CHEMICALS GROUP
Five Executive Mall, Swedesford Road, Wayne, Pa. 19087

RICHARD FLEMING Telephione:  (215) 687-6150
GROUP VICE PRESIDENT.CHEMICALS . . Telex: 846485

February 23, 1976

Emission Standards and Engineering Division
-Environmental Protection Agency
Research Triangle Park, North Carolina 27711

Attention: Mr. Don R. Goodwin
Re: Proposed Standard for Vinyl Chloride
Dear Mr. Goodwin:

Air Products and Chemicals, Inc. submits herewith its cosments and views
on the Proposed Standard for Vinyl Chloride as published by the Environmental
Protection Agency at 40 FR 59532. In summary, we do not bel{eve that the
Agency has adequate grounds for declaring that vinyl chloride is a hazardous
air pollutant, or for proceeding under Section 112 of the Clean Air Act. We
urge that rulemaking proceed under Sections 109 and 111 of the Act.

Our reasoning and supporting data are given in the attached documents,
which are arranged in the following order.

I. Legal Position

A. Introduction (p. 1)

8. Summary (p. 1)

C. Vinyl Chloride fs not a Hazardous Afr Pollutant (p. 4)

D. The Proposed Standard 1s Unnecessary (p- 6)

E. Alternate Proposal (p. 7

F. Part of the Proposed Standard is an lnvaHd Design Standasd {p. 10)

II.  Summary of Technical Discussion (p. 12)
II1. Comments on the Relevant Documents (p. 16)

A. Introduction (p. 16)

B. Comments on the Preamble and Standard (p. 21)'
C. Comments on the Standard Support Document (pi: 29)
D. Comments on the Risk Assessment: DomluEnt (p. 31)
E. Comments on the STAR Document {p. 46
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‘Ii(§§; it Phoduils and Chomicals

Mr. Don R. Goodwin -2 - February 23, 1976

It is the purpose of these comments to correct the record and assist the
Administrator in his consideration of our request. We also incorporate by
reference the submittals of the Technical, Economic,and Health Effects sub-
committees of the VCM and PVC Producers Group of the Society of the Plastics
Industry on this matter.

We are anxious to assist the Administrator and his staff in any way we can
during their consideration of this important standard. Please feel free to
call on us for whatever help we may provide.

Very truly yours,

Richard Fleming
/mjv

Enclosure
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I. LEGAL POSITION

A, Introduction and Reservation of Rights

Air Products and Chemicals, Inc. ("Air Products")
submits herewith its comments ané views on (a) the Admini-
strator's determination that vinyl chloride is a Hazardous
Air Pollutant as defined in Section 112(a) (1) of the Clean
Air Act (the "Act") and (b) the Administrator's Proposed
Standard for Vinyl Chloride. 1In submitting such comments,
Air Products is attempting to inform the Administrator of
certain errors, omissions, mistatements, misjudgments and
faulty reasoning contained in the Proposed Standard itself
and in the Preamble, the Scientific Technical Assessment
Report ("STAR"), the Quantitative Risk Assessment ("Risk
Assessment”) and the Standard Support and Environmental
Impact Statement ("Standard Support"). Nothing contained in
these comments should be construed as a waiver by Air Pro-~
ducts' of its rights under the Act to petition for judicial
review of the standard finally adopted, whether or not such
final standard-incorporates some or ali of the comments
contained herein, and Air Products expressly reserves all

such rights.

B. Summary

As will be more fully set forth below, Air Products
believes that at current or reasonably expected ambient

concentrations of vinyl chloride in the vicinity of estab-

lishments manufacturing or handling this substence, vinyl
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chloride monomer is not a hazardous air pollutant. Air
Products believes further that the vinyl chloride emission
standard is improper and unnecessary in its proposed form.
We concede that some form of vinyl chloride emission standard
may be desirable to insure that the current safe ambient
concentrations are not exceeded, but we believe that the EPA
documents supporting the preposed standard, and the proposed
standard itself, are seriously flawed. We do not believe
that the Administrator has been presented with all the
available relevant information on the health effects of
vinyl chloride; nor do we believe that the information that
has been presented by the EPA Staff has been prepared in an
objective and balanced manner; nor that the conclusions
drawn and recommendations made in these documents are sound.

Although we have strong objections to many of the
conclusions reached in the documents supporting the proposed
standard, we nevertheless commend the Agency Staff for its
receptivity to technical inputs from all interested parties_
during the development of the proposed standard. We sincefely
hope that the points made in these Comments will be equally
well received.

We also commend the Agency for acknowledging the necessity
of and publishing the Risk Assessment Document. While we
may disagree with its conclusions, we think that the publication

of a document assessing the risks of exposure to air pollutants
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at varying levels is essential to the standard setting process.

We urge the Agency to publish a risk assessment in connection

with each of its subseqguent rule makings.

Thirdly, we support the Agency's use of cost/benefit

analyses in determining the type and degree of pollution
abatement technology to impose. The concept of cost/benefit
analysis is sound, although the Agency has failed to apply
it precisely in this rule making.

Decisions of the magnitude of a determination of a
hazardous air pollutant should be made with great care,
and should be adequately supported by rigorous evaluation of
all of the available data. A fair evaluation of the vol-
uminous material published by EPA in support of its deter-
mination and the proposed standard leaves one with the
uneasy impression of a decision in search of a rationale
rather than a disciplined exercise in rational decision
making.

There are many technical flaws in the proposed standard
itself, and these will be commented on in detail in the
written comments of the technical committee of the VCM/PVC
Producer's Group of the Society of the Plastics Industry
("SPI"). Air Products concurs in S$PI's technical comments,
and urges the Administrator to incorporate them in the final
standard.

Air Products also concurs in, and incorporates herein

by reference, the line-by-line critique of the supporting
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documents, as well as of the proposed standard, as set forth
in the SPI presentation.

Air Products objects to those parts of the proposed
standard which it considers to ge design or work practice
standards rather than an emissions standard. These objec-
tions are more fully set forth in Part I F of these Comments.

We therefore respectfully request that the Administrator
set aside his determination that vinyl chloride is a hazardous
air pollutant and proceed to promulgate an appropriate
standard under Sections 109 or 111 of the Clean Air Act.

Detailed technical reasoning supporting this request is

given below.

c. vinyl Chloride is Not a Hazardous Air Pollutant

Section 112(a) (l) of the Act defines a hazardous air
pollutant as an air pollutant "which in the judgment of the
Administrator may cause, or contribute to, an increase in

mortality or an increase in serious irreversible, or inca-

pacating reversible, illness." 1In the exercise of the fore-

going judgment, the Administrator must necessarily use as
his frame of reference some level of ambient concentration
of the air pollutant under consideration. Were this not so,
every air pollutant would fit the definition since every air
pollutant is potentially hazardous at some level.

According to EPA's calculations, as set forth in the
Risk Assessment, the five mile radius average annual com-
munity exposure to vinyl chloride monomer is 17 ppb. As

-4~
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presented in more detail in our Part III D Comments herein on

the Risk Assessment document, the data and assumptions

employed to arrive at the 17 ppb figure are obsolete and

inaccurate. Analysis of EPA's more recent monitoring data
shows that current five mile radius average annual

community exposure to vinyl chloride is less than 1 ppb. We
believe that at either level, but especially at a level less
than 1 ppb, vinyl chloride monomer is not a hazardous air
pollutant. Exposure at this level will neither cause nor
contribute to any discernible "increase in mortality or
serious irreversible, or incapacitating reversible, illness".
In fact, the proposed standard itself is based on a similar
risk assessment.

The conclusion that vinyl chloride is not a hazardous
air pollutant is further buttressed by the conclusion reached
by EPA itself in Appendix E of the Risk Assessment document
where it is stated that EPA has found "no evidence that
living around vinyl chloride plants is a risk factor in the
occurrence of liver angiosarcoma". In addition, Dr. Wm.
Marcus stated at the EPA hearing on vinyl chloride in
Washington on February 3, 1976, ".... to date we do not
have any evidence that angiosarcoma has been produced by
vinyl chloride in the general population". (Transcript of
hearing, page 42.) We find further support for this con-
clusion in the CDC finding of no confirmed cases of liver

angiosarcoma among persons who were not occupationally
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exposed to long term high level concentrations of vinyl
chloride. This is so, in spite of the fact that historical

emissions of these plants, some in existence for more

than 25 years, have been substantially higher than current

levels. Thus, we conclude that vinyl chloride is not a
hazardous air polluant within the meaning of Section 112

of the Clean Air Act.

D. The Proposed Emission Standard is Unnecessary to
Provide an Ample Margin of Safety to Protect the
Public Health

If we accept, for the sake of argument, that the Admin-
istrator acted correctly in designating vinyl chloride a
hazardous air pollutant, Section 112(b)1(B) requires him to
establish an emission standard "at the level which in his
judgment provides an ample margin of safety to protect the
public health from such hazardous air pollutant."

We submit that the proposed standard is unneces-
sary because the margin of safety which the Administrator
has implicitly accepted as ample has already been achieved
by industry as a result of the OSHA standard for vinyl
chloride and industry's increasing awareness and understand-
ing of the health hazard of high level exposure to vinyl
chloride.

The Preamble to the proposed standard states that
implementation of the standard would result in a 95% reduc-
tion in vinyl chloride emissions from vinyl chloride and

polyvinyl chloride manufacturing plants. EPA has also
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stated that the five mile radius average annual community

If the Administrator

exposure to vinyl chloride is 17 ppb.

has correctly interpreted and discharged his duty under

Section 112(b) (1) (B) in formulating the proposed standard,

the public health would be protected with an ample margin of

safety if the five mile radius average annual exposure

were reduced to .85 ppb.

A fair evaluation and analysis of more recent monitor-

ing data compiled by EPA shows that ambient concentrations

are already at or below this goal, as the result of extensive

and expensive abatement efforts of the plants involved. See

STAR, Chapter 6.

The Risk Assessment document predicts that at an assumed

five mile average annual community exposure of 17 ppb, from

less than one to ten persons per year would contract liver

angiosarcoma from vinyl chloride, and that an equal number

of persons would contract tumors at other sites. For the

reasons set forth in Part I1I D of these Comments, a con-

sideration of the facts leads to the conclusion that these

predictions are incorrect, and that the proposed standard is

not necessary.

Although the Proposed Standard is Neither Necessary
nor Proper, Some Form of Emission Standard may be
Appropriate to Insure that the Currently Safe Ambient
Levels of Vinyl Chloride are Maintained

Although designation of vinyl chloride as a hazardous

air pollutant is improper, we concede that public concern
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over vinyl chloride requires that some form of emission
standard be adopted by the Administrator. Although the Pre~

amble asserts that Section 109 treatment of vinyl chloride

would be inappropriate "because vinyl chloride is a localized

problem and Section 109 is usually more appropriate for
regulating pollutants whose presence in the ambient air is
ubiquitous,” we submit that the absence of clustering of
incidences of liver angiosarcoma demonstrates (Risk Assess-
ment document at Appendix E.) that the problem is not local-
ized. We note, moreover, the recent joint publication of
the American Health Foundation and the National Cancer
Institute which suggests that vinyl chloride may well be
ubiquitous in the ambient air because of the combustion
of vegetation.

