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

RICHARD FLEMING Telephone:  (219) b87-6150
GROUP VICE PRESIDENT-CHEMICALS Telex: B846-445

February 23, 1976

Emissfon Standards and Engineering Division

Environmental Protection Agency

Research Triangle Park, North Carolina 27711

Attention: Mr. Don R. Goodwin

Re:

Dear Mr. Goodwin:

Air Products and Chemicals, Inc. submits herewith its comments 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 believe that the
Agengy has adequate grounds for declaring that vinyl chloride is a hazardous

» 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.

1. Legal Position

Introduction (p. 1)

Summary (p. 1

Vinyl Chloride is not a Hazardous Air Pollutant (p. 4)

The Proposed Standard is Unnecessary (p. 6)

Alternate Proposal (p. 7)

Part of the Proposed Standard is an Invalid Design Standard (p. 10)
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II.  Summary of Technical Discussion (p. 12)
II1. Comments on the Relevant Documents (p. 16)

. Introduction (p. 16)

. Comments on the Preamble and Standard (p. 21)

. Comments on the Standard Support Document (p. 29)
Comments on the Risk Assessment Document (p. 31)
Comments on the STAR Document (p. 46
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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 YCM 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
/m3v

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 and 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 all of the commehts
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

z.l8G11L S%®H
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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 proposed 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 sincer ly
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




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 subsequent 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 adeguately 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 Gréup of the Society of the Plastics Industry
("SPI"). Air Products concurs in SPI'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 présentation.

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

- given below.

c. Vinyl Chloride is Not a Hazardous Air Pollutant

Section 112(a) (1) 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." In 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 gﬁggx 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-




"pres nted 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 éverage annual

community exposure to vinyl chloride is less than 'l 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. Wwm.
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 s0, in spite of the fact that historical
emigsions 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 aAct.

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 ébllutant, 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 staﬁdard is unneces-
sary because the margin of safety which the Administrator
has implicitly accepted as ample has already been achieved
by industry as # 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
exposure to vinyl chloride is 17 ppb. If the Administrator
has correctly interpreted and discharged his duty under
Section 112(b) (1) (B) in formulating the proposed standard,
the public heaith 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. Se
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 III 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.

E. Although the Proposed Standard is Neither Necessary
nor Proper, Some Form of Emigsion 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 adbpted 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 pollﬁtants 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
ubigquitous 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
ig 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 1l1ll.

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

the proposed vinyl chloride emission standard to permit




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 for 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
questions.

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

088SLL Spy

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. Aas
noted in the STAR Document, the sensitivity of current monitoripg

equipment approaches .5 ppb. Regulation though enforcement
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of neighborhood ambient conc ntrations 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 propqsed 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 regquired by Section 112 of the Act.

Six lower court decisions have addressed the qﬁestion
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. 1In 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.3l. The Agency's argument in support of

the asbestos standard was based in part on the difficulty £

measuring asbestos emissions; that argument has no validity in




the context of an enission standard for a substanc like
vinyl éhldride 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 Agéncy 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) Loading and unloading lines

(3) Leakage from pump, compressor and agitator seals

(4) Leakage from relief valées

(5) Manual venting of gases

zgegil SB8Y

(6) Opening of equipment
(7) Sample flask

(8) Leak detection and elimination .
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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 plants handling this substance.

-12~




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.

=13~
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The Agency has attempted to minimize the sig-

" nificance of its own monitoring results which show
lower than predicted ambient 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.
E. Vinyl chloride is therefore a hazardous air pollutant.

There is no evidence to support this conclusion,

nor can a reasonable case be made to predict that
any discernable harm to persons in the coﬁmunity

would occur because of current levels of vinyl

chloride emissions,
F, 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 rigk 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 résponse.

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 pfoceed 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.
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III. COMMENTS ON THE DOCUMENTS

A, Introduction

A matter of major concern to Air Prqducts is the quality
of the documents prepared to support the proposed Ftandard
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 whgn 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




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 voluntarily or in response to
Section ll4 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 epidemioclogical, 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. In 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
serioﬁsly'damaée the credibility of the documents, especially

the Standard Support Document. Incorrect conversion factors

" for liters and gallons are used throughodt. 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 tabies or pages are
abundant. Such 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 0 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




to non-occupational cases of angiosarcoma even though the
CDC aﬂgidsarcoﬁa case list has now dropped all -but the
occupational cases for lack of any supporting evidence
linking any non-occupational case 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 demonstiate 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 céusing 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. Ther ,
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 Qropped 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 Ifaly 01 is shown to ha&e
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 erroneous assumptions is at
the heart of the Agency's statement that, "Reasonable extra-
polations from these findings cause concern..." (Standard
Support Document, page 7.1). It is apparent that the Agency
does have the proper information on these cases. Appendix E
of the Risk Assessment Document states that thére 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,
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erroneous and unfounded statements relating angiosarcoma
cases to heigh@orhood exposure appear in all of the docu-
ments in this case.

