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January 7* 1976

Comments an National Emission Standards for 
Eaaardoua Mr Pollutants* Proposed Standard 
for Vinyl Chloride, published in the Federal 
Register* Vol. i*0, Ho. 21*8, pp. 59531-59552, 
December 21** 1975°

These consents are directed to the analytical methods in the proposed 
standard. Host of them have been mentioned previously at a meeting with 
EPA in Research Triangle Park on May 20* 1975* or in a written record of 
those comments sent to EPA and SPI an May 22* 1975* or in a letter to 
Mr. William Grlaley of SPA an August 28* 1975. They are being repeated 
now because it is understood that comments properly sent to SPA by 
February 23* 1976* will be considered and answered.

In the descriptive pert of the proposed standard on p. 595b2 under 
"Emission Tests*" it is stated that "portable hydrocarbon detectors or 
Method 106 can be used to determine the degree to which vinyl chloride 
baa been removed from equipment prior to opening the equipment to the 
atmosphere.” In the regulation itself, the only mention of the option 
of using the portable hydrocarbon detector In this application is 
in 61.67 (g) (5) (i) (B). It asms that 61.6? (g) (1) should state 
that the portable hydrocarbon detector can be used for the tasting re­
quired in 6l.6i* (a) (2).

Method 106

TscCLar bags are very expansive ($91 each). We would prefer to have Saran 
bags ($6 each) allowed as alternatives.

Section l*.3.1 specifies a strip chart recorder for the gas chromatograph* 
while section 6»h calls for measurement of peak area with an automatic 
integrator. Ve believe that the strip chart recorder is adequate for 
this use and that the automatic integrator is unnecessarily elaborate and 
expensive ($5200) whan peak height* triangulation* and disc integrators 
era sufficiently accurate for this use.
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Chapter 1

Summary of the Environmental Impact of the 

Emission Standard for Vinyl Chloride



Summary of the Environmental Impact of the Emission Standard for Vinyl Chloride

Background: On December 2d, 1975, the Environmental Protection Agency

(,EPA) proposed a national emission standard for vinyl chloride under 

tne authority of section 112 of the Clean Air Act. At that tine, EPA 

requested public comments on the proposal. Fifty comment letters were 

received from environmental groups, industry, State and local air 

pollution control agencies, and individual citizens. On February 3, 1976, 

EPA held a public hearing on the proposed standard in Washington, D. C.

Both the written comments and the comments made at the public hearing as 

well as EPA's responses to these comments are summarized in this document. 

The summary of comments and responses serves as the basis for revisions 

which have been made to the standard between proposal and promulgation.

EPA decided to regulate vinyl chloride because it has been implicated 

as the causal agent of angiosarcoma and other serious disorders, both 

carcinogenic and noncarcinogenic, in people with occupational exposure 

and in animals with experimental exposure to vinyl chloride. Reasonable 

extrapolations from these findings cause concern that vinyl chloride may 

cause or contribute to the same or similar disorders at present ambient 

air levels. The purpose of the standard is to minimize vinyl chloride 

emissions from all known process and fugitive emission sources in 

ethylene dichloride-vinyl chloride and polyvinyl chloride Diants to the 

level attainable with best available control technology. This will have 

the effect of furthering the protection of public health by minimizing 

the health risks to the people living in the vicinity of these plants 

and to any additional people who are exposed as a result of new construction.
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discussion of the water consumption impact can be found in the first 

comment in Section 2.8 of Chapter 2 of this document.

A summary of the environmental irtDact of the oromulgated standard 

is as follows:

The primary environmental impacts of the standard are beneficial 

and will consist of reductions in vinyl chloride emissions from 

ethylene dichloride-vinyl chloride and polyvinyl chloride plants, 

and consequently, corresponding reductions in ambient air concentrations 

of vinyl chloride and risks to health in the vicinity of these sources. 

Although the standard will not eliminate all vinyl chloride emissions, 

it will further the protection of public health by minimizing emissions. 

For a typical average-sized ethylene dichloride-vinyl chloride plant, 

the standard will reduce hourly vinyl chloride emissions from 176 kg to 

10 kg. This is approximately a 94 percent reduction. For a typical 

average-sized polyvinyl chloride plant, the hourly vinyl chloride 

emissions will be reduced from 330 kg to 16 kg, or by approximately 

95 percent. Percentage numbers for both source categories are based 

on an estimated 90 percent reduction in fugitive emissions and 1974 

emission levels.