The Administrator has implicitly accepted that an
ambient concentration not exceeding 1 ppb vinyl chloride
is sufficient to provide an ample margin of safety to the
public health, and we believe that a national primary
ambient air standard under Section 109 to this effect
would properly protect the public.

We would also support an appropriate new source standard
for vinyl chloride under Section 1ll1l.

Alternatively, if the Administrator concludes that he
cannot rescind his determination that vinyl chloride is a
hazardous air pollutant, we would suggest that he modify

the proposed vinyl chloride emission standard to permit
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owners or operators of vinyl chloride and polyvinyl chloride
manufacturing facilities to meet an ambient concentration
limit on vinyl chloride in the vicinity of such facilities.

The National Emission Standard éor Beryllium (40 CFR 61.30 et.
seq.) provides a precedent for such action at Section 61.32(b).

We believe that an alternative emissions standard based
on ambient concentrations in the vicinity of vinyl chloride
and polyvinyl chloride plants would be desirable for the
following reasons:

The real concern in regulating any pollutant, but
especially a gaseous, non-persistent pollutant with a short
half life, should not be the concentration in some vent stream
or the stack gas. The real concern should be with the con-
centration in the neighborhood. The community exposure, and
the risks resulting from such exposure are the pertinant
guestions.

Vinyl chloride is a gas, is not persistent, has a half

life of about six hours in sunlight, and does not bio-

accumulate. Accordingly, if ambient concentrations of vinyl

chloride are at acceptable levels in the vicinity of the
plant, difusion and degradation will adequately protect those
persons living farther from the plants.
Vinyl chloride, unlike the present hazardous air
pollutants is easily measured by gas chromatography. As
noted in the STAR Document, the sensitivity of current monitoring

equipment approaches .5 ppb. Regulation though enforcement
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of neighborhood ambient concentrations is both feasible and
objective, and would give industry the flexibility to use
innovative control techniques rather than be bound to the

specific equipment and procedures set forth in Section 61.65
of the proposed standard.
The Risk Assessment Document, as corrected by our Comments
in Part III D hereof, provides a basis upon which the Adminis-
trator can select an appropriate ambient concentration for
the suggested alternative emission standard.

F. Certain Portions of the Proposed Standard are
not Emission Standards and are therefore Invalid

Certain portions of the proposed standard are invalid
because they establish design, process or work practice
standards, and fail to set the kind of numerical emission
standard required by Section 112 of the Act.
Six lower court decisions have addressed the question
of what consitutes an emission standard in the context of
the National Emission Standard for Asbestos (40 CFR 61.20

et. seq.); five of the six have ruled against the Agency's

position. In U.S. v. Adamo Wrecking Co., CR No. 5-80297

(E.D. Mich.

6/6/75) the court held that "an emission standard

... must establish a set, measurable level of emissions...fA}

Methodology for emission control is not a 'standard’'...."

Slip. Op. at p.31l. The Agency's argument in support of

the asbestos standard was based in part on the difficulty of

measuring asbestos emissions; that argument has no validity in
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the context of an emission standard for a substance like

vinyl chloride which is easily measured.

Although some of the design, process or work practice

standards which we object to are couched in terms of numerical

limitations, we believe that the Agency has exalted form

over substance, and that the purported emission standard is

unauthorized by Section 112, and therefore invalid.

The particular portions of the proposed standard to

which we object on this ground are the following sub-

paragraphs of Subsection 61.65(b):

(1)
(3)
(4)
(5)
(6)
(7)
(8)

Loading and unloading lines

Leakage from pump, compressor and agitator seals
Leakage from relief valves

Manual venting of gases

Opening of equipment

Sample flask

Leak detection and elimination,

-11-
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II. SUMMARY OF TECHNICAL DISCUSSION

The Agency has presented a number of assumptions and
conclusions in the documents associated with this action
which are critical to the promulgation of the proposed
standard. We have attempted to'follow the reasoning of the
Agency as it is presented in the documents, and have com-
mented on each of these salient points.

A. Vinyl chloride is a carcinogen at high exposures

for long periods of time.

This is true, certainly in animals, and probably
in humans, but the Agency has failed in its extra-
polations to consider adequately the most appro-
priate biological models and the existence of a
sharply decreasing response rate at low concen-

trations.

B, Cases of angiosarcoma in humans have resulted from
exposures below those found in operations handling

vinyl chloride.

This critical, but totally erroneous statement, is
found in several of the documents. The fact is

that there has been no confirmed case of liver angio-
sarcoma in humans related to vinyl chloride exposure

below that found in planté_handling this substance.

OLI 3195
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No fabricator employees, no neighbors of vinyl

chloride or polyvinyl chloride plants, nor any

workers not directly exposed to vinyl chloride over

160 ppm have been found to have any adverse health
effects of any kind due to vinyl chloride exposure.
This is confirmed in the Risk Assessment Document,
and by a statement by Dr. Marcus at the EPA hearing

in Washington on February 3, 1976.

Industry emissions are four percent of the vinyl

chloride handled.

This estimate is contrary to the data presented to
EPA and the conclusions reached by the Agency's
own contractor for the survey. At best it applies
only to suspension and emulsion operations, and
not to other processes. It is arrived at by an
arbitrary inclusion of losses of solid PVC as if
this material were vinyl chloride vapor. The
monitoring data taken by the Agency do not support
estimated emissions at this rate, and no cogni-
zance is taken of the reduction in emissions which
have been made in the year and a half since the

estimate was made.

Ambient concentrations pose a significant risk to

the public.
OLI 3196
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The Agency has attempted to minimize the sig-
nificance of its own monitoring results which show
lower than predicted apbient concentrations, and
Has published a Risk Assessment that greatly
exaggerates the significance and precision of
available medical evidence. The fact is that
there is no demonstrable risk to the populace,
even at past higher concentrations, as is stated

in Appendix E of the Risk Assessment Document.

Vinyl chloride is therefore a hazardous air pollutant.

There is no evidence to support this conclucsion,
nor can a reagonable case be made to predict that
any discernable harm to persons in the community
would occur because of current levels of vinyl

chloride emissions.

It is not possible to establish a safe exposure.

The Administrator has rejected the need for a zero
risk, and has accepted the safety resulting from an
average 1 ppb exposure, The risk imputed to that
concentration has been overstated substantially and
it is clear that the risk at that concentration is
much less that that stated, thus providing an

ample margin of safety.
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Section 112 must be used for uniformity and speed

of response,

Adequate control of ambient concentrations is

possible, and indeed even more practical, under

other sections of the Clean Air Act. The Agency's
desire for undue haste is difficult to understand

in view of the time which has elapsed since the
problem surfaced, and the responsible actions taken
by industry in substantially reducing emissions while

EPA has been studying the matter.

Therefore, we do not believe that the Administrator has
sufficient grounds for the proposed action, and we urge that
the declaration of vinyl chloride as a hazardous air pollutant
be rescinded, and rulemaking proceed under Section 109 or
111. The detailed comments on the documents which follow are
to correct the record and to assist the Administrator in his

consideration of our request.




III. COMMENTS ON THE DOCUMENTS

A. Introduction

A matfer of major concern to Air Products is the quality
of the documents prepared to support the proposed standard
and the methods used to reach the conclusion that such a
standard is necessary. These documents suffer from three
primary faults: obsolete data; errors in the mathematics
involved; and unwarranted and unsubstantiated conclusions.
We will comment further on each of these points, and give
examples of each type in our comments on each of the docu-
ments.

In addition, there are a number of inconsistencies
between the various documents, especially noticeable in
comparisons with the STAR Document. Doubt is created as to
the real understanding of the Agency and the soundness of
the rationale for its action because of the variance between
the documents.

The Agency has based much of its justification for a
standard on the 1974 industry data. These requests for
information were made at a time when full attention was
being paid to OSHA problems, and replies were made hurriedly
from a combination of estimates and spot measurements.
Industry's interpretation of the questions varied greatly
from company to company, and the replies were inconsistent.
The Agency unilaterally and quite incorrectly included

OLI 3199
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estimated losses of solid PVC as fugitive gas emissions,
against the advice of industry and the Agency's contractor
and in violation of scientific principal. Subsequent data
supplied by industry, either voiuntarily or in response to
Section 114 requests sent to the dispersion resin sector of
the industry, have not been included.

Similarly, medical, epidemiological, and technical data
which have developed since very early in 1975 are not con-
sidered. The dates of the references in the documents
indicate that input into the standard setting process stopped
in the Spring of 1975, despite the great fund of knowledge
that has become available since then.

In this connection, the Agency has not been diligent in
developing a data base of its own on possible human effects,
but instead has relied on data supplied by others. No
substantial epidemiological, medical, or experimental
studies were undertaken by the Agency, despite the fact
that only the government can gain maximum access to the
necessary data, and despite urging by many interested par-
ties. 1In view of this, and the nearly two-year period
since regulatory interest arose in vinyl chloride, it is
difficult to understand why Section 112 action is now said
to be justified on the basis of the Agency's urgency to act
quickly. The refusal to postpone a hasty hearing on these
ill-drawn documents is even more incomprehensible on any but

political grounds.
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The number of mathematical errors that have been found
seriously damage the credibility of the documents, especially
the Standard Support Document. Incorrect conversion factors
for liters -and gallons are used éhroughout. A fundamental
error in calculation results in’'a proposal for reactor
opening losses only 50% of that intended. Misplaced decimal
points and references to incorrect tables or pages are
abundant. 8Such of these as have been found are corrected in
the detailed comments submitted by SPI.

A tendency to exaggerate and select data to fit the
wishes of the writer permeates the Preface, the Standard
Support Document, the STAR Document and the Risk Assessment
Document. As an example, the Preamble states that the
results of the extensive environmental test program at three
plants "conducted ... from November 1974 to June 1975 are not
discussed in detail because they are still being analyzed."
The STAR Document, Section 4.2.6, dated June 1975 contains a
brief summary of a part of this test program, and these data

show that the concentrations found at that time are less

than those predicted to prevail after the proposed standard

is implemented. The arithmetic average of 1,903 24~hour
measurements was 5 ppb, and no sample taken 1,000 m or more
from the source was above 0.1 ppm. Furthermore, no EPA
sampling data shows detectable vinyl chloride at distances
more than 3 miles from a VC or PVC plant.

The Preface and the Support Document continue to refer
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to non-occupational cases of angiosarcoma even though the
CDC angiosarcoma case list has now dropped all but the
occupational cases for lack of any supporting evidence
linking any non-occupational cage to vinyl chloride exposure.