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

B. Commenﬁs 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 eﬁch 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 decision. 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 vefy high concentrations by the standards
of today, for long periods of time, to a hazard to those
exposed to exceedingly 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
question 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
6f 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'planp. 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
abéorbed 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




to an exposure of below 50 ppm in rats. The second mechanism
becomes pfominént only when the capabilities of the first or
"normal” mechanism are saturated or overloaded. We believe
the evidence is persuasive that thig 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 acfual PVC operations,
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~PVC employees. This latter study

does suggest the possibility of a higher fetal wastage rate in

the wives df 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
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answered bef re 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
metabolism of vinyl chloride. Dr. Paul Rotin (8) dis-
cussed this principle extensively in a recent presentation
before the New York Academy of Science Conference on Occu-
pational Carcinogenesis. A similar position was taken by
Dr. Leo Friedman and a WHO Scientific Group in WHO Publi-
cation No. 546 ( 9), and the Cancer Advisory Board (1l) 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.

Th 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
"thef are still being analyzed." Can one conceive of the
EPA permitting industry to refuse to submit year-old data on
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 sincé 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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th 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 iﬁ a
period when we were just learning 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
thoaelestimated 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 th m.
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 bresented in the statements regarding plant shut-
downs as the result of this standard. It is said that foﬁr
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,
employing 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 lupport the SPI submittal of technical comments on
the standard, and urge that the Agency consider carefully
the requests for changes contained in that document. Thes
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 emph&size
several points in that presentation. The reporting requir -

ments are unduly burdensome, and will only inundate the
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' Agency with paper, rather than help it observe compliance.

The éﬁggésted changes will give the Agency adeguate 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 equivalént methods should be
indicated clearly in the standard, without reliance on
reference to the Preamble. This is especially true in the
area of anﬁlytical methods, where no two laboratories ever
follow precisely the same technigues, 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 1ll2.
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




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 which 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.

C.

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.

i 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.

i1 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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~ this document just what decision was reached on reactor

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". Item 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 th se
costly additions to a plant.

It is not clear from the discussion in Section 4.9 of

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 Hg. absolute,
to give a reduction of vinyl chloride vapor in the reactoi
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 éeals 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 Duantitive 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 attempt 4 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 s0 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 oth r
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
subsets of that study, specifically selected so as to cont#in
the highest possible number of cases. The selected reports
included all known cases at that time and thus igﬂore all
of the plants where no cases occurred. There are no grounds
for disregarding the low exposure categories in Tabershaw

unless their exposures were either below an effective threshold
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concentration, or below the concentration expect d@ 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

1x 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.l1.4 of the

same document.
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On page D7 the authors again ignore the industry-wide
study to &rrivé 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

industry is difficult to rationalize. The other studies

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 unique 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 exﬁosed to 250 and 500 ppm was approximately 33%
above that for animals éxposed 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

S065L1L S®YH

those exposed at 50 ppm. This small difference does not
support a conclusion, or even an assumption, that the incidence

of other tumors is equal to angiosarcomas, and is another

example of misuse of data.




Ther are no data supporting a significant increase in
tumors atlothei 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 dommunity. (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 leO-3
and probably less, and the:e 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 1ifetimg 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 l1l). 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
hiéher 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 (1, 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 suppoit 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 opérate 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 Measureﬁent 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 chloride 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 ev n for past conditions,

and that ‘the EPA surveys taken in 1975 show vastly reduced
environmental concentrations (even lower than those prediéted
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 predicted.
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 arevgiven
in the Risk Assessment Document, Appendix A, but the basic data
used for these calculations are not specified, nor is th
method for calculation of the average area concentrations.

The assumptions used in the calculation of the maxima

are given, and these are very conservative.




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 wés
made for wind direction.

2. No thermal boyancy was used in the source stream.
PVC drier outlets usually are above 140° F,, and mahy 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 pagé A~3 of the Risk Aséessment 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 zon

for work or school.

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 bias in the derivation of the risk assessments for
other models by excessive use of averagiﬁg. ‘A more reason-
able evaluation of the data for the log probit case can b
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 0.14 cases per million.
Accepting for the moment the authors' assumptions of thesé
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 assumptions
is correct, each tending to give higher results, thus furth r
overstating the risk. It can be éeen 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 ié highest for the small population segment that
liv s within 0.5 miles of the plant. Table A-]l 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 Williamsville, 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 assum 4,
using corrected population data from that listed, thereb&
reducing the cumulative risk assessment by about 75% 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
effedtively and the dose-response curve is steep, the model
should be adjusted to reflect this. The fact that the authors

were forced to "constrain" the linear model to pass through
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the origin supports th exist nce 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 be 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 10.9ug/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 illustraté this further, tht;': 24-hour composite
readings taken at the 31 off-property points during the

study period (November 1974 through June 1975) have 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 moéel used by EPA which
predicts a decrease inversely proportional to the distance

raised to the 1.78 power (C= (f) 1l ). 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

y166LL SBY

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 andIG-Zl.) 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 would
be expected to live in this low exposure zone. Extrapola-
tion of the Schneiderman calculations (1) would show a
risk of less than 10-10 for this concentration.
fhe fact that no detectablelamounts of vinyl chlorde

were actually found by EPA monitoring sites 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 épb.