There are several ootential secondary environmental impacts 

of the standard. These include increased atmosoheric emissions of 

hydrogen chloride, lowered pH of inprocess wastewater due to hydrogen 

chloride, small increases in the quantity of vinyl chloride released 

into inprocess wastewater, increased solid waste disposal due to 

carbon used for adsorption, and increased energy consumption. The 

types and deqree of the secondary impacts resulting from the standard
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Economic Impact of the Standard: In accordance with Executive Order

11821 and 0MB Circular A-107, EPA carefully evaluated the economic and 

inflationary impact of the proposed standard and alternative control 

levels. The economic analysis is contained in Chapter 7 of the SSEIS,

Vol. I. Since changes in the standard since proposal do not affect the 

level of control required, the economic impacts of the promulgated 

standard and alternative control levels are essentially the same as 

described for the proposed standard. There is one exception. EPA 

estimated that there would be four plant closures as a result of the 

promulgated standard. Of the four plants identified as possible 

closure candidates, one (Occidental Petroleum Corporation's polyvinyl 

chloride plant in Hicksville, N. Y.) has given notice that it no longer 

produces polyvinyl chloride, and the other three (Jenngt Corporation's 

plants in Somerset, N. J., Torrence, Calif., and Tucker, Ga.) have 

indicated that they do not intend to close as a result of the standard.

« summary of the economic impact of the promulgated standard is 

£S follows:

The total capital cost for existing plants to meet the standard 

is estimated to be $198 million, of which $15 million is for ethylene 

dichloride-vinyl chloride plants and $183 million is for polyvinyl 

chloride plants. EPA estimates that these plants will have to spend 

$70 million per year to maintain the required emission levels. In 

addition, total capital cost for existing plants to meet the EPA's 1983 water 

effluent guideline limitations is $83 million and the total annualized 

operating cost is S17 million. The costs to the industry of meeting
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Pel ati onshi d Between Local Short-'e^" .ses of ‘-"an 1 s Envi ronment 

and the Maintenance and Enforcement of Lonc-~em Production: 3y

taking steps now to establish standards cased on best available 

control technology to minimize vinyl chlor-'ce emissions, EPA will be 

able to minimize exposure and orevent severe illnesses and deaths 

which may have occurred in future years as a result of prolonged 

community exposure to vinyl chloride. Therefore, the standard 

may curtail industrial expansion on a short-term basis, as a 

result of funds being diverted from support of industrial expansion 

to support of installation of process changes and control systems to 

attain the standard; but it will enhance the long-term productivity 

of man and his environment.

Irreversible and Irretrievable Commitments cf Resources: Irreversible

and irretrievable resources which would be committed to reduce ambient 

concentrations of vinyl chloride include energy and the materials 

to construct incinerators, boilers, monitoring equipment, carbon 

adsorption units, etc. If incineration were used to meet the 

standard, additional energy and materials would be needed for 

operation of an absorption unit to abate hydrogen chloride emissions.
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Chapter 2

Summary of Public Hearing and Comments
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2.1 LIST OF COMMENTATORS

omnent Mo. Commentators

VC-1 Robert A. Fine
Hooker Chemical Corporation

VC-2 Constance Panchuk
parklabrea

VC-3 Mr. and Mrs. F. B. Minnock 
(U. S. Resident)

VC-4 Marilyn E. Sadowski 
(U. S. Resident)

VC-5 Dr. Martin Wersba 
(U. S. Resident)

VC-6 Dr. John F. Finklea
National Institute for Occupational

Safety and Health

VC-7 Susan Howard 
(U. S. Resident)

VC-8 Gayle and Herb Weaver 
(U. S. Resident)

VC-9 Dr. Peter F. Infante
National Institute for Occupational

Safety and Health

VC-10 June Armstrong 
(U. S. Resident)

VC-11 Robert H. Collom, Jr.
Department of Natural Resources (Georgia)

VC-12 Harry H. Hovey, Jr.
N. Y. State Department of Environmental 

Conservation

VC-13 R. W. Laundrie
The General Tire and Rubber Co.

VC-14 R. E. Widing
PPG Industries, Inc.

2-1

SPI-01995



Comment No. -i.- • a - ^ r *

,:-3i Robert Hill
Diamond Shamrock Corporation

VC-32 Richard Fleming
Air Products and Chemicals, Inc.