The "reasonable extrapolations" and assumptions made
in one section of the documents became fact in another
section, and then were used to demonstrate the need for a
standard, with no admission made of the tenuous line of
reasoning which led to the judgment. The tone is that of a
decision looking for support, rather than a demonstrated
progression of facts leading to a decision.

An example of this is found in tracing the so-called
non-polymerization liver angiosarcoma cases. The Preamble .
states: "These cases suggest that exposure to vinyl chloride
at lower levels than usually encountered at PVC plants is
capable of causing liver angiosarcoma." (40 FR 59532).

This is a direct quote from the Standard Support Docu-
ment, pages 2-3, which refers to the STAR Document. There,
on page 72, Section 6.3.1 it is said that "...one of the
confirmed cases involved an accountant employed at a vinyl
cloth plant. The accountant is presumed to have had a lower
level of exposure than the PVC worker."

The "accountant" is case U.S. 15 of Table 6.18, and
also case 5 of Table 6.19, where the footnote says, "The
diagnosis of this case is uncertain." As a matter of fact,

all of the six so-called community cases of Connecticut are

-~19-
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rated as uncertain or different from PVC production workers,
and NIOSH has dropped its listing of these persons in its
November 1975 listing (10) of angiosarcomas.

Thus eliminating the one U.S. case, we look at three
foreign cases, which have also been dropped by NIOSH. Case
W. Germany 03 was a filler of aerosol cans, where the leak-
age is thought to have been severe, and who, therefore,
experienced a high exposure. Case Italy 0l is shown to haQe
had as the primary site the pericardium. Case Sweden 02 is
shown to be a vinyl chloride production worker in an obsolete
acetylene process where the exposure was also high.

Therefore, none of these were confirmed cases or support
the statement on page 1, Section 1.1 of the STAR document
that there should be a basis for concern for workers exposed
to "levels of exposure as low as 1 to 10 ppm"

This unsupported trail of erronecus assumptions is at
the heart of the Agency's statement that, "Reasonable extra-

polations from these findings cause concern..." (Standard

Support Document, page 7.l1l). It is apparent that the Agency

does have the proper information on these cases. Appendix E'
of the Risk Assessment Document states that there is no risk
to living near vinyl chloride (sic) plants, and at the EPA
hearing on February 3, 1976, one of the panelists (Dr.
Marcus), stated that there is no evidence of angiosarcoma in

the general population from vinyl chloride exposure. Yet,

OLI 3203




erroneous and unfounded statements relating angiosarcoma
cases to neighborhood exposure appear in all of the docu-
ments in this case.

Regulatory agencies must be impartial and dispassionate
as well as technically correct in their decision making.
For these reasons it is distressing to find that documents
of critical health, social and economic importance are based
on a hiased sampling from available information, and unsound
and flawed reasoning, even with that information.

B. Comments on the Preamble and Standard

The Administrator does not have sufficient grounds
on which to declare vinyl chloride a hazardous air pollutant,
nor does he have authority under Section 112 to require
specific equipment and procedures as methods of abatement.

The data and reasoning leading to the promulgation of this
standard are flawed, as is the standard itself. We shall
present comments on each of these points, and make sug-
gestions for alternative actions.

Section 112 of the Clean Air Act states that a hazardous
air pollutant is "an air pollutant ... which in the judgment
of the Administrator may cause or contribute to an increase
in serious irreversible, or incapacitating reversible, illness."
Congress clearly gave wide latitude for the decision-making
process, but it is obvious that there must be reasonable
grounds for such a deci§ion. By a long chain of "suggestions”

and "reasonable extrapolations" the writers of those docu-
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ments have moved from the knowledge of angiosarcoma in
workers exposed to very high concentrations by the standards
of today, for long periods of time, to a hazard to those
exposed to eﬁceedingly low concentrations.

There are many substances in everyday life which can
cause death or serious illness. Even those basic require-
ments for life, oxygen, water, salt, and carbon dioxide can
be hazardous at very high concentrations. Therefore, the
qgquestion of at what concentration a material can be deemed
hazardous becomes paramount.

The statement is made that " (W)e are unable to establish
a level that presents no public health risk." However, there
are many data available that can help in understanding the
extent of the problem and the risks involved. Many companies
presented results of studies of their own work forces during
the OSHA hearings that showed no ill effects from many years
of exposure to concentrations far in excess of those found
in the work environment today, and thus several orders of
magnitude greater than that in the general environment
outside the plant. We believe that appropriate recognition
and weight should be given to a series of carefully designed
and executed metabolic studies which examine the fate of
absorbed VCM at various levels of exposure (26). These
studies demonstrate that at least two biological mechanisms
exist for "handling" VCM. One mechanism is the "normal"

mechanism capable of dealing with metabolic loads equivalent

-22- OLI 3205




to an exposure of below 50 ppm in rats. The second mechanism
becomes prominent only when the capabilities of the first or
"normal"” mechanism are saturated or overloaded. We believe
the evidence is persuasive that this second mechanism is the
one which leads to metabolic species which are relevant to
the induction of cancer. Since this latter mechanism is

only weakly, if at all, operative in rats at levels of
exposure less than 50 ppm, the slope of the dose~response
increases sharply at levels below this, Consequently, any
extrapolation to doses below 50 ppm should incorporate
appropriately these metabolic considerations into the model
selected. Included in several of the other studies, notably
that of Union Carbide (17), were reports of examination of
control groups made up of employees from adjacent operations.
Whatever the concentrations were in the actual PVC operaticns,
it is clear that other workers in the same complex would

have been exposed to higher concentrations more consistently
than would have been the more distant residential occupants.
A recent (but still unreported) study of a PVC operation in
Pennsylvania (21), conducted jointly by labor, govern- '
ment and the plant operator, showed no difference in the
disease rate of PVC and non-EVC employeeé. This latter study
does suggest the possibility of a higher fetal wastage rate in
the wives of PVC workers, based on interviews with the
workers, but there are several questions on the methodology

and statistical significance of this survey which must be

-23-
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answered before its import can be evaluated (20). A British

survey of 2,100 workers with up to 27 years of exposure

(4) did not find evidence of adverse health effects.

The Agency has shown no interest in pursuing these and

other studies which are available to help elucidate the long-

term human response to low concentrations of vinyl chloride.

These data are available now, not after "many years," as

stated in the Preamble. The Agency has not followed its own

suggestion for participation in recommended studies (1, p. 229).

We are constantly exposed to potential carcinogens,

but the natural repair and rejection mechanisms of our body

protect us so long as we do not receive a dosage beyond

their capabilities. The elegant work by Dow chemists (1, p.

135) (25) has confirmed that these mechanisms extend to the

Dr. Paul Kotin (8) dis-

metabolism of vinyl chloride.

cussed this principle extensively in a recent presentation

before the New York Academy of Science Conference on QOccu-

A similar position was taken by

pational Carcinogenesis.

Dr. Leo Friedman and a WHO Scientific Group in WHO Publi-

cation No. 546 ( 9), and the Cancer Advisory Board‘(ll) has

stated that dose response is inherent in the definition of a

carcinogen. (See also references 12, 13 and 16.)

The concept of reduced risk at low exposures cannot be

dismissed summarily, and the total lack of any substantiated

evidence that any human' has ever suffered harm from exposures

below 160 ppm vinyl chloride cannot be ignored.

The Agency has continued to emphasize obsolete data on
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environmental concentrations, and gives great publicity to
the one, single, value of 33 ppm measured in the Spring of
1974. This was taken during a "quick survey", on "very short
notice, and with little equipment and planning", and the
results were "less than satisfactory", (2). It dismisses
the data of thousands of monitoring results taken between
November of 1974 and May of 1975 with the statement that
"they are still being analyzed." Can one conceive of the
EPA permitting industry to refuse to submit year-old data
similar gounds? The proposed standard would require that
monitoring results be reported within 10 days after they are
obtained. The truth is that these results show the majority
of the samples were below the detection level., The overall
average for points outside the plants was less than 0.005

ppm, with no value over 0.5 ppm, and the maximum value more

than 1,000 m from the plants was 0.1 ppm.

These values are far below those which were projected
by the Agency's diffusion studies for when industry is in
compliance with the proposed standard, and below the assumed
average of 0.017 ppm for all inhabitants of a 5-mile radius.
Further progess has been made by the industry in reducing
emissions in the year since these data were taken, and this
clearly shows that the basis on which the standard was
developed is incorrect.

No account has been taken of this substantial reduction

in emissions that have resulted from industry reaction to
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the health hazard of vinyl chloride. The standard develop-
ment process has relied extensively on the "Section 114"
responses which industry made in May of 1974. This was in a
period when we were just learniég how to detect and measure
vinyl chloride in the low concentrations under concern, and
before the action programs had become effective. Industry
informed the Agency at that time that it estimated that much
of the unaccountable losses were in the form of PVC solids
to waste, but the Agency chose to ignore this information,
and count these as vinyl chloride emissions to the atmos-
phere (29). The Agency's own consultant has advised them
that this is incorrect.

In addition, the best information available today
indicates that gaseous emissions now are less than half
those estimated two years ago, and in many cases are sub-
stantially less. Furthermore, many companies, Air Products
included, are now in the midst of massive projects to reduce

emissions even further. No cognizance has been taken of

these facts, and a principle reason these effects are "uncer-

tain" is that the Agency has made no effort to measure them.
The Preamble speaks disparingly of the ventilation
projects used to reduce worker exposure. It is apparent
that these efforts have not increased the net amount of
emissions, and if they do have any effect, it is to disperse
better these emissions, and thus reduce potential exposures

outside the plant building as well as inside.
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Further evidence that the Agency is working with incom-

plete data is presented in the statements regarding plant shut-

downs as the result of this standard. It is said that four

plants employing 30 persons may be affected. The number of
30 persons was arrived at by a straight ratioing of overall
capacity and employment, ignoring the necessity of a minimum
staff at each plant site. One of these plants has been shut
down since January 1975. We have been informed that the other
three plants will not be closed for this reason. However,
in October of 1975 Uniroyal announced that its plant,
emploving 230 persons, will close because of the burden

of regulatory costs. Union Carbide has announced that one
of its plants will close at the end of the year. Others
undoubtedly will follow.

As another example, the Preamble states (40 FR 59543)
that studies show that PVC "may possibly" cause pneumoconiosis.
Stiles and Wilson (3) clearly demonstrated no such effect
from PVC dust.

We support the SPI submittal of technical comments on
the standard, and urge that the Agency consider carefully
the requests for changes contained in that document. These
represent the best thinking of scientists knowledgeable
in the field, and are intended to improve the accuracy,
clarity and effectiveness of the standard. We would emphasize
several points in that presentation. The reporting require-

ments are unduly burdensome, and will only inundate the
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Agency with paper, rather than help it observe compliance.
The suggested changes will give the Agency adequate infor-
mation in a clearer form. Many provisions of the proposal
exceed the Agency's power, and infringe on the realm of
other governmental groups, OSHA, the Coast Guard, etc.