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-/ to 10-8 risk
category according to Schneiderman (l1). Thus, we do not

believe that these residents are exposed to a significant




risk. To put such a risk level in perspective, we quote
from (19) a su%vey of occupational hazards, which states,
"The risk of death has been estimated at one in a million
for smoking 1.5 cigarettes, drinking 1/2 bottle of wine,
fraveling 50 miles by car or 250 miles by air, rock climbing
for 1.5 minutes, canceing for 6 minutes, engaging inltypical
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 does 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 mbnitoring
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 does 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 STAR 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 fhose 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.
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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 prediction at low levels of exposur .
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. ng), who conlude that
chromasomal changes to some cells do not include the germ
cells in mice exposed to extremely high doses. The Infante
study in Ohio has been disavowed by the CDC (6), as was
mentioned in passing after all of the incorrect conclusions
were spread on the record. The more recent Infante, et al.

(20) study on wives of PVC workers may show an increase of

o s
Qo
w
-t
-t
o
©
-t
©

fetal wastage, although the sample is very small and the
data base is questionable. In 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 agenci s
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"™ cas s. Ev n the Risk Assessment
Docum nt do s not try to argue this point.

The vali@ity and significance of the Tabershaw-Cooper
and Dow studies are disputed, while 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 estimat d
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
172 - 1 Mile
1 - 3 Miles
3 « 5 Miles
‘Totals

Area

Segment
<172 Mile

172 = 1 Mile
1 =3 Mles
.3 =5 Mles

Totals

TABLE 1

% Total % Total Pop., 333&.
Area Pop. M Persons  (ppb)
1 1 47 245
3 4.4 203 45
32 32.6 1,491 12
64 62 2,838 6
100.0 4,479 .
TABLE II
Recalculated

Risk
10~5
0.540°°
2x107°

ao 8

Based on measured concentrations at Kentucky Plant

(see Figure 1II)

Avg.
Pop., Conc.
M Persons (ppb)
47 45
203 6
1,491 2
2,838 <0.5

4,579

Risk
5.4x1077
<1078
ao8
o8

Total

Lifetime
Cases

0.47
0.10
0.03
0.03
0.63

Total
Lifetime

Cases

~0.03
~0.002
~0.0
<0.03

<0.072
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FIGURE I
Percent Incidence of Angiosarcoma
® Rats, Maltoni experiment BTI
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Remarks

" General Comment. Diffusion modeling methods, at bost, offer only

an approximation to tha trus states of affairs anl can nevar awhstitite
for actunl monitoring data, which {although availabls} was urnfortunataly
not taken into consideration. Tha weighting schemss proposed to account
for the types, numbors and sizes of plants and ths meteorologlcal -
conditions are quite arbitrnry, and difforant (but Just as reasonabls)
cholices for these wuights would luad to a value much less than 17 ppb.

No causs and effect could ba establiphed by CDC Morbidley & Mortalivy,
July 19, 1975, oo tha assumption whould not bave boon made.

General Comment. Using animal data to predict human response is a vory
risky practice, becausa no real swsswmmont of the validity of vuch

an axtrapolation has beon made. The doge~response data for winyl chloridse
is quite sparss {essantially only the Maltoni data is available), and

. no replications of such data are available for assessing the aceuracy and

precision of such data. Thoa epldemiologic data avallable is of varying
guality, and the Tabarshaw-Gaffey data is the best data available and it we
not used. There was consideruble selectivity in the employmentof information
from thone variocus studies, and the resulting conclusions drawn in thia
report are clearly unrepresentative of what the collaction of studies taken
togethar indicata. '

Generzl Cormment. The assumption that a lifetimn exposure to rats would
produce the same number of effects ags a lifetims sxpopure to humans has
never been vorified. Tho use of a lincear model is certainly a very
conparvative procedure, but it doss not provido as good a £ir to the
Maltonl data as a log-probit modol (which is more often recommended when
dealing with doso-response ralationships of the type wa are examlning).
The authors ssem to have used the linear model more for convenlenca

in computation than for its abllity to accurately characterizn the done-
response relationship. Indoed, there is no xeason for praferring the
linear model to tha log-probit modal, and, statistically spaaking, the
log-probit cesrtainly providos a much batter f£it to tho #Maltoni data.