VC-33 R. A. Abranowitz
R. A. Fine
Hooker Chemical Corporation

VC-34 Mitchell R. Zavon, M.D.
Ethyl Corporation

VC-35 John C. White
EDA - Region VI

VC-36 Jack Jaglom
The Pantasote Company of New York, Inc.

VC-37 Professor Benjamin Linsky
West Virginia University

VC-38 Sidney M. Wolfe, M.D.
Health Research Group

VC-39 Kip Howlett
Georgia-Pacific Corporation

VC-40 Keysor-Century Corporation

VC-41 John M. Daniel , Jr.
State Air Pollution Control Board (Virginia

VC-42 Charles R. Barden, P.E.
Texas Air Control Board

VC-43 Dr. Thomas A. Robinson
Vulcan Materials Co.

VC-23a Barry I. Castleman
Environmental Defense Fund

VC-44 George P. Ferreri
Bureau of Air Quality and Noise Control 
(“aryl and)
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Cnapter 2 contains a summary of fftr pnhifr mmimnt ■ mi Hie 
proposed standard and EPA's responses ta thaw. The aaneste are 
c-vcsd into sections. The first section dtscussrs-ttofc refcionsle 
f:r ■■egulating vinyl chloride under the authority of sgctfnrrlTZ 
cf r*e Clean Air Act; i.e. EPA's deeisrrtHr tse cMarrete
cs a hazardous air pollutant and the ^iraaetr usei-fo*-regalaton^ 
vinyl chloride under section 112. Th»^ nprt aw»t-?rm»- ftHanKtcr-
the selection of source categories, tfreen®ssiQ«TT*fe,zat­
testing, reporting, and recordkeeping reqtujjjmte— TTre-mmo lit: 
in tnese three sections are «-r, ■—p-.-i ^
different section numbers in thf prri|irmi1 li iml—it TTii iiiniiiiinj 
sectrons include comments on the tstmetborfe^ eemnoK am&&riram 
rrentsl impacts, process and control terfroSagy^raatetiig-gbgBfcrtathp^- 
Kisk Assessment for Community Exposunertg tffnyt:CSTutfUfec Ccaaents 
on tne Scientific and Technical A'.rii ■■JBBtrfeewgrfaFtffig^CBfornle- 
and Polyvinyl Chloride are included tapsa±H»-g-2-Hca. EgFg-dc£igti» 
to list vinyl chloride as a hazardousaaar pmTuZmt_:
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2.2 Rationale for Regulating Vinyl Chloride Under the Authority 
cf Section 112 of the Clean Air Act.

2.2.1. Decision to List Vinyl Chloride as a Hazardous Air Pollutant.

(Except for commentators VC-32, VC-23, and VC-46, the comments 
contained in this section generally did not contest EPA's decision to 
list vinyl chloride as a hazardous air pollutant. However, they did 
argue that EPA has placed great and sometimes unwarranted emphasis on 
factors suggesting the possibility of a health risk while "playing down" 
or not even mentioning factors which suggest that there may be no 
significant risk at all. Examples cited by the coimentators are listed 
below).

1. VC-22, VC-27, VC-29, VC-32

Comment: The l). S. worker EPA discussed as having been exposed
to vinyl chloride levels lower than those usually encountered in 
polyvinyl chloride production has been dropped from the National Institute 
of Occupational Safety and Health's listing of workers with angiosarcoma.

Response: Table 6.18, page 73, of the Scientific and Technical Assessment
Report (STAR) includes the data which were available at the time of 
publication, documented by the Center for Disease Control. Dr. John T. Herbert, 
Center for Disease Control, was contacted by telephone on March 29, 1976.
Dr. Herbert, on that date, stated that the information in Table 6.18, 
including the footnotes was still correct. He also stated that four 
additional cases from Canada had been added to the list. There are 
questions concerning the level of exposure of those cases not involved 
directly in polyvinyl chloride and vinyl chloride production, and in 
some cases the pathology. These uncertainties are stated in the appropriate 
footnotes to table 6.18. However, in spite of these uncertainties, in 
view of the possible exposure patterns, these cases cannot be ignored in 
the evaluation of the potential public health problems.