These should be revised or deleted. An extremely simplistic
approach is taken toward the economic effects of the pro-
posed standard in assuming a simple pass-through of the
costs of compliance. The major macroeconometric models
normally show an end effect two or three times the direct
cost to an industry. In addition, the overall costs are
understated. The right to use eguivalent methods should be
indicated clearly in the standard, withouvt reliance on
reference to the Preamble. This is especially true in the
area of analytical methods, where no two laboratories ever
follow precisely the same techniques, and in methods used to

reduce fugitive emissions. Insistence on a single method

discourages innovation in the development of improved technology.

However, we still object to the promulgation of a
standard at this time and in this manner. We do not believe
the data justify the declaration that vinyl chloride is a
hazardous air pollutant within the meaning of Section 112.
Despite the efforts of the Agency Staff to interpret the data
in the most pessimistic fashion, there is no evidence of harm
to the general population. There is a tremendous amount of

data available now that has not been evaluated,. and many
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studies are now in progress. Several of these will be
complete in the next few months, others by 1977. The Agency
should proceed under Sections 109 and 111 to formulate a
standard wbich is based on the best, and most current facts.
Air Products has every reason to support the basic
premise of a healthful environment. Its speed of response
to the knowledge of a problem with vinyl chloride is evi-
dence of this. We do object to a standard developed without
proper regard for the facts, using only partial data, and
in undue haste.

cC. Comments on the Standard Support Document

The Technical Committee of SPI has prepared a detailed
critique of this document. Air Products participated in
this work, and supports that portion of the SPI submittal. We
ask that this section be incorporated by reference into this
submittal (23), as well as the supplementry comments by the
SPI Economics Committee.

We would comment on the attitude of the Standards Develop-
ment Group during the early stages of the proceedings. Their
attitude of openness and their desire for a free exchange of
information with all concerned parties is a refreshing depar-
ture from the closed regulatory proceedings which have
prevailed widely heretofore. That we are not satisfied with
the final outcome is apparent from our comments, but we wish
to encourage the pattern of open deliberation with full

' opportunity for examination of all available data. Such
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practice should lead to a more competent rulemaking and more

credible and understandable decision.

It is encouraging to see that the concept of cost/benefit
analysis has been broached, and we encourage its use in all
proposed rule making. It has not been used to the extent
that it should, however. For example, by the combined use
of Tables 3.6 and 7.8 in the Standard Support Document it
can be seen that 35% of the proposed capital expenditure for
a model suspension plant and 18% of the annual operating
costs are to be used to reduce the emissions by only 3.6%,
and therefore clearly is an example of "grossly dispropor-
tionate costs". 1Item 3 of Table 7.8 proposes the use of a
gasholder and water purge system to reduce the emissions
from relief valve discharges and reactor openings. The SPI
submittal contains a detailed explanation of why it is
unsafe to connect the discharge of a primary safety device
to a closed system, and points out other ways to obtain
reduced emissions without endangering life and property.

In addition, the changes required in item 2 of this same
table already offer ample protection. This leaves only
reactor opening as a possible source for abatement by these
costly additions to a plant.

It is not clear from the discussion in Section 4.9 of

this document just what decision was reached on reactor
emissions since no statement is made as to the final con-
clusion, but from Section 4.12.5 and Table 7.8 it is assumed

that the gasholder was chosen. Substantially the same
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effect can be obtained by the use of vacuum pumps, which can
reduce the internal pressure well below 100mm Hgf absolute,
to give a reduction of vinyl chloride vapor in the reactor
of at least 87%. an expenditure of over $1.5MM per plant is
an excessive price to pay for the additional 12% reduction
of an estimated loss of 3.6% of the total.

We therefore urge that this requirement be eliminated.
The cost for each pound of vinyl chloride abated by this
method is more than $1.50, or about twelve times the cost by
the other abatement steps.

Similarly, it can be seen from Table 7.12 that the
estimated cost for double mechanical seals is 46% of the
total capital and 32% of the annual cost of all fugitive
emissions. Properly installed single seals will provide as
good mechanical reliability, and in connection with the area
monitoring system, adequate abatement, at a fraction of the
cost,

The entire program should be evaluated in terms of
benefits gained and the practical value of the abatement.
Further work with suppliers and experienced cost estimators,
can improve the accuracy of the costs, and assure that
proper means of abatement have been chosen.

D. Comments on the Quantitive Risk Assessment Document

A careful evaluation of the risks associated with a
substance undergoing review for a standard-setting procedure

is a necessary and proper act. We are glad to see that the
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Agency has attempted to do so in this case, even though the
appearance of the Risk Assessment Document came late in the
proceedings, and we urge it to do so in every case in the
future. However, we have many problems with the example in
hand. Because it has been widely quoted, both by The Adminis-
trator and the media, and because it is the source of the
statement, "between ... one to twenty cases of cancer per
year" (the modifying phrase "less than" is usually omitted)
can be expected in residents, in addition to several other
unsupported conclusions, we have prepared a detailed analysis
of this document.

The authors list on pages 3-5 of this document the
five assumptions made in order to estimate the health effects
of community exposure to vinyl chloride. Each of these is
discussed, but not in that order of presentation.

First, Appendix D contains the methods used to arrive
at the incidence of angiosarcoma in exposed workers. The

authors reject the data of the Tabershaw report (24)

and choose the two studies that give the highest incident.
All of the reports cited other than Tabershaw are selected
subgsets of that study, specifically selected so as to contain
the highest possible number of cases. The selected reports
included all known cases at that time and thus ignore all

of the plants where no cases occurred. There are no grounds

for disregarding the lov exposure categories in Tabershaw

unless their exposures were either below an effective threshold
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concentration, or below the concentration expected for the
community. Failing both these criteria, these categories
should be included and would reduce the incidence for angio-
sarcoma of the liver from the 3.3 x 10-3 given to about

lx 10—4, more than a thirty-fold reduction. The incidence
thus derived is not supportable, particularly when data from
several types of studies are mixed in the derivation. For
example, the otherwise ignored Tabershaw-Cooper study was
used to estimate time of exposure, and an estimate of the exposure
concentration was taken from the Dow study. Dow is known to
have had one of the best industrial hygiene programs in the
industry, and.therefore, a lower than average exposure,

as acknowledged by the authors. This same study showed no
angiosarcoma, but was rejected in other documents by the
Agency as "too small", even though the cohort it studied
was larger than any of the cohorts that were used. This is
but another example of "selected" data. However, it is not
at all clear how this value is used in arriving at the final
answer. It seems probable from data available now about
reactor purging and from the reported incidence of acute
effects that the exposures in the time period of concern
were well above 500 ppm, and often in the thousands of

parts per million, for reactor cleaners. See reference 2
of Chapter 5 of the STAR Document, and Section 6.1.4 of the

same document.
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On page D7 the authors again ignore the industry-wide

study to arrive at incidence of cancer at other sites and

choose only one of the special subsets to derive this number.

The statistical relevance of 161 workers in the plant with

the highest incidence to over 8,000 workers throughout

The other studies

industry is difficult to rationalize.
were ignored because they did not show any cases! This
careful selection of supporting data destroys the argument,
as does the assumption that all cancers encountered in the
study were caused by vinyl chloride.

The animal data are incorrectly interpreted also. The

zymbal gland is unigque to rodents, and is especially sus-

ceptible to tumors. See Section 6.1.4 of the STAR Document.
Excluding the zymbal and angiosarcoma cases in Maltoni
experiment BTl (1), there were 34 tumors in the three groups
made up of 177 animals exposed to 50, 250 and 500 ppm (the
ranges chosen by the authors) compared to 9 tumors in the 59
control animals. The incidence of tumors at other sites for
animals exposed to 250 and 500 ppm was approximately 33%
above that for animals exposed to 50 ppm or the controls
(significant at P 0.05) but there was no significant dif-
ference in tumors at other sites between the controls and
those exposed at 50 ppm. This small difference does not
support a conclusion, or even an assumption, that the incidence
of other tumors is equa} to angiosarcomas, and is another

example of misuse of data.
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There are no data supporting a significant increase in
tumors at other sites due to vinyl chloride inhalation at
the concentrations of interest, nor are there any data at
all on cancer formation at these concentrations. See page
77 of the STAR Document. This same conclusion has been
reached in the Dow study and many other reports not con-
sidered by the authors (4, 5, 17, 18, 21).

The Agency has been informed that the Tabershaw study
is being expanded to include a large cohort of long-term
exposed workers and to provide better follow-up on the
original group. This is expected to be available in a few
weeks. Also, expected to be completed soon is a study by
ORC (22) of a cohort of fabricator employees who have had
lower exposures than polymerization workers, but significantly
higher than the community. (See also references 4, 5 and
18.) These will supply data on relative tumor formation in
large cohorts of long term exposures.

Therefore, the incidence of angiosarcoma in long-term
employees is at least an order of magnitude less than the
0.02 used in Appendix D, certainly no greater than 3.3 x 10-3
and probably less, and there is no evidence for a significant
increase in cancer at other sites due to vinyi chloride.

On the question of the relative susceptibility of man
and rat (see page D2), this can be tested using the same
assumptions as made by the authors. An exposure of 500

ppm for 7 hours per day, 5 days per week, for 16 years
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calculates to an average lifetime exposure of 23.1 ppm,
which produced (no greater than) 0.33% cases of angiosarcoma.

Similarly, the three lowest exposures in Maltoni's experiments

give 3.1 ppm and 2%, 15.5 ppm and 7% and 30.9 ppm and 12%,

for lifetime exposure and angio incidence, respectively. Thus,
if man were as sensitive as rats, and the other assumptions

by the authors were correct, the assumed exposure would have
produced an incidence of about 9.7%, some 29 times that

found (Figure l1). Similarly, it can be seen by visual
inspection that such a plot is not linear, The authors

arrive at a prediction of a 7.5% lifetime incidence for
workers by similar reasoning. Such an incidence is not
supported by any epidemiology study in existence.

The variation in animal sensitivity is ignored. Rabbits
and hamsters are less sensitive to vinyl chloride than are
rats; mice are more sensitive (1, 7). Both mice and rats
generate angiosarcoma spontaneously, mice doing so at a
higher rate than rats. No reason is given for choosing to
equate rats with humans while not considering other species.

The statement on page D1 that Maltoni found that the
latency period is constant regardless of dose is incorrect;
just the opposite was stated by Maltoni (), page 222). The
average latency time for experiment BTl varied from 64 to
135 weeks, and is the reported time of death, not the
"appearance of tumors." ' The last survivor of the 50 ppm

exposed group died at 135 weeks, much longer than a usual
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lifetime, and the tumors were found only on autopsy. The
interval between first exposure and diagnosis for the U.S.
workers varied from 12 to 32 years (10). The authors'
problem here arises from extensive use of averaged data, and
not the actual ranges. Therefore, this argument does not
provide support for the increased sensitivity of humans.