Tha numbsrs in this paragraph certainly cannot bs accepted at face value
bassd on all the shaky assumptions used in arriving at them. Cleaxly,
some considorat of the statistical variati ns uzrrounding thos nburs
should ba made. ' . 'ﬂ
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Remarky

350 ppm is too low a dose. A much mors appropriate dose would bo that
related ko reactor cleansrs over times porlod prior to 1974. Aair
Products® .testimony at CSHA Hearing reports more realistic dveages

in both U.5. and tha United Kingdom. {ATAR 6.1.4)

YTwo othar important facts about vinyl chloride carcinogenssls rdaulted

. from thie analysis: 1) at soma time in their lives about 7.5% of all

highly-expooed workers ere expected to get liver englosarcomas due to
vinyl chloride exponure with double this rato of primary cancer at all
slton combinad. 2) Of all the canus of liver mugicsarcomn which tusn
thus far bsen producsd by vinyl chlorlde, only 38% of them have isen

‘diagnosed an of 1974."

Theos are not facts but at best sxtrapolations Zrom the modele usod in
the study. Ths reasoning in arriving at the projection that 7.5% of
all highly-expopsd workers will gut anglosarcoma is flawad. A corroction
factor 1s derived from tha Tabershaw-Coopar Study and applied to the
incidaence date obtained by Nicholson. This is not appropriate since the
hire dates in the Taborshaw-Cooper Study are a function of the starting
dates of thz plants in the T-C Study and not applicabls to the single
plant—dicholson Btudy. If a corroction factor is to be applied then
the factor should be multiplled by the T-C rate so instead of 7.5% the
percentags would be 1.2%3 highly significant to the surviving workers, -

What is dosage for “"highly-exposad workers” which relates to 7.5%
expectancy of anglosarcoma?

General comments, The probability 0.0031 (of a worker gatting angio-
sarcome at somatime in his 1ife per yesr of expomura) is baged on an
incidence rate of 0,02, a value which is certainly not represontative
of the epidamiologlc data as given (ss0, for oxampla, thes Taboryhaw-
Gaffey data, which ars hased on ths largest sampla size and provide the
lowset incidence). Ko statistical meagurs of the error zssociated with
this sstimnto ig provided.

R&S 115926

e e ALY AN N T T A ST AN YT S REEE LR e YT 7S




- -

B e T T

Pugo Paraqraph Line

ii 3 1-3 -
M. s 1-12.

R&S 115927

Romarks

Ganeral Comments. Tho fact that the probabilitf egtimate from the
animal data {(namely, .0052) is roasonably closa to ths estimate for.
tha epidemioleoglic data (namely, .0031) saye nothing about the

.. accutacy of olthar of these sstirates (f.e., two point sstimatas clow
" to each other in value can be way off from the true value), and actud

in thin cage, only reflects the selective choica of what epidemiolngd
data to uae to insure reasonable agrecment with the animal dats. The
is no statlstical basis for having much confidance In eithar of theme
nunbors.

Gonoral Comments., The fact that the better fittirg loy-probit omdael
providos “low dosge” (i.0., 17 ppb, which is too high) aestimntes of Rh
number of cases par year of oxposure which ars 1/10 to 1/100 the siza
of thooe provided by the lingar model casts serious doubt on the
validity of extrapolation and on the uoe of tha linear modal ItaelFE,

- _In addizion, the use of a more reasonabls and much smallar value than
17 ppb would considerably decranse thess expacted case values even md

- "o conclusion can be drasm from the survey at its prnsent stage of
- completion.® This proposition $s difficult to rationallze since the

authors have already stated that thelr model predicts one excems live
anglosarcoma death with the S5-mile radius for each of tha past 10 yam
If wo accept tho actual number of cases projocted to be found, l.a.
({286/176 multiplliod by 3) and add the uppor bound of one excazs
anglogorcoma dsath pear year for the past 10 years to the expocted 5. 9
from tha Third Mational Cancer Survey wa have an observed 4. 9*vs. an
expactod 15.9. The probability of 5 or fawer cases with an axpected
of 15.9 based on tha Poisson approximation is lose than .Q02. If the
expected wore 13 tha approximate probability would be .0l. Is an
observed of 5 (or less) reasonable in the light of an expected of
15.97

Any reasoned conclusion must ba that the high values of risk resulkin
from the author's model are inconsistent with the upper end of indel’l
Tha survey bags a conclusion that the data does not support the upper
spoctrum of the modeled risk and is very consistent with no datactablt

s eocOnt'd

*Caga 3 lias baan con!irued as not being angioaa:coma. Therefora, only 2 unconfirmed cases remain in table 2 of

Appendix E.
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Remrarks

Another conclusion which should have buen stated in the summnry is

-« that baged on.the CDC suxvey, "Thern im no evidunce of clustexing
~ on a state-wide scala.

- Goneral Conmants. The fact that the axtrapolation from animal data

to humans was based on agsuming a (marimum) 163 houxr oxposuzra time
poxr week (7x24) is certailnly qunitionabla in viaew of tho remarks madn in
this paragraph regarding time spent mway from home, ete.

