in a different direction,

*

I do not really know how to answer your question
using the vinvl chloride examples by saving all chemicals
fall in that area. They deo not, They #o not metabolise'
tﬁat wvay. .

DR. MC GAUPHY~ We had not known about your stLdy
demonstratinq change in the metabolic mechanism.

DR. CFHRINP- It is interestinq, becauqe it was

given at the lMew York Acadamy of Science almost a year and

journals,
DR, MO GAUGRY: It is ecsasy to make a linsar projection

and if this mechanism you have come up with is valid for

But, I would just like to know what your attitude
is towards risk.

DR. GEHRING: Toward risk, X think vou have to
get the best hard data you have availabla und put this in
a pot and then you go over on the other side of Lt, and you .
say, well, for example, if a.chemict comes into me at +he -
Dow Chemical Company and says, T have Producf X hegg, not
Product, but a new chemical, I don't know what the heck o
it is qoinq to do, T don't ?now what it is used for, what =

is an acceptabhle measure of exposure. Well, if there is
TN 110

.
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The cuaestlon vou are asking is, you have put the
hard data in and reallv what you have to ascertain is whaa
is the break in-that tremendous increasa of costs For
control qoiﬁq to occcur, That is the area that von are
really dealing with in the assessment.

DR. MC CAUGHY: Pine. - ' T

CHATRMAN DENNIY: Dr. Ruzmack.

DR. RUZMACK: I just have a few cuestions,

As I understocd from your response to Dr, Yarcus

“when you talk about a threshhold, you do not mean a Ievel ’

'below zero wherh carcznowac*ty can occur, butdust that

the rate of occurrence would be a lot less?

DR. GERRING: Well, biologieal processes do not
stop,‘thay go on, and 10u don't have an abrupt szLuation.
o The thinq that .does haﬂpen, however, iz as I
indicated before, that the relative %mportance changas
tremendously, so when they hegin to ba much lower ini
importance then you get a change,-- 'TA,mf

Por example, ;n Maltoni's stuéy vhere the latency
period dramatically changed, something happened. 'They
are different pepulations, and so the way I interpre£ that,
at least at this point in fimg, is that Hﬁltonifg ;gta
i;self indicates there is sémethiﬁg qoiﬁg on to ch;ﬁge that

latency pericd.

It makes it extremelv Jonqer, and, in fact, those

N L e TR ¥ o )
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aninals, like I said, were cxtremely aged rats, and Albert i
Altshuler has also looked at this., So, thers is a tﬁresﬁhold,;
So, even if we lived hundreds and %tHousands of years, I
puspect under those cases that the one molecule approach

migcht bea more appropriate.

DR. XUZMACK: Or if yvou had hundreds and'miilioﬂs

of people exposed,

DR. GEIIRING: As long as you take into account
that the threshhold is =a change’in rate and you cannot make

statistical projections when you have definitive evidence

S -

shcwing that the incidence at those 1evala apply to lowgc
levels,
DR. KUZMACK: What is the nature of the evidence
‘that suggests it is the upper pathway or tha higher’dust.
pathway that involves the carcirogenics? Sk . -
DR. GEHRING: Well, one, vou have Maltoni's data
which correlates pretty well, Two, is the production of
chlorethylene oxide above the upper pathway. At least-
scne éeople have felt this gives the right type of reaction.
' - Those are the primary evidence, That doesn't
mean to say -~ And, of course, the incidence the :éorrelation
Via beautiful between the predominance of the uppex pathway v

and the incidence of disease.‘f' ,'A,l‘ . N . i .

DR, KUZMACK: What experiments would you suggest that

§
i would confirm or disprove the hypothises that below this

. J:mo 1‘?.-,,"!.” C)ompany
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level you would expect --

DR. GEHRIHG:. I don't believe in megqa-animal
experiments, Richt naw the types of studies we are involved
in is to detexrmine what the macromolecular binding of the
reactind metabolites is, and whether this changes with dose,
. Unfcrtunately, vinyl chloride, it isn t -
narticularly when you get up to the upper pathway -- it
isn't all that metabolised that fast, so tha amount of
radioactivity:you can actually use is somewhat limitead.
But, we are pnrsuing that aspect.