Insistence by the authors on the linear model because
of ease of application is in conflict with the generally
accepted principles of epidemiology, and is not supported by
the animal data used, where the incidence of angiosarcoma
increases more rapidly than does the exposure. Nature seems
to operate in the normal distribution (log probit) mode,
which is reflected in the general acceptance of the Mantel-
Bryan procedure. In fact, it has been suggested by Sch-
neiderman recently that even this model tends to overstate
the risk when compared to actual experience in many cases
(1, page 242). The inapplicability of the linear model is
discussed by the National Council on Radiation Protection
and Measurement in its publication No. 39, 1971, and the
Maltoni data from experiment BTl shows a closer fit to the
prediction by the log-probit method than with the linear
model.

The Risk Assessment Document states correctly on page
E5 that "(t)his survey has produced no evidence that
living around vinyl chlqride plants is a risk factor in the

occurrence of liver angiosarcoma.” In view of the fact that
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the exposures considered were high even for past conditions,
and that the EPA surveys taken in 1975 show vastly reduced
environmental concentrations (even lower than those predicted
after the Proposed Standard is implemented -- see page 32 of
the STAR Document) any added risk because of future exposure
is extremely low, as shown below.

The Agency has attempted to use a standard diffusion
model to illustrate the benefits of the proposed standard.
The ultimate significance of this effort in Appendix A is
obscured by the method of presentation of the results and
by the assumptions made in its application. It is unfortunate
that more details of the diffusion model study and exposure
calculations are not given, so a better evaluation of the
results can be made.

The only results presented in the Standard Support Docu-
ment are the calculations of the maximum concentrations predict 4.
These are not helpful in understanding the possible exposures
of residents because, with one exception, these maxima occur
at 80 meters from the source center, or within the plant
boundaries in most cases. Some "typical" isopleths are givéﬁ
in the Risk Assessment Document, Appendix A, but the basic data
used for these calculations are not specified, nor is the
method for calculation of the average area concentrations.

The assumptions used in the calculation of the maxima

are given, and these are very conservative.
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1. An average wind speed of 0.5 meters per second
(1.1 mph) was used., The climatic data taken during 1975 at
three plants averaged well over 5 mph. No compensation was
made for wind direction.

2. No thermal boyancy was used in the source stream.
PVC drier outlets usually are above 140° F., and many other
source points are mixed with live steam. This thermal gradient
has a significant effect on effective stack height and mixing
and, therefore, on the actual ground level concentration.

3. Average emission rates of 4.25% of the production of
suspension plants were used. Comments in other sections of
this submittal show that this is not representative of present
conditions. Arbitrary assignments of plant size were made
without regard to actual conditions.

No effort was made to correlate the actual monitoring
results of 1975 with the model results. Analysis of the
downwind data taken at the Kentucky plant gives a figure of
less than 5 ppb at 1 mile compared to the predicted average
value of 37 ppb on page A-3 of the Risk Assessment Document.
(See Table 4.2, STAR Document). '

The approach in Appendix A toward determining the
average population exposure is oversimplified. No considera-
tion is given to population distribution relative to prevailing
winds, and no allowance is made for travel out of the zone
for work or school.

L)

Therefore, great reliance has been placed on theoretical
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calculations from assumed conditions which are not substan-
tiated by actual field measurements.

The underlying assumption of a linear risk model has
led to a biés in the derivation of the risk assessments for
other models by excessive use of éveraging. A more reason-
able evaluation of the data for the log probit case can be
made. The exposures for the equal area radii are shown in
Table 1, estimated from the data on pages Al and A3 of the
Risk Assessment Document. It can be seen there that the
population distribution is in good relationship to that
predicted from the area. Multiplying this by the rat risk
level calculated by Schneiderman (1 page 237) by the
probit method for that exposure, a total population lifetime
risk is 0.63 cases for 4.6MM rats, or 0.l4 cases per million,
Accepting for the moment the authors' assumptions of these
existing concentrations, the equal sensitivity of rats and
humans, and ignoring a change in the rate curve, this would
convert to 0.08 cases per year for this group (by dividing
by 70 years per lifetime and multiplying by 8 to adjust for
24-hour exposure.) However, none of these three assumption;
is correct, each tending to give higher results, thus further
overstating the risk. It can be seen from Table 1 that
approximately 95% of the exposed population is at a risk of
the order of 10-8, rat equivalent basis.

It is apparent from Table 1 that, whatever risk there
may be, it is highest for the small population segment that

lives within 0.5 miles of the plant. Table A-1 shows the
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exposed population for each plant, and page Al gives the sum
for each area. We believe that the figure of 47,000 persons
reported to be in the 0.5-mile radius is overstated. The
Passiac plant (22,512 persons within the half-mile radius)
is reported to have a capacity of 25 million kg/year, so the
emissions are much below the "average" suspension plant.

The Willjamsville, New York plant (11,522 persons) has been
reduced in capacity, and the Hicksville, New York plant
(5,900 persons) is not operating. Thus, about 40,000 of the
47,000 persons shown in this distance category either have
no exposure, or a greatly reduced exposure from that assumed,
using corrected population data from that listed, thereby
reducing the cumulative risk assessment by about 7% from
that shown.

Table II gives a recalculated lifetime risk for this
population using the actual reported concentrations from
figure II. This lifetime figure of 0.072 cases for
4.6MM persons converts to an added risk of 1.8 x 10-9 cases
per year.

The relevance of metabolic mechanisms to the prediction’
of risk has been competently discussed by Gehring (25).

Since the levels of exposure being considered in this docu-
ment are clearly in the range where the body "handles" VCM
effectively and the dose-response curve is steep, the model
should be adjusted to re{lect this. The fact that the authors

were forced to "constrain" the linear model to pass through
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the origin supports the existence of a changed slope of
the response rate at low concentrations.

The suggestion was made by one of the witnesses (Castel-
man) at the EPA hearing that the risks were understated
because of possible synergism or because of teratological
effects. No supporting evidence was given for any syner-
gistic effects. As far as teratology, another witness
stated that their experiments showed no such effect (25) and
a full report is in press (7). This would ke the expected
result if exposures were such that the primary metabolic
pathway of the mother was not overwhelmed. A dominant
lethal study on mice at 3,000 - 30,000 ppm showed no effect
on the number of early deaths (15).

It is unfortunate that such excessive weight has been
given to the early monitoring data around a Kentucky plant,
and that the Agency has failed to evaluate all of the data
taken later in a much more complete and representative
study. Table 4.12 of the STAR Document contains a partial
compilation of these later data, and shows for example, that‘
the same Kentucky plant has a geometric mean of 10.%ug/m3 '
for all vinyl chloride readings less than 1,000-m from the
plant, and 5.0ug/m3 for readings taken at distances greater
than 1,000 m for the data presented. These numbers translate
to 4 and 2 ppb respectively. This is a far cry from the
average of 17 ppb used in the risk analysis for all of a 5-

mile (8,045 m) radius.
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To illustrate this further, thé 24-hour composite
readings taken at the 31 off-property points during the
study period (November 1974 through June 1975) hﬁve been
plotted as an average for each site against the distance
from the plant (see Figure II). This plot clearly illustrates
the rapid decline in concentration with distance, and is
consistent with the diffusion theory model used by EPA which
predicts a decrease inversely proportional to the distance

raised to the 1.78 power (C= (f) l ). As can be seen,

1.78
X
the concentration is about 3 ppb at one mile, and thus it is

clearly impossible for there to be an average exposure
within even an order of magnitude of the 17 ppb used for all
persons in a 5-mile radius.

It must be recognized that the discussion in Chapter 6
of the Standard Support Document refers to annual maximum
concentrations, not average readings, and assumes emission
rates higher than actually found. (See discussion on pages
6=-20 and 6~21.) We have been informed by the Standard Develop-
ment Group that these maxima are calculated to occur at a
distance of 80 m from the source, or within the plants, and '
thus in no way compare to the exposures seen in the surrounding
neighborhood.

The results given in Table 4.12 are approximately the
same for all three plants studied; therefore, it can be

concluded that the average exposure for persons living more

than a mile from a plant is below 1 ppb, and since the
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circle of a 5-mile radius contains 96% of its area outside
the one-mile radius, more than 96% of the population weould
be expected to live in this low exposure zone. Extrapola-
tion of the Schneiderman calculations (1) would show a
risk of lesg than 10-10 for this concentration.

The fact that no detectable amounts of vinyl chlorde
were actually found by EPA monitoring sités beyond 3 miles
could allow the perfectly reasonable assumption that there
is none at this distance. This eliminates 62% of the pop~
ulation, and thus lessens the risk to about one-third of that
shown by all previous calculations.

The comment has been made that the surveyed plants were
operating at reduced capacity. Even a doubling of the con-
centrations found here would still give exposures of less
than 1 ppb.

The question was asked at the EPA hearing as to why the
populace which do not benefit from the presence of a plant
handling vinyl chloride should be expected to bear a risk
from exposure. Recent monitoring data around our plants
confirm the later EPA data and that reported by other com-
panies (see, for example, 14 and 27) in that fenceline
concentrations average well below 50 ppb and normally are
below the detectable limit of the method of 10 ppb. This
would put the nearest residents in the 10-7 to 10-8 risk
category according to Schneiderman (l1). Thus, we do not

" believe that these residents are exposed to a significant
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risk. To put such a risk level in perspective, we gquote
from (19) a survey of occupational hazards, which states,
"The risk of death has been estimated at one in a million
for smoking 1.5 cigarettes, driniing 1/2 bottle of wine,
traveling 50 miles by car or 250 miles by air, rock climbing
for 1.5 minutes, canoeing for 6 minutes, engaging in typical
factory work for one to two weeks, or simply being a man of
60 for 20 minutes." Thus an added lifetime risk of the
order of 10-8 to 10-10 goes not give a significant increase
in our otherwise normal risks.

The only actual data presented in the Risk Assessment
Document, the 10 year survey of angiosarcoma cases, do not
support the intended conclusion of added risk near plants
handling vinyl chloride, and the basic premise of neighbor-
hood exposure is not confirmed by the available monitoring

data. No justification is presented for choosing the one-

hit theory in spite of a total lack of consistency with the
facts.

The data used in this risk assessment should be re-
evaluated by competent statisticians, using correct inter-

pretations, presenting realistic estimates of the accuracy

obtained and the effect of the estimates used, and comparing

to present ambient concentrations, in order to determine if
the expenditure of $198MM in capital and $70MM annual operating
costs actually results in a discernible reduction in risk.

On the face of the arguments presented here, it deoes not.
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E. Comments on the Star Document

The Health Effects Subcommittee of the VCM/PVC Producer's
Group of the SPI has prepared a set of Comments and a detailed
line-by-line critque of the STAﬁ Document which we endorse
and attach hereto as a supplement to our own Comments on this
document.