Goneral Cnmment. The statemont that "the ngreemant betwnon tha two

studies was good™ doos not say anything sbout the accuracy of aikhoer
modeling approach. 1In factk, since both DAQPS and Taeknoitron used pimilar
modoling procedures {excopt that the latter included data on metaorological
conditions), they would be axpectad to provide reasonably comparable values.
In thio regard, the 25% discreopancy is somewhat high and reflects how

much variation can be expacted with auch modellng proceduras. 1t is regret-

> able that tha authors made no usa of thiv 25% figure In studylng the

sonsitivity of thair predictions. Of course, tha accuracy of such
diffusion modoling is completely unknown and can only be assessad with
actual monitoring data (which was not dona in this reoport). EPA had .
such data (which strongly refutas the 17 ppb figure), but chose to 1gnora
1t-

"Unfortunately, it has not been possible ko make a systematic comparison
of the diffusion modsoling results wlth data obtained from actual
ronltoring...”

How can ona talk about a risk asssssment for community expousure to vinyl
chloride without actually confirming ths comounity exposure? EFA had
monitoring data {STAR Seriles December 1975 pp. 29-30) which claarly
showa tha 17 ppb assumption not possible,

Genoral Conmont. Agaln, tha nuthors refer to the differancs of up to

25% betwoan the two diffusion modeling afforts as an estimake of the
uncertainty of these efforts, but do nothing to assens the affocts of such
uncertainty on theilr final concluuions., This is typical of much of thin
report~-the final numbers coming out are (an the auvthors admit} greatly
affectod by such uncertainties, and no gfforts have b en mada to agessy
the {ffecta of ouch uncertainties. :

o bk WV LA TSRS SO AN R A R T




s U et " * R&S 115929 L

: 4/Pag&: j'-{ Paraqraph - Linn ;. Ce L : T Ramarks
3 3._?“ 4"}:"'3 : ?#i:t ‘iaé;q"3?f'“ ' Gsneral Commant. The statemant is made that "hy uaing animnl data,

- wen can avoid such problemn” (v.g., with reqgard to assnssing heoalth -
.« effocts due to PVC and VCM esxposurai). Houﬂvnr, tha animal dﬂse»:caponao .
-data {5 quito wparse and no replicntd studies are availabla to assess Y

the vaziatLOn in nuch data, 80 thnt uny conrlusluns are tanuoun. ' R

..... FPE .
1,

RE'cunaral Cbmmnnt.--'ror tochnical taanonn“, ‘the linnar modnl wns uund
“instead of tha log-probit to ascozs health effecta. Thase reasony -
‘appoar to bo based on caso of computation and consarvatism, ate,,’ which et
" are not sufficlent justification for dAlsregarding consideration of tha LA
.+ better-fitting log-probit modsl, especially since no atzang wunu*' r BRI
-%-using only the lintar model hag been wada. . - . il . e \.:ﬁ.“:: s

LT
A

T ngf tho'Pour occupationnl...”f Tha Adminiat:utor ahould ba ndviuea or_ 2
-+ the epidomiclogy stuly on British Petroloum FVC workers published in
| Lancet, December 13, 1975, pg. 1197 to 1199,_”woxta1£ty Btudy of worknrs ln!
X ??olyvinyl Chloriae Production flant.” va,-J.>L,, ]
ﬁ"Tha result ‘of the analyaiu is an ostimates of the probability por yaar *'-j
of exposure-thut a pergon will got anglosarcoma sometime in his lifa.".
, Tals estimate perteins only o highly exposed workers. An updeted
- Taborshaw~Coopar report will isoue before the Adminlstrator promulgates -
T A gtandard, This report will ba tie most complate study in the world. L
‘wr. . It will have groater than 958 follow-up: have a cohort size of 11,000 )

" tumans and will hava 2,000 new raecords of a much older group of workers.. S
" Assumptions ralated to incidence of angiosarcoma and all cancers ahould '
" ba roviewed and ravissﬁ basad on this repoxt.-

"'éf;fff:'; 11:§=: u(;lé‘lsy ;: ‘ D Ganaral Comwant. Thu iunua of "compoting riska cannot Iegitinmtoly bo
SR EEEE el T o 7. lgnored, as it was; thora ars available statistical techniques for
parforming competing risks anslywsenm, qlvon adequate data. .

_In view of the adnltted limitatlons of thn ¥argtoller study whirh tailed

- to cowpara exposed workers with a sultable zontrol group, failed to conuido:
- the effect of alcohol intake and lnoked exposure data. tha alleged :atio '

should have been ssrionsly qualzfiad.