‘ We are pursuinq another aspect to delineate not-
~only the microsomal metabolism of this material,'or the
- extra microsome, and we think that is quite important,

s - -

b-ecause this is the one we fee! is mosL likely by ethanol
‘i
xt is also located in the area of the cell which allows

. ‘ 3 =

more detoxification,

Wow, the ultimate thing to.do is to tie this in
with‘carcinogicity. You will never do this in an absd;ute;
direct fashion,

We look at it as ‘linkes in a chain. First we saw
the two differences in pathways, the subsecuent aspect was,
let's look at the detoxifying systema and find out if it is‘
,erleted, and this also accords you another aspect g It 1.

shows vou that accrualation has occurred.

"Then the next one ls the macromolecular binding

C aem

:.Ae;::u /?r;:orfc'ng Co:«!mnq
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1 and finally, the real lact link that I feel is feasible,
i I feel, would be to administer hoth materials which augment”

and those which inhibit selectively those pathways and

4 find out whether or not yon increase the incidence

of cancer above the background of controls, : !

<

It is still indirect, but I do not think we will

7 |  ever do better than that in our lifetime.

8 CITAYRMAN DENNEY: All right, T would like to go
~ i on then to the next witness. I thank vou very much, Dr;
}0 i Gehring, for appearinq.
T SR pn. 'GEFRING: Thank yeu. e

el cmrmy« DENNEY: Diamond Shamrock is the next

L33 wdtnegs, Mr, Connors, I believe.

S ¢, ., I believe you are ¥r. Connors of Diamond Shenreck. |
15

would you please intreduce yourself.

16 STATEMENT OF HARRY CONNORS, DIAMOND

- SHAMROCK CORPOPATION

18 MR, CONNORS: Yes, my name is Harry Connors. I am'

19 vice .President of thq Industrial and Plastics Tnit of

5 plémond shamrbck Corporation. |

21 piarend Shamreck is a major producer qf ™me

29 . fesins at plants in Delaware City and Deer Park, Texas. )
Ve employ over 500 people - Excnsa me, may I 1nterrapt o’

o1 ,say that Hr. Robert nily, senior counsel in our Law Sépartment

is with ne.

e employ over 500 persons in cur PVC plantsg and

.-A'gcma Heporﬁugx (.:’ompnu 1
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protably sanavhere over 600 people, Diamond omnlovees zre
directly or indirectiy supported by the PVC business.
In addition, a subsidiary is engaged in fabricating pvC

products, and we have recently announced our intention to

build a vinyl chloride moncmer wplant,

You can see that Diamon Shamrock's involvement with,

.and interest in vinyl chloride moncmer is substantial and

significant, The capital cost to Diamond to bring its

- PVC plants into dompliance with the QSHA standard on vinyl

uhlcride and the anticipated BPA and FDA requiramerts

-

on VCM and PVC will" exeeed $16 million. This does not
include the cost. of water treatment facilities in our pPVC
plants nor added 2ozt for our prchSQa TCM plant.

We are a member of SPI and we aupport the SPI -

position stated by Mr.,, Hardiug earlier this narning,'but

would like to emphasiza to things fqrther.
Pirst, we are naturally very concexned with the
Adminiserator's designation of vinyl chloride 2s a hazardous

air pollutant.’ Of course, we realize that the atatutory

. framework within which he proposed to act requires that such

designation pracede any further requlatory action,

Nevertheless, it is our opinion that no evidence

has yet been produced which demonatrates that vinyl chlor;de

~in the concentratipns found in the anbient alr, has, in fact,

caused any kind of injury.