The primary characteristic of the STAR Document is that
it is a literature survey through late 1974 on the effects
of occupational exposure to vinyl chloride. With only
few exceptions, no 1975 data are presented, and it offers
little information relevant to the question of environmental
effects. It also serves as the source of some of the mis-
information processed in the Risk Assessment Document.

The basic premise of a 4% average emission loss from
polymerization plants is in error, as has been noted in
other parts of these comments. Because of that, all of
the figures on atmospheric concentrations are wrong. Even
the limited ambient measurements in Chapter 4 show the error
of this assumption. The population figures in Tables 4.1 and
4,2 are not reéresentative of the number of residents near
the plants of interest, and are not those used in the Risk
Assessment Document.

Section 5.2 uses a carefully selected subset of workers,
but a different group of studies, to arrive at an equally
erroneous, but different, mortality rate for workers from

angiosarcoma.

-46-
QLI 3229




Chapter 6 argues a point that has never been disputed,
that vinyl chloride is a carcinogen at high concentrations.
It gives insufficient weight to the work of Hefner, et al, (1)
which is relevant to risk prediétion at low levels of exposure.

Section 6.1.4 does point out correctly the extreme
sensitivity of the zymbal gland in rodents, but omits its
unique nature. It also contains a more realistic estimate
of past worker exposure than do the other related documents.

The conclusion on page 57 that vinyl chloride is
mutagenic to humans is made without benefit of knowledge of
the work of Purchase, et al. (15), who conlude that
chromasomal changes to some cells do not include the germ
cells in mice exposed to extremely high doses. The Infantg
study in Ohio has been disavowed by the CDC (6), as was
mentioned in passing after all of the incorrect conclusion§
were spread on the record. The more recent Infante, et al.
(20) study on wives of PVC workers may show an increase of
fetal wastage, although the sample is very small and the
data base is guestionable. 1In any case it has no bearing on
this issue, because the exposures involved were occupational,
and at concentrations for above those at issue in this standard.
This is part of a larger study which the government agencies
have not yet reported (21).

Section 6.1.6 contains an erroneous reference to residual
free radicals in PVC. Such do not exist.

Section 6.3 reiterates the now discarded "community"
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and "non-production worker" cases. Even the Risk Assessment
Document does not try to argue this point.

The validity and significance of the Tabershaw-Cooper
and Dow studies are disputed, whHile the NIOSH study is accepted
as part of-the data base. This latter study has only a 69%
follow-up of individuals; the cohorts are not identified so
it is impossible to determine if they are the same or as
different from the other studies used; and the details of
the study has never been published so that its methodology
could be subjected to scientific scrutiny.

The STAR Document does state that any overall mortality
differences suggested by the NIOSH and Mt. Sinai studies
are not statistically significant. It is therefore difficult
to understand the purpose of including an extensive discussion
of their results, plus even more extensive speculation based
on inconclusive data.

The treatment of technology in Chapter 7 is superficial
and adds nothing to the knowledge of the subject. It is
interesting to note that fugitive emissions from suspension
plants have here risen to 45% of the total. It is estimated
here that "about 50 percent" reduction could be achieved,
"but a 95% reduction of total emissions --- might be beyond
present techniques ---.,"

Thus, this document has done little to clarify the
situation, is well out of date by now, and has a number of

errors in fact and strained conclusions.
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Area
Segment

<1/2 Mile
1/2 - 1 Mile
1 -3 Miles
3 -5 Miles
Totals

Segment
<1/2 Mile

172 - 1 Mfle
1 -3 Miles
.3 -5 Mles

Totals

TABLE 1

% Total ¢ Total Pop. , Cone. Lifetine
Area Pop. M Persons  (ppb) Risk Cases
1 1 47 245 1073 0.47
3 4.4 203 45 0.540”° 0.10
32 32.6 1,49 12 210”8 0.03
64 62 2,838 6 ao® 0.03
100.0 4,479 0.63
TABLE 11
Recalculated
Based on measured concentrations at Kentucky Plant
(see Figure 1II)
Avg. Total
Pop. , Conc. Lifetime
M Persons  (ppb) Risk Cases
47 45 5.4x10°7  ~0.03
203 6 <108 ~o.00
1,491 2 aoc®  ~o.m
2,838 0.5 Q08 <o.03
4,579 €0.072
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Percent Incidence of Angiosarcoma
(© Rats, Maltoni experiment BTI
[] Humans, assuming equal sensivitiy
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‘General Commant. Diffusion modoling mothods, at boat, offor unly

an gpproximaticn to the truc state of affhirs and cen nover auhstitite
for uctual monitoring data, which (although available) was unfortunately
not taken into consideration. The welghting schuwes proposod to account
for the typas, numbers and sizes of plants and the moteoroleglcal
conditions are quite arbitrary, and different (but just as rensonabla)
choices for thoze walghts would lead to & value nmuch less than 17 ppb.

Ho cause and offect could ba established by CDC Morbildiey & Mortallty,
July 19, 1975, oo tha assumption wheuld not have boon cade.

Gensral Cormsnt. Using animal dczta to pradict human reosponse is a very
risky practice, because no rnal aunsgomant of the validity of such

an sxtrapolation has beon wmade. The dogu-reasponasz dats for winyl chleride
im quite oparce lessentially only tha Mzltoni data ie avallable), and

1o raplications of such data are available for asscnmming tho accuracy and
procision of such data. The epldemiologic data avallable 1s of varying
Auality, and the Taborshaw-Gaffey datn is tho best data available and it was
not used, Thore was considersble selectivity in ths emplovmyntotf information
from these variocus studien, and the resulting conclueions droawn in this
roport are clearly unreprosontative of what the collection of studiez taken

togother indicate.

General Comment. The assumption that a lifetime exposure to rats would
produce the cames nuber of offects as a lifetime exposure to humans has
nevar been verifivd. The use of a linecar model) fw certainly a very
conservative procedura, but it dces not provide as qoorl a fir to tho
¥altonl data as a log-probit modnl (which is more often rocommandad when

" dealing with doso-responsa relationshipe of tho type wa are axamining).

The authors goem to have nged the linear model mote for convenlense

in computation than for its ability to accuratoly charackezize the dose-
rasgonse relationahip. Indosd, there s no reason for proforring tho
linear model to the log-probit model, znd, statistically spenking, the
log~probit certainly provides a much bottox fit to tho Haltoni data.

The numbers in this parzgraph certainly capnot be accepted at faca value
baged on all the chaky assumptions used in arriving at them. Clearly,
souws consideratisn of tho ztatistical varisticns gurrounling thesa nurbsra
should ba mada. .
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350 ppm i3 too low a dose. A much more appropriats dose would be that
ralatpd to reastor cleorure over tima pariod prior to 1974, Rir
Products® tastimony at OSHA Hearing regports mora rsalistic dosagoo

in both U.S, and the United Xingdom. {8TAR 6.1.4)

“fwo othar important facts sbout vinyl chloride carcinogernsis rdsulted
from this analysis: 1) at some tine in thelr lives about 7.5% of all
hlghly-axposed workaers are expected to get liver anglosarcomas duw to
vinyl chlorldo exporure with double this rate of primary. cancer at all
sitas combined. 2) Of all the cases of liver anglosarcoma which tite
thus far been produced by vinyl chloride, only 38% of them have I«an
diagnoevd ag of 1974.°

These are not facts put At bast swtrapolations from the modals used in
the study. 7The reasoning in arriving at the projection that 7.5% of

01l highly~cxposed workars will gat anglosarcoma ie flawed. A corrcctlon
factor 1s darived from tha Tabershaw-Cooper Study and 2pplied to kthe
focidancn date oktainod by MHicholson. This is not appropriate since tho
hire dates in the Tapershaw-Cooper Study 2re a function of the starting
datos of the plants in the T-C Study and not applicable to the siungle
plant—nicholson Study. If a corroctlon factor is to be applied than

the factor should be multiplied by the T-C rate wo instead of 7.5% the
parcentago would be 1.2%; highly significant to the surviving workoera,

What 1s dosuge for "highly-exposad workers™ which relates to 7,5%
expactancy of angiogarcoma?

Genceral comments. The probability 00,0031 (of a werker gatting angio-
sarcoma at gomotime in his life per yesr of axposura) is based on an
incidonce rate of 0,02, a value which im certainly not repraesentative
of ths epidemiclogic data as given (ses, for oxamplu, the Tabershaw-
Gaffoy data, which are based on the largest samplo sizo and provida the
loweot incidence). No statistical moasure of the arror associatad with
this astimate is provided.
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General Cormaents. The fact ihut the probabillty eutimate ¥rom tha
animal daka (nanely, .0052) i3 rxroasonably cluse to the satimate for
the apidamioleglc data (namely, .0031) save nothlag abunt tha

to each other in walue can b way off from the truo value), and actud
in thia case, only reflects the saelectiva cholea of what epldemiolocg]
data to uge to insure roasonabla agreament with the animal data. Tha
is no statletical basls for having much zonfidonce in olthaxr of thaesa
stumbors. :

General Comments, The fact that the bekter fittirg loy-problt swdael
providas "low dose" (i.e¢., 17 ppb, which i3 too high) astimstes of th
numbor of cases par year of oxposure wnich are 1/10 to 1/100 %the sulza
of thoae provided by the linear model cazts serious doubt on the
validity of aextrapolation and on the uvse of tha linear ecdsl Ltsalf,
In addition, the use of a more reasonable and much smaller valua than
17 ppb would consldorably decreasse thase oxpacted case values avon £

© “to conclusion can boe drasn from the survey at its prasent stage of

complation.® This proposition fa difficulr to rakionalize since the
authors have alrwady stated that their modol predicts one exceus livel
anglosarcoma death with the 5-mile radius for aach’of the past 10 yew
If wo accept tho actual number of cases projected to be found, l.e.
(286/176 multipliod by 3) and add the upper wound of onu excnrus
anglosarcoma death per year for the past 10 years to the expacted 5.9
from the Third Mational Cancer Survey we have an obgerved 4.,9%s. an
expacted 15.9. The probability of 5 or fowar cases with an axpected
of 15.% based on tha Poisson approximation im lass than ,002, If tho
expocted were 13 the approximate probability would be .0l. Ia an
obsarved of 5 (or lessg) roasonabla in the light of an expectoed of

15.9?

Any reasoned conclusicn must ba that the high values of rivk resulble
from tho author's model are inconsistent with the upper end of madel’)
The survey bogs a conclusion that the data does not support Lhe upper
spectrum of the modoled risk and is very consistant with no datoctabli

calont'd

*Cage 3 has beun confirmed 23 not being angiosarcoma, Therofora, only 2 unconfirmed cases xevaln In table 2 of
Ropendix E.
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Anothor conclusion which should have buen atated in the summary is
that basad on tha COC survey, "Thexe im no ovidance of clustexing
on a ptata-wide seale.”