27 pllowares should hnva besn made for the rab zymbal gland, which 48 an ;!
¥ "organ unique to rodents and particularly responsiva to othsr chemical ... -
© o carcinsgans (STAR 6.1.4). There is no vay to extrapolats the ingidence

. of neoplastic ngm in tha rgan in tha zat to what might b a.cf.ad

Lo LT ' - © ...cont'd
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. An many High 1cral éoncentrations of chlozinatud organie substances P

= in tha gland ard the cellular charactoristice of the organ are unique. .-

» Thora is conssqguantly no valld bLasis for asuolaning an additional. g
"nnnanngicnarccma" tumor to man for each Zymbal Gland tumor., One
rask-utilize orgsns and disvase in which the conditions of nxposurc', .

. and response are fundamentally similaxr. RAny use of the Zymbal Gland SR

./data for this purpose is inappropriate and misleading, primarily”

'<becausn of 1ntense local oxposura by lipid insoluble agents. -

-~ ;I- 3 i
Sue mxpoaurn cammantl on Exacutiwe Sunmary, 11. pnragraph i, line B.,ftf:; ”
In addition, ‘the deta referred to was developed by Dow Chemical Co. ;. .
records and i unlikoly to- bo rmproaenrativu of the entire industry. : ~

;ﬁt appears that, at loast in nawa plants, exponura was ouch highay
" thaty’ indtcatcd by the study. . .', .

Thn only roal anta to*vnlidatn the mudelinq projactiona do not aupport3"
'and ara not cnnsiubcnt with tha 1£naar madal usod 1n the stuay. _

"1): The numbor of cancerg at a1l Iitan caused by vinyl ohloride i3 .
" twice tha number of liver angiosarcomas®. ‘There has basn no "causs
" -and effoct® evar established); only nsnociutions end the clted data
do nrot aupport the aumurtion. :

. 2} The numbar of people with severe liver dsmage s 30 times the number
. of liver anglosarcomas®. Again this is not a result or fact but an
- assumption which should he clearly so stated.

. Gonarml Commant. The authorn “judga that the numbar of livuz anglo~- -
' sarcomam produced per year of expaosare in people residing near vinyl
. - chloride plants is somewhere botwoen lens than one and 10 cases." 'This -~
" ‘elearly has to ba a vary subjactive statoment, basod on the fact that
no propor statistical analyses wars performad to accurataly provide _
something 1ike a confidence interwal for the trus nunber of cazes. Also,
.. thare is no guantitativo nssessmont of the valldity of any of the '
i aggumptions leading up to these nunbers, and 80 tho numbors themsnlves
v axe eesantially medningless. It goes without saying, than, Lhat any.
... manipulations involving thess nuabars {o g., multiplying by 30} lead to .
R&S 115930 just as quaationabla va uas. _ . _ N

RN

3

-

A LU P W B L ol S kN “1{‘r“’" th'v’

R )

T T e AL A RN PR SN Sl St § e ekt Vet b W SRR AT T




. %

pays  Paraqraph Liny
ropendlix B

S AR ST S

-3 "3 6

B3 - - . 4 SRR L 3
R -

B-3 5 1-18

R&S 115933 ’

T Remsrky

*Idually, we should uwse huran dakts thromghout ard avold the problam

" of, extrapolating from an anlmnal moded ko Wwian belngs.”

. . Tha Taberehaw~Coopnr Study will bo cempletzed bHefors g #dnlolyiratar
" reachon hie daclislon. (See provlows comnants) . Yhiw dnlu shoadr
‘be aralyzed bafore tho standard Ly finally promualgated,

Conytralning tha linvar modal so that it paszaz bhrawgh the origla
sould ba basud on g prinel rather thun on a gosterlagcl conclderations,
o Eazt, a gllghitly negativa intorcapt Lo obtained wlthout thle
congtratulk, and this gwggasty the pagplbility of a "thrushold offact™

© {which could possibly be verificd with furthur axpaerlscntatien}.

"Estinatas of the total numbar of cancery cavged by viasyl chlorider orn
based on tha slopa of this Lline, uot ot the Lnteccepe.” :

It would seoum agpropriate to commant on tha speclal nabure of the zymbal
gland whigh L3 unique In rats.

Yha gloge standard deviathon estimnbes sre only valid 1f tho Linear
nodel. Le Che corract ono to uzo, and this &5 corkaknly open ko debata. -

Tha daltons anlmal datn f£ite tho log problt mudal bettor than tho Lineax
vedel, and thare appaars bto bo ro ranson why this should not be stated.

General Comment. The gosodnaps-of-flt table looks impressive, but

actunlly means wery little becauss of tha way ln which tha f£ltked wmodel

Is evantoually used. In particuluw, the fackt khat tha linane acqdel £ita ktha
data reasonably well Lln the roghon of oxpurlaantation nauns sbsolutely
rothing with regord to extrapolation (k.e., prodictliont cutzlde tha

roglon of interest; Lln fact, a madel can xeally perforn well within

the rogion of axperimontation, but rok be at all valid outslida tha

kuglen. Also, a simllar toble hased on fiktlng the log-problht mcdel

would have Llodicabed o much cloger fit to thu data, ard, statistically
speaklng, the log-probit model womld clunxlj ba preforzed on geodnoss—ol -k
groundsy alene.
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.-~ . Ganaral Ccumenb: - Tha assumptlon that tho comounilty wapotuce wosbd be cone
T winawd fox 34 hxsdday, ¥ daya/iaak A ceetabnly xn ovug-stabombns.