Sma, e - . . .. . -

- o/]tm’@ }?cuorf:’o;a {?nu.nn«o-
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What has Laen establdishod ie that vinvl chloridae
is hazardcus to workers exposed realariv to vary high

v concentrations over a period of many years. That evidence,

I
B thether vith inronelusive anipal test data, rnrovidas thea
l
i

! basis for the Administrator's conclusion that a risk to the
l

!general public may exzst. The distinction is an important

| one, since the regulatory measures prcposad will rasult in.

d

1siqnifiqant economic impact,

Secondly, the Agenecy has redjected a fine balancing

‘the bast available technology be employed to reduce winyl

chloride emissions. The difference may be substantial.

While exact costs'cannot now be established, it is
»éenerally agree&, T think,'that compliance with the Prqpcsed K

requlations will cost:at least $200,000,000, estimated by

; the Agency, plus the additionalexpeﬁditura ~f at least

4 v+t o i m et it e

870,000,000 annually., And, we think also it will probably

b e more.

Thls additional expenditure has to reduce tha
ability of our industry to attract capital, unlcsa we can
increase our prices in the noighkhorhoed of ten pe:cent,
which is clearly 1nf1ationary. _

- While the Agency ulearly has the duty to protect
the public, againgt known hazards, it has mother duty to the

public as well, We believe that, even when decaling with a

. e
_Acmc f?cpor:‘z'nf} C,».-n;-nnu
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. prices, we will be ahle to provide the capital necegsary to
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'

the waste that will be involved in a.significant portion of

i, found in the ambient air surrounding VCM or PVC plants.

126

Xrown hazaid, tha Agency has a resnonaibility to engage i
in that very fine balancing viich it has here rejeched.
Certainly, when tha zubjact ¢ such requlaﬁion hags noet hao
2stablished tolbe 4 bazard, even greater care is warranted.

In conclusion, 1et rne say that Diamond Shamrock | i

expects to maintain its plarts in ccmpliance with all

Covernment requlations aﬁd, gsauning our ability to:aisa

raintain our PVC plants in omeration if this proposed

standard is .finally adopted.

_Furthermore.kbeqausd of tha Agency's ccmnend;b}gii
procedﬁre of m?kinq'drafts of their proposals aQailable'fc£ 
study and cemment beforoe publizaticn, we can even now advise
that technically, the standard, for the mast part is feasible
for our plants,

We deplore, however, the inflationary aEFect and

these huge expenditures for little discernible Lenefit. | !
Ve also cannot agree that it is correct to label vznyl
chlo;ida ag a h&za;Qous air rollutant in the concentrations
Wa will be submitting detailed written comments _l
of a summlementary nature on the proposed standard and o
supportinq documents which time did not perrit us to have

prepared for this hearing.

...r‘/;:n; - f'-?:parf«.'nlr; (.74-4";"' ny
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i DR, TFUHELSON: Just for my own instruction, you

1

, :

5; of the recuirements, hat fraction of the total capital expend-
!

|

!

Thank von,

nmentioned a cost of $16 million for your implementation

epemvaTR TR L s R

tures of your company does that represent? . 3
MR, CONWOR: O%= the tﬁtal capital expen&itureéx.
of our company, of course, this w&uld be cxpended over . |
‘a couple of yeérs. It would be in the five fo ten pefcent -
range.
, DR, RNELSON: Tive to ten percent. Over what
“period of time would that §16 million be amortized?’
| | MR. CONNOR: It would be amortized in-qenerai,
vver a two year period,
- ‘DR. RNELSON: In other words, you have to reinstall
this'step every ten ygars?_
MR. CONNOR: Yes. As a matter of fact, on éﬁé
'avérage th;t is probably toe long a period, Some of the
facilities to which we will be adding this scuipment,
probably will not have a life of ten yea?s. They have
already bsen in opurétion for ten years, so tan years would
{ bdv#n'exaggératién, I think, oﬁ thé éveraga. .
DR. KNELSON: You mentioned the inflationary
‘ﬁréésura of something 1ike teﬁ percent., By that-yqn'maan":
fhe price of the resin will bé incraasea by fen peicent

as a result of this capital outlay?