Goneral Commonts. The fact that the axtrapolation from animal data

to hurans was basod on assuming a [maximum) 168 hour exposura tima

per week (7x24) ig corzalnly quostionabla in viaw ¢f tha. ramarks nadn in
this pacagraph regarding time spant away !ram home, ete,

Ganeral Comment. The ztatoment that "the agreement betwaan the two

studies was qood" doas not say anything about tha accuracy of eithor
modeling approach. In fact, since both OAQPS ared Tekneokron used oimilar
modeling perocedurae (excop% that the lattur included data on mstrorolngical
condltions), they would ba aexpectad to provide roazonably couparable values.
In this regard, the 254 dlscreopancy is somewhat high end reflects how

much varlation can be expected with such modellng procedurus, It iz regret~

.. #ble that tho asuthors made no ume of thin 254 Figuro in studyling the

sonsitivity of thaoir predictions. Of course, tha accuracy of such
4iffusion modoling is complately unknown and can only be assessed with
attual monitoring data {(which was not done in thlg report). EPA had
such data (which strongly refutes the 17 Ppb figure), but choss to ignore
it.

"Unfortunately, it has not been possible to make a gystomatic comparison
of tha diffugion modoling resulta with data obtmined from actual
ronitoring..."

Haw can one talk akout a risk assassmont for community exposura to vinyl
chloride wlthout actually confirming tho community exposure? EPFA had
monitoring data (STAR Sarios Decemhor 1975 pp. 29-30) which clasrly
shows tha 17 ppb assumption not possible,

Ganeral Commont. Again, the auvthors refer to the differencs of up to

254 batwoen tha two diffusion modnling efforts a3 an estimato of the
uncertainty of thase offorts, but do nothing to assess the offoctsy of such
uncertainty on thair final conclusions, 2hla ig typical of much of tiiz
report-«the final numbors coming out ars (as tho authors admit) greatly
affactnd by such uncertaintiss, and no efforte have boen made to acasdy
the effocts of ouch uncertainties.
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"3 “.”' 3 ' 13-18  Gmneral Commant. Tha etatenant is made that "y uuing aniral data,

wa can avold such problems” (e.g., with gagard to assaseing hzalth
. efFookn dus to 2UC and VOU oxgosures). Heowewor, tha aninel dose-rezponso
- data iz auite sparre &nd noe rogllenta studies oarse availably to azgess
" the vazistlon in such datz, £o that ary cenclusionz arxe teasvous.

RO Genoral Comment. “For tochalcal reagons®, the lindar podel was uved . !

... inatead of the Log-problt to acuess heslth effoctd. These Zeasens

| appoar to ke bascd on wucd of computatisn and consarvatisa, stc., which
ara not sufiicient justificaticn for disregurding consideration of tha

. bettor-fitting log~probit medel, aspacially since no nt:unq cem T r

* asing only the linsar rodal has besn madae. . - ,

L - (A “lo.c L T “pg the four occupational...” Tha Adafniatrator should bd,advtuud ef .

' EXEETEE AN oo Wl the epidomiology study on Beltish Petrolefm FUC wozkers published ia

.. Lancet, Decembor 13, 1975, pg. 1197 to 1199, "Mortality Study of Workers inl
i, Polyvinyl Chloride Production Plant.”

T Roothe rosult of the analynis is an ostimate of the probability por year
N1 of ewpogurs thit a percon will got nnglosarcora vemstime in his 1ifs.”
This estimate pettsing only to highly emposed workars. An ugdatod
Tabershaw-Cocper roport will fssua before tho Administratoy promalygates
a standard, This report will ba tha wost complote study in the world.
1t will hava greater than 95% follow~up) have s ¢ohort size of 11,000
< hurans and will have 2,000 now records of a muchk older group of workarn.
- .- ) . - hssumptiono reinted to incidence of anglogercomn and all cuncmru ghould
b T e " b roviewed and revised based on this TLpOTE.

2

AP ) 5,' L4=15 o Genoral Commant. Tha issue of "compating riskm" cannot legltimataly bo
‘ o ' ignored, az it wasy there are availabloe atatlstical techniquas for
parforming compating risks analyren, given edequate data.

B R 263 .- " 4 . In view of tha adwmitted limitatlons of the Marsteller study which failed

: ' to compara exposcd wirkars vith s sultable control group, falled to corsider
tha affoct of nlcohol intake and lacked exposure data, tha alleged ratio
phould have beosn sarinusly qualified.

Z¥Ze 170

1.7 Allowance should have beon made for the rat zymbal gland, which is an

20 Torgan undque to rodents and particulerly responniva to other chemical
Coe T carcinogens (STAR 6.1.4). Thore is no way to extrapolata tae Incident
: s ot nsoplastic change in the organ in the rat to what might bo wxpoactad -

Leacont'd
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. in'man.’ Migh local doncentrations of chlorinated organic substancer
~ 'in tho gland and the cellulay charactecistice o the organ aro unique.:
Lo Thero is consoguently no valid basiy for assianing an additional
.. "non-angfomarcona® tumor to man for each Zyatal Gland tamer. One
“must utilize organs and diseaga in which the conditions of exposure
~‘and responga are fundanmentally simllar. Any use of the Zymbal Gland
cdata for this purpose is inappropriats and mislcading, primarily”
“becauge of intenso local oxpogure by lipid insoludble agents.

. koe mxp&zu:é comments on Exocutive Susmary, ii, paragreaph 1, line 8.
UL ot addition, the data referved to was davelopesd by Dow Cb~mica1 co.
s, rocords and ia urlikoly to o —eprcwanratlve ¢f the entire lndastry.

It appears thxt, at laast in S plantb, ayposure wee nuch highor
than indicatod by tha stucy.. .

. The only roal data to validato the mndwlinq projoctions do not mupport
and are nat canslstent with thzx linear modol usod in tha study.

"1} ‘The numker of cancers at all aitos caused by vinyl chloride ig

twlca tha number of liver angicsarcomas™. There has baen no "cauue

ard offect™ aver establirhed; only asvociation, end tha citad data
do not pupport the aesortion.

"2} Tho nusber of paople with pavere livar damage is 30 timos the mmbor
of livar anglosarcomac”. Xngain thiz {9 not a result ox fact ut an
assumption which should be cleazly so stated.

. Genaral Commant. The authors "judge that the numbar of lilver angio-
" sarcowns producad per yaar of cxpasuvre in people rosiding near vinyl
.chlozridn plantz is somcwhore botwesn 128s than one and 10 capes,”

‘cloarly bkas to ka a vary subjastive statement, based on tha fact that

This

no propor gtatistical analyaer wore poriermwed to accurately providae
somothing like a confldence interwal for the trua nunkar cof cases.
thare is no quantitative aspessment of the vallclty of sny ol tho
assunptions louading wp to thesa nuamars, and so ths nunkary theasalves

Algo,

'( - are acsensiglly moaningleses. It gquena without saying, thn, thet any
*oomanipulations involving thesa nwabers {0.9., multivlying by 39) lead Lo

just as guezetiunabla valuuu.

s
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. "Unfortunatoly. the dlagnesfy of thana cases has nnkt Yok baon confirmnd ,
", by tha uatxonnl Canrur Xnutltuia.”

o

Flpt La ifflﬂult ko undoca*and whj runrirmution of 3} risanr ?pﬂflﬂun%

- could not have been xoquestad oa 4 apeplal basis for oush an lmporlant’
zsdocunan  Tha congaquence of hagative readings of vhﬂﬁu elides would
" guggest 1k ig gafer to livae wthiv o Iua of a planu uaing YCH than

" outstun thnt rnd‘us.

h,‘”rn addttian ooe Lafant wkoxe par ﬂnuﬁ llved wiwhin an: miln ot & plnnh
! A3ed of a relativaly cormon livmr tupor,”  Since this is lrrelevant, iv Xe
,'dltticult to urxlerstand why tha nb;tmnent waz inecludad in the documant?

.Tha authors ovarleok e Faet thar PYC and VCM plants hava bumn in
-~ operation in Miagara Yalls for thirty years. Thara are oo ¢oaflrrced !
5 apgiosarcomd casus in the vicinity of these plants. Oppow Hew York

! srate 1 similar to Connacticub in Chat a Tumor Reglubcy 13 awvallable.

. Ths Miministrator should have been advichd that the wadal wsuld predict

" anglovarsors cases ls Niagars ralle or loulasvilla L£ it wera valid.

The facts show a0 casas Ln Mlajaras rells after axtensliva npldaniology

- L by COC. : .
8 Y S .“.‘2~§ : -‘ “If tho lowpr ratas in tha range of the abova anaiydlﬁ wiara to ha true, '
A . 1nﬁruaard an“nwna of anglosavcoma would not ke oby ﬁKVﬂblﬂ."
o . - .
. Can there be any othee conclusion than that tha facuu Jo not support a
e L ‘model vhich predicts L0 ctzes par year?
Appendix A - - .
A= ‘Fﬁét . o-1/2 © Populatiocn of 47,000 iz not corract bacause Texas c*ry, Toras, population

:'“,diutriburion shauld be dn 1/2 =0 i mile aanulus.
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Table of Data

i-15

16-2%

19=Ll

PirnA rk_p.

"Secoad, thu overall G.8. paputatlon han grown cbout 53 since Ltha LY
Cenpun, mt Lt ls a0t knoom 'vhul.hur the nreau covered La thin shuay
avy geown nlod laxly."

Teea, bubt Hvu hacumoent. sivbd alun huve notad Tactors whilch will raduce
the oxposwl populatlon, Certuln plants have or wiLL phatd. wy an® thin
will chapge population deasity guradieat edgnblleansiy: 1l an ob "w ooy o
1) Rickovidle, #.9., 1) Ualroyal at Palassville; 37 Carblds Oinparsfon
Plunt at Soubh Carloestoar 4) Gacdyesar at diagara valls reduced; arsl

$) Momuauka ot Sprinyficld, dngs.

Thio table conplately overlooky €epn's own nonitoring data awl tha
reduction s vCM ambssloay broughk about by OSKA complianca,

Gunawal Comsmnt. 'The wolghts reflecting the meteorological conditions
im, hvorago, High nod Yery digh arve sconowhat agbltraey amd thaly

vialued are guhjact Lo orgor.  ‘the woy thase welghty ureze uusiel in arxchveling
ot the L7 ppy Eiqure mests s bt 45 wvery imgovtanh teo consldur uww
nuch wariabllley s assaclated whah thekr ggoclficoek /{t

Gunaral Comneat.  Tho walghicling of o "large” 2v8 plant 2 buing aguivalenk
to 2.3 "avoerage™ @v¢ planks, bacause a "rypioal” Larcge PV plank hTaw a
producklon of 350 mlhllon lb/y-' an oppotyd ko a “eypleal®™ average ¢/

plant whith 15CG uilllion Lh/ye, s cortainly an arbhiracy procudure 2od Fos pa
ataclntliesl junclEicatlon. A ulmilur ceiticlym for tha walghiliag

L326/700 for *lazge” YCR plants can ba made on the ssre grouwndu. ‘(he
effocts of <ILtferank woightling sctwmns should have baun examlnod.