2. VC-22, VC-29, VC-27, VC-32, VC-46

Corment: EPA has not summarized the results from the more extensive
ambient monitoring program but stated that the results from the more 
extensive ambient monitoring program are generally in the same range 
as found in previous studies except for peak concentrations. The more 
recent data actually shows significantly lower ambient concentrations 
of vinyl chloride than previously measured.

Response: A report entitled "EPA Programs of Monitoring Vinyl Chloride
in Ambient Air" sumnarizing the data from the more extensive monitoring 
program was made available by EPA. A detailed analysis comparing the 
results from the two monitoring programs has not been performed by EPA.
The sampling procedures, placement of samplers, extent of sampling, and 
quality of analysis were not the same in the two programs. Only one of 
the plants monitored in the second program was also monitored in the 
first program.

sp\.02°°°
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Resoonse: Section 112 of the Clean Air Act defines the term "hazardous
air pollutant" as "an air oollutant to which no ambient air Quality 
standard is applicable and which in the judgment of the Administrator 
may cause, or contribute to, an increase in mortality or an increase 
in serious irreversible, or incapacitating reversible, illness." 
the sentence in question refers to the factors the Administrator considered 
in his judgment that vinyl chloride should be listed as a hazardous air 
pollutant. These factors include:

(1) Data from occupational exposure studies indicate that 
•vinyl chloride is a carcinogen, and possibly a mutagen and teratogen.

(2) Data from animal exposure studies demonstrate that vinyl 
chloride is a carcinogen and a teratogen.

(3) Date from microbial systems indicate that vinyl chloride 
is a mutagen.

(4) Vinyl chloride has been measured in communities surrounding 
ethylene dichloride-vinyl chloride and polyvinyl chloride plants.

(5) The threshold for effects has not been demonstrated. In 
absence of proof to the contrary, EPA believes that it is prudent to 
assume that there is no-effect level.

(6) There is an expected latency period of 20 years or more from 
the time of community exposure to vinyl chloride and the apoearance of 
effects.

7. VC-17, VC-22, VC-27, VC-29, VC-32, VC-46. Public Hearing Record--
Presentation of P. J. Gehring of Dow Chemical, p. 87.

Comment: EPA has implied that vinyl chloride is "an aDparent non-threshold
pollutant." Laboratory data on metabolism has been developed under 
Manufacturing Chemists Association administered research study. The 
data indicate that there are at least two different metabolic routes for 
destroying vinyl chloride, and therefore, raise questions as to the 
validity of the EPA stated assumption.

Response: The results of the recent studies by Dr. P. J. Gehring are
indeed significant; however, they are not sufficient to resolve the 
issue of a biological threshold, or to establish such a value. Dr. Gehring' 
studies reflect a short-term response to relatively high levels of 
exposure (one hour of 50-1,000 ppm). Studies by Dr. Selikoff on industrial 
workers exposed to vinyl chloride for more than five years reveal that 
the substance bioaccumulates, and is not excreted or otherwise metabolized 
after five weeks of non-exposure. Thus, one short-term response to high 
level exposure is irrelevant in terms of lonq-range responses to chronic 
low-level exposure.

2-7
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Response: The statement from the Quantitative Risk Assessment for
Community Exposure to Vinyl Chloride is taken out of context. The 
following is an extract from the subject document:

"This survey has produced no evidence that living around vinyl 
chloride plants is a factor in the occurrence of liver angiosarcoma.
This conclusion is far different than saying that living around plants 
is not a risk factor for several reasons: (1) This type of survey
of a disease with a latent time from first exposure to diagnosis of 
17 years reflects exposures that started at some time before 1957, when 
the quantities of vinyl chloride produced were much smaller than the 
current production levels. (2) This survey did not include the 
place of occupation of the currently susnected collection of liver 
angiosarcoma cases. Therefore, it underestimates the risk of being near a 
vinyl chloride plant. (3) This survey might not have detected all 
existing liver angiosarcoma cases, although the number we have is 
consistent with the national statistics. The circumstantial evidence for 
this is that there was not substantial overlay between the three sources 
of case information. If the data sources had been complete, the 
information collected by CDC from the National Center for Health 
Statistics would contain all the cases reported by both the Armed Forces 
Institute of Pathology and the state health department. (4) In over 
90 percent of the cases traced in this survey, the only information 
available was the residence at the time of death and in some cases, the 
residence of the spouse or parent only. This information is only a 
crude indication of where the individuals spent most of their lives.
(5) In contrast with our expectation when