‘_/‘:Ic.me f?"’- ordin CDIH :anl;
P 7 P
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MR, COIMMNOR: It will b2 necessarv to do so in
order to continue in busiress.

DR, XNELSONW: 1ost of us don't buy PUC regin
by-products. Could you give ma an example of how the ten
percent increase in the raw material would increasa the

price of the product,'fd the end-user, the consumer is

‘really interested in? FHow much would it influence the

cost of the phonoqraph record?
MR. COMNOR: A phonograph recotd is larazly PVC
;esins, so that it woulé;incréase the raw material cost
of the resin.thevfuil tégﬂperéént. | .
What that wovld tranelate into in the selling
price, I cannoct tell you, Obvionély a smaller percentage,
:DR; KNEL;ON:. A‘&;;hrgﬁillef percentage?

MR. CONNOR: Yes. | |

DR. ENELSON: IXf it cost me $4.9% now, it might
cost me a couple of more cents. That is what I wounld hgve
to pay for the assurance of this benefit?

MR. CONNOR: However, there are other products
tﬁat'would he greater. Such‘thinqs that do not have a hith
input of let's say art, as vour phonograph record has.

| “ CHAIRMAN DENMNEY: Dr.;Harcus. |

Dg. MARCﬁS: In youf costing have you'figqﬁreﬁ

in how much money you would he saving by reco&ering

distributing operations?

.

-
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MR. COMMQR: 3 would oiwiocuslv gain some return.
But, the return is negative.

In other wordy, we arge spending maore to recover a
pournd of monomer than is the valus éf that monemer. That
éoesn't mean the recovery material doesn't have a value,
but we spend more to get it than it is worth, Even if we
project the cost by increasing th; enerqy cosfs.

DR. MC GAUGHY: What would vour net fiqure be?

MR, CONMIOR: For $70 million, I would have to
reserve a positive comment on that? I will have to check _
that, I think it is probabiy befqre the value of't$e
recovery monomer,

DR. MC GQAUGHY: One point of clarification.

The $16 million-what fraction of that is due to EPA, and.

T ome -

what fraction is dua to the VOSH.A requirements?
MR, CONMOR: Those things are hard to separate.

But, I will rake an honegt effort. We think that something

¢ more than half of that, but less than - -three-~cuarters would

be required for EPA.

DR, MC GARUGHY: Thank vou,

CIIAINRMAN NIENNEY: I have one question.

I asked Mr, Harding how the industry can justify
;iméosinq‘any risk on sémebody:;ho d;es not derive:benefit |
from an activity. You suggested, and we have problems with

that cuestion, T think in general it seemg it is bhaing done

g <
eme }\)rpn,ff‘ng fnm;mm.-
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: . i indecd' promulgates ::eguliat:‘.on‘ . Buat, T am concexned al:v:m{-.~ i
; E your suggestion -- I am wondering about your sugqqgestion
' that we do a nore finally tuned benefit cost analysis, whioh
' is by no means a novel suggestion.
3
j N I am simply wondering ho_&:r we do that, It 'is one
° thing to say at scme point it doesn't really wﬁrfant for
! i instange, aquadrupling thelcost of uéility pb;éruin réduce
’ L one common, coal to use an example, at some point there is
o .l! a gross disproportion. |
P Iu . PAr inatﬁ.nce,"‘ if you couid in some way c‘;x.llantify
"~ 19 a hé.al;i't‘e;f‘fecf; to bé worth $100 to the pefsoﬁ“v'vluo t;a-;“itﬁ'
an " in lost wages, pain or whatever, would you thaﬁ s5ay an
; ? industry should not spend more t:han' §10l1 to protect that
) ;i‘ [ﬁerson, and if Lti§99, that person is lucky, and if it is
3§ . :
i $101 it is too bad for him. '
18 .
17 There is nc reason to make industry spend more
" than hiz benefit. ‘ |
' I am wondering jf you have a suggestion. If you
o have an involved response to that, I would appreciate it
;1 in writing, butvif vou have a quick answer on how we would .
i 22 "go about clonductipg such a balam_:inq?
'23 : . MR, CONNOR: I am very afraid I do not ha.v;':; a )
. | quick or an involvc;d answer. . ) o '
- ;_ What you are referring to, I think, fundamentally
N d 1 is we feel with an unproven risk, an unproven hazard, that
Bover Brrtinn ooy :
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_ that the hazard was not excessive, it is probabhly ridiculous.