"Sincu thoro azo a total of 4.6 eililon propla oxyoped within § alley ol
plunts, the average axposurs of thase peopla iz 76.4/4.6 or 17 ppb.”

Claarly EPA's oun moaltoring study cuanmat wupgort tha LY ppb sssumptlon.
to Jdlasusslon Ly offared co thy wdministrsktor of the impact of tha N5ER
standacd on ¥<u emiyufoas, 1In addltlon, the dlffuslon medel tneiwides
uolid and gan locsen ard <logy ast bakn luto account ¢PA's molt rogant
noritoring data, ses ulgo commnnty on the mctm,\cuz standard, supra.

The rogort <denks with LY ppb avsrago nosmendly expo: sura La an ohuobsiy
ggnue but She avabllable data hardly support awven L ppb. Tha Leplication
of thiy ALfEnrence bn mathenaticy sew crltlea) to o rabioowl ducislon b'.'
eha ambnfuteator.
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Apgentdix B

',ﬂml,A-: : 1; ‘ r b “Ideally, wo should uwse human dats thraaghout ard avold the problom
TR ' R ot extrapolating fiom an anlnal model ko huwoan belngs.”

Cfha Taperehaw~Cooper Study will bo ceaplazed hofers the adanlalstzotar
reachon his doclalon. (See provious vomnenta)  Yhivy JInlue ghuuls
by aralyzed bafore the standard Lt finally promulyatesd,

-2 ' 2 1-5 Conntralaulng tta lineaxr model so thal At pansos throagh the origln
!;_ o shiould be based on g grinci rather han on a gosteriocl cooelderarions,
' ' Yo fact, A glightly nogative intorcept Lu obtainvd wlthout thlu
conatratak, and thig suggasts the posshbility of a "thrashold ufface

© [which conid possibly bo veri{fled with furthar axparincentatlon}.

a-3 . J ) 6 "Estimates of the total number of cancadss cawsnd by vinyl chloride swo
o ' ' " banod on the 3lope of this Line, uot on tho Lntorcepe.”

It would suum approprlate ko commant on the speclal nature of the maixal
glund which L8 unique Ln rats.

b3 a . l-2 The sloge staadard deviathon eutlmatas axe only valld Lf “the Linoax B
mxilel 18 the correct ono to uze, and this is cectalnly apon ta dabats.

’ B~3 I S ‘ o Tha daltoni aalmal data fite the log problt owdal bettor thon tha Lincax
vedel, and thare appears to bo 1o resson why this should aoh be stabed.

B~3 5 1-18 Gencral Copment. The goodnesy~of-flc table ook lmpreasiva, but

actvuolly weans vory little becavse of tha way Lo which tha Fltbed nodi)

Is evantoally usod. In paxtieualur, the Zack khak the Lipune wmedel fibs kha
dati teamonably well Ln the reghon of wxporlmantation mauny absoluiaby
rothirg with cognrd to extrapalation {l.o., predlctiond outilds tho

ceglon of inzerest; Ln fact, o madel can really perfornm well withla

tha reglon of axgerimontation, but rot ba at all valid outaléu tha

‘eaglon. Also, 4 pimtlarc table based on fittlog tue log-probil zcdel

would Tave Ladicated » much clounr ¢it to thu «data, arsd, sratlsticeliy
speaxlng, the log-probit model wowld clnuxlj Lo preferxed o goodngya~ol -t

groundn alenw.
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Y o £ o kT - Gunarel Ccamoab. Tha assunptlon that She comuueity urposuce woyld ke con-
L o Co tinued Lar 3 hrssday, 7 devasaeeX iy sertalnly an ovur-stabamsnt. .
Peety “L‘;:‘ 36 T T oveu)d hawe bosn caurud by eweloslons over the gael LI yaury, ducina

Wi tekal viavl chlorlde peaduction bucrvassd from abouk L0 wf fca
currnant lyvol .

. Savan PYC plankns sparstesd mora =ban 29 yrarsr  COW, BUG, Coadianr,

| . ‘ ) s : Yaizoyal, Unlon Carbldn, Jonaearo, and Firestona, Coageipemily, LE
the gisk modnl weve acousrake, ono soold expect o highey hosidoenco of
argionarcorsan erouad those plaonts.  In additlion, tha Lobeasy perlad is
betweon L2 sod 32 yeazus; Lt woald be mora acourate 5o use 4 Caaga.

B-6 2 - h-18 o Genural Commeunk.  WIth regacd o tha erede analyelu preseaie?, in

\ veally dogun't wmoan rery ammch 4o aven atsemph oo do sueh mm analypel: wnen
the wriars Inherant Lo she extrapolatlons frem high 52 Low dozue ars
Ircw snimala to Wwwmane 2onnot be quaakifled.  Wisw xeqgued to kRl ochar
soucens of yrror amationed, the wae of ths stancduvd devintlong of the
augtinaked glogar ko cquantliy $hig nourse 2€ erenr L4 -not wallsl unleus
the aswodal ftseld iz valbd,  the zrrors aspocianad with e dbffgslon »oduling
procedures axao ot randily redlaestoed by the 2% discrepansy hetwonn ban QRGBS
arel Toknekroa predletlons, aknta thiz only gives o rowgh swasura of procigion
but says apsolukoly aothlag abowt gesuracy. Thua, btoe exror asnimste of 13
qlvan on poaga #-7 Adouwso't veally mean anythilng,  Alsa, kha argumerts diven
concernlag the cewvars mstoolabed whth the numdeen of aesilnated caney hava
a0 sound stasicticowd hasls whansooevar,

3-8 q L2 TYheally, an estamato of e errors In the difEasion madebing eould
. b derlvred Coom o compariosur, whbh sotual mondtorang daks ™

e phkatesnnt swggenty carchor Koot daka w43 unsruilable se i

avvallable could rob Lu analyzed.  Hech data is dn Q2UA'S poatsyzicn, ard

e s Eeannldy impassible ko undorgtand why the difilaglon aovlal was

ot valldated valng thak <darza,  wWhy wasn't the Mhardvirwtor ady s
Cof the conuemaeeces of thly walbldution which dcgianlly followe Iran,

the data shown in Tablya 4,20 ol tha STAR Dacurent?
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"Ona coxa Lo regarded an hasedfboieat doformncion bt dhEpoawn e
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eoreluslon shat the lacans Glhon Lo xave Ly Ludopandges o doen’
One cupe ey Go Inandlicient avidamse o 4lnprovs Lhe songluslon, dus
thaote i obhoe Anfoomstion, whiloh bhe luk Apsasamant Document studiongly
segqlecks ko mantaon, polating to Lho coaclusieon hhat time-Lo-bunor La
dogn Qupuidens.  (Papes by Albert, @0 8, and Bltgtaler, 5. Lo L9793 cene
carnlog copsianrations colatiog o foroulstion of Limles far wnavoidabie
foralation ukperuces o wrwlvammtaral corcincgenn.)  Also tho Malnend
analyurs awpporty A dosa dapoendancs .

Whna-to-turmz Ls compuited for maa oan 19.8/72.  Tha L19.96 f¢ Mased apon rhip
aswampghion 2iat all nvopliadas thak are wooeagns v alraady arouivesd,
Couoral Cormant. 1% Lo ner gouviflabla no conalude thadn bhn draudence
amdng Juast Wb most Wlghly axvonad workecs Ly about §, 02 Laaed op th
of tha Bour npidecloleyts whudiny oF Tublds ). €lran ol wll, Ak e dnvalld
te lucaore tha Takarshase-Gailey repors dad te gobectlvely chosua $oke
srudans giving tha highast zare. o fact, tho Tabarshow-Galley wabudy protald
FEOvidug e woust celiable (statistlexlly speoiciag) estimabs af vy wlima
troldence rate booaune of the lacge sample slzo dnvolved.  adsa, tbhe (00
Ly only an osthrats wad, as sach, stould have a statistical medseeo ol
erpoy aspoclated with Lt. ’

canulh

“ooe 0062 % 3.3 w 0,076 Should be morrgesod by uslog Tebawshow-Covpar
taecldance votn.
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o5 3 & . Guagral Corgant. The walue of GO ftha grooabliliy ger yeor of
’ axpootra that a highly~exposed worker wLlil dovelap eaglioparcomn namat fme

: L Lo wig kL) Ls huzed an the 02 bmrldence tutn, shbch bupeld da a
DA s e ol S a T hkghly uosshonable vakya,  The quantifleatfon o the eerozn Sa tho rarmerical
' C estinates of pavamotory Lagves o lot to ba dasloed,  Whe sulvors, by
Iatultban, specify a pousgible raage of velues Lo tue dneldnecs: faty,
and they alsa pusov lde only anplrloal guedsas aboat the varlathan Vv ohvus’ -
dansge andl La ehe munbar of Fowed of gdally suporura.  Towcalfopse, Lheic walua,
of 0.67 La highly suspact.  Also, the coogephasl areors fe tha foeaalatlaa
of the podel ace not quantlflabla,

0= - - B o L~1lG : o Ganeral Cormant, Phae ute b Ghe factar LALSA, whioh Le wnsed on oo
compachaon of e humii anaunl dneddeace cabe 10005307 ol e animal exta
G052, 4o Wagnly maupect in view of tlhe gonallla lavge egovorn in Lheue
aukinated Lneldenee pates.  Aluvo, taying chan thane buwe inciderce rages
are "close" ko ong amobhar doas ot way anythlng vhout the azcuraay of
alther ona of the eustlaasan.  Fa factk, it s probakly the cosn thal bokl ara
way aff Yroam thy swuc valan, baaed on Lhe urravalved oumar Leak wad oun-

s _ captual problens asucclatod with thelr decerminarlon,
o-1 S 2 Ruferenca 16 Ly mivsing from roport, )
2-7 5 13 " Sun commant on frge %5, Parograph 2, Linns §-3.
o-7 - & o “Le19 ' Sunaral Comfient. The use yolely of tha danson phudy ko got ak the xebio

¢l al) cancers to Liver sngiogsncconar Ly wighly suspect s vlaw al the
face that voma shudiey {e.g., thwese of Okr et al. ol Wagnngs] wace ruk
used bacauso ra Waglopapcamas omee obiorvad ek Biab okhees Ju.9g.,
tlehnlaon ot. Ak aad Taborvahaw o, w33 were aot vaed becusse ao slavabyd
ratas were tound. Swzh salectlvicy clearly glvas a biased dmprosslon.
Also, o gatimann of ertoy with reogard Lo the Moanon Sochar Ly ylyvewn.

2 - oun o Sincuusion vaz oivern to basellne populatlon roataes Eor thy RSP Lest.
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