PR ..u-':-uld hawy hmtttn cauel by mmbuslons over the gank 20 yerrs, -.t:.rlrm
B ST ke ketal viayl vhlorlde grodaction }.ucrnau-:l froa ubaur 104 of jro
- - aS eurreak lnvai "

S _ oL . Saven PNC plants opursted mocra than 25 yrars)  GOW, DPG, Goadyanr,
T - T+ _Undroyal, Unlon Carbidn, Monnuento, and Flreastenn. Conpacprantly, LE
S c Lhe rigk model wecw actucate, ong would expect a bighay Lnchdoreo of
apglovarcomst sxound thoge planks.  In addivion, the Lotmncy perled 1o
betwoon 12 aad 32 yvasrsy kb would be more acourake W une o cdaga.

B~6 ' T T U: U © . Ganural Comment. WIth ragar<d ho tha error analyels gregented, iz
’ ) : ' Crorlly doeuntlk swan wery much o aven ateempk ke do sush an aralyels ahen
- the orvaes inhorant Lo thw axtropolutlons from high o low dasng ard
from animaly to humans connot by quaakkElad.  With reguesd to thr sthar
sourcus of yrror wenbtionud, the wie of tha standaxd daviotiong of the
agtinakod zlogen ko quantiy thde nouxse 9€ gergor e oot vadld anlaus
Lha vodal Ltaail iz valld, 'The zrroxs asscclazed whth thwe (LEEuslon aodetilng
: . : ~ procedurun are ot rually reflactad by the 252 discrupancy bevwasn the GAQES
A . -7 antl teknekron prodlchklons, sknca thiv only gives o rough mrasurae of precision
T - 0 . bat 8ays dbsslululy onotbhlug about wsecuracy. Thus, the error astimabte of 33
glvan nn pagn 97 dousn'k really woun anythlng. Alsa, the argumenta given
conceralng thn afznrg nssockaked »with tho oumberas of esklaaved canes hava
ao gound staclotical basly whatsouver,

B-§ 9 : -2 "Xdaally, an aztimabo ok the grrors In the diffuwaloa sedeling could
. he derlved Crom o compusison with sutusl wonlicriog dats.”

The shatezonl suggaoeta cibther Khat daka was ungmmilable or i€
avallable could nobt bo analyiad, doch data is An ZPA'S gousension, srd
At ls frankly jwpasaliole to undarstand why the A ZRurlon pedal was

not valldated uslng bthat daka.  Mhy wosn't thg Mminlotrator adwisad
of tho zonsequances of thle walldazion whilch Qogleally followy fvcw
thae daza showe In Tabla 400 of the STAR Doacument?

o erpr rmager e ..,u--. noa—'}l"a""lr
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7"'£Jn.a cnme Lo xegordad 4o homnfEbcinot loformntion to dingraca thp
corcluslon that Lhe lataak tlen In gaun by Lodngandoos ol dous,?

One cuoe may be Inm€iicient nvidarce so disprove the consliunloh, but
thore is othar Informstlon, whlch tho Rlak Assagnment Oocument studioualy
awglosks ko oantion, poloting to She conzlusion that time-to-kusor in
dosn depandons.  {Qapexr by Albeck, ®. E. and Bitsialer, 5. In 1973 cone
catnlng contiderations rolaklnyg ko formulution of Limits for unavoidnbin
populutlon axpesucon vt anvlrowmantal gercinogenn.) Also tha Malsoni
annlyzsic gupporty a doso deparmlonsg.

Thia-to-tumor is computed fnr man an 19.8/72.  Tha 19.6 is bwusd spon ths
. esgumplilon Rhat all nwoplasms that are o ecour hoave alaagdy acourysd,

< Goueral Commank. 1T Lo net Junklfiable to concelwls thah khe dncadorce
amsng juet tha moht blgbly axpased varkers ks aliouk .02 buped on Lhe casuly
of thn Four aepideclolegle studiny oF Tebkie ). ELean of all, Lk i knval bt
te lgrore the Tatacshaw-Gofley raport and to gelactlyely chooun 2lwae :
askwckiey glving tho higbese xata. Xn Fact, tha Tabarshnw-Galfey ntody probabd
7 providas tiv: wmask reliable (statistlesily apeekingd estimato of tbe time
~ineldence xate bocavna of the lacge suwmple alze Llnvelved. Ao, the .22
Ly only an vaklmate aad, an svch, slwuld have a ptatiztical measnra of
arzor ausoclebed with Lt.