~ to watch developmants, ard if data develops at a later

uggta,-qgﬁifional concern on health hazards would be worth=- .’

“over estimated the health risk considerably.

131
one must proceed cautiocuzaly. ;

We agree with the necessity for locking at the
probleﬁ for controlling major abuses, but whetheéer sne caoat
of going from reducing, let us say, just as an example, the
ambient ajr concentration from two parts pex million to
one part per million, in view of the available data on hazards

a nd, in fact, the preponderenca of data which would iﬁdicate

That deces not mean that one doesn't continue

while.
CHAIRMAN DEMNNIY: . that you are suqggesting is

not that we do a fine tune cost benefit, but rather we

I nsk this, because I have vet o find anybody
who has really been able to coxe up wich a really-helpful,
so-called fine tune benefit halance, We have talked ta
a lot cf people and wa have been in litigation with a lot
of people who have sugqested we ought to do more.

- MR, CONNOR: We coﬁld maka some specific suqqestiéns
on specific technicalipoints in our written submission.

DR. MARCUS: One simpla uastion,

.If there is-a proven health ﬁézard';in ;ome

particular chemical you do manufacture, how would you go

.-
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about identifying the people who are harmed by it?

‘ MR. COMNOR: I think I should defer to my lecgal

; representative, I don't think vou c¢an answer that bhroadly.
Again, I think that a product that vinyl chloride

is of benafit to society and that, therefcre, all members

of fociety are benefiting from it whether or not they happan

'work in a pve plant pr not, because it is reducing their

cost-of-living, or increasing their standard of living,

Wow, vhether they should have correcting indemni—

fication I think it's very root, and .thig would be true

s,.,.

" of any chemical unless there wag gross neqligence involved,

4 Gross and willful negligence. That is another matter.
il °
: CHAIRMAN DENNEY: Thank you very much.

Our next witness is Alr Products, and T baliave -

you are Hr. ‘Shenk. - ' LT e

Mr. Shenk is the last person asked to testify.

Mr. Shenk, would you please 1ntroduce.?oursclf?

STATEMENT OF RAYMOND SHENKR, ATTORNEY -
AIR PRODUCTS AND CHIMICALS, TNC.

MR. SHENK: My name is Raymond Shenk, and I am-
an attorney representing.hir Products and Chemicals, Incorpox-
ated. |
Although we had aaked for time at this hearinq toi
present our oral testimony on the propriety of the Agency's

action in desionating vinyl chloride a health hazard, we

_14(:1;1. f()cpor“ng Cvm,,nn !;
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have detérminad that the short interval hetween pul.lication
of the proposed standard and this hearing is insuffician !
for us to make a thorough analysis of tha voluminous
documents issued by EPA in supnort of its action affecting

vinvl chloride.

Accordingly, we have determined not to present
any oral testi@ony ae thigs hearing.  We +ill devote our
enerqgies to the preparation of detailéd-written commants
which we will be submitting to the Agency later this month,

Thank you. i

CHAIRMAN DENNEY: Thank you.

I will simply assume there are no guestions.

Thank you all very much for participating in

“haaring. We appreciate having you, |

(Whereupon, at 12;45 .p.m.- the hearing was. S

concluded)
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