Teee 0.C2 x 3.8 » 0.076."  Skould ba corrasted by uslog Tebershaw-Cogpaz
iacidaence rate. : .

weptyeppns seaproeq B
S L 3 M ML L SO A L AT R TR




' Bn raic[ra ph

3:

28]

Lhua

L3

. tn

RN WU

Vw19

‘General Cogaany.

T e S

Ganexal Carmont. ‘Tho valuwr of 0030 U, grobabliilsy gar yene ok
exponuca that & hlghly-vuposed workne whil dovolaop sugicenarcomn nomat g

. _“ln hin Alfe) 13 hused on tha .02 lmsldenge eata, wbhich Lopuwh® ds a
: _:-'hlth.:r quustionabke value. . Theo guertbileatlon olf the ‘gerory Lo the rumocical
551':]:!1;!!:09 of pn.rmuul.uru Luaves a.; 1ot to Un t!uuh i, ".‘hsa ourmru. h'y'

Pestitle s Sttt St A

©-arid they also pmwldn only nmpl.rif-ul *junsznu ntxu.tr t:he vnti.a',’..a'.a 1.' shenn’~

dosage and kn ke pumber of bowws of dally exposura, Thucalfora, Lhedc ul-.a-.-,'
of 0.67 Ln hlghiy suspact. aleo, 230y coucopbual srrors hs the foomalatlon

" of the model ars not gquantifiabls,

Phe ise of the fastor 1/1.68, whlch In based on o
comparkgon gf the humsa sanuul ineideaco roakta {.0031) prad thwe anlmal rate
(.0052), is Wighly puspect in view of ble poanlble large aevors In these
natinated Llnclderce eates.  aloo, saying that thane bwo Spcidarce rates

are "cloue® to ona apother dous mot zay anythling phout the aceurasy of
either cne of tie wutlrazes. [a fack, ik Is peobably btho <asa whal Lokl aga
way aff from tho true valua, baned on bhe unrngalyed muuaxlcuh ned ean-~

cupt.ual. problmm asycclatol with tkmlx dm.uminu! wn.r

Raferenca 16 Lu misping from xoport.
Seu covmant on Paga 5, Paragraph 2, Lines G-8.

Guneral Comment. The use polely of tho Howson study to got Ak the raklo
oFf all cancars to Livar mngiooarcomas Ly biguly suspeck o vlow of the
fact thabt somw studizp {a.g., those of OLE et.nl. and Wogonnz] ware not
uged bacause nz duglogarcomas amare obnerved o that okhars fa.g.,
Wicholoon et-al sad Tabershaw eb. 2l) were sot uned Lecansa no olavsbed
rates were Found. Such sulectlyity «lesrly glvas a bhiased lapresslon.
Also, 0 eptimana af orkor with regard Lo the Foason Sackar be ghveo.

tio discugsion was given to basalina populaklon rakon for thuy PSP Lost.

R&S 115936

S SRS D RO RSP 1T 1 LD RELLTIRL LT L BB b LA AR




-

page | Zozaorasl Sy

Appomiin 8

B-b - lase Iaragigph Last Riee .

E-4 .2 1
- 3 8

gea T "

g5 3 T s

R&S 115937 -

Prisnria

e wanatkonul strgvey of slb Lbwar Aoglogarcusad.. . A more acouate
Joatatemant would ba ".oomabfonad vurvay off ol llver anglosarsonas
(11&!::11}—::': ko confl:mu.l b

N
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"2 L\:Lat of 284 cagen wexa Jidvm i!iar.«&." K akakepent wlspte -4
tha gncgrtaloby which aLiil exiats a9 ko She actaal dibuakdon. -4
tatak of 290 pagedble cases weore fdootitied. "

TLTO casns comainod. . Shonkd reand Y..L176 Eﬁi‘."h_':.!:".'f.f. cunned romalaed. ..

“o..only wAN capan, as whowd Lo Tablp 1. 1:lm slatnmant ko wlalandling,
Eor dinsancon Less thon flen milas ondy bhras® poss bl cnons of

" angiowarcomn havs br:.-n-\ Tound

.t Case 1 As iml')prﬁpanf'Q.l." kncludod Ln thid oohort s bhe dosuonnt
L apg'-a."rmt:lz nﬁmil.n. ’

Case 6 L ni.nt:.t.'mnl-f wand Lovtend of Cass 5. The spaculablon st

trannplacental carclnogenis Lz lungpropriete,  Tho Lack Ly we do pet koow
whathat VC phayed any causal rolo in the canssrc. IE Thara in o .
pyidence of W'y Llavolwasiant, why speoulatae in e Hlsk Asgesgmant mrumnnt.

General Conment. Tho I'wt- that thn survaey producad o avidanco thak

1iving aronnd vinyl chlorids piaats La o risk factor La the occurrrncs
af Liver anglesarcama iz an important £inding, Hfounplis zoma romscks to tha
contracy and thle fasct should have fouad 1k way Aute Lha moln bedy of

thg <doturank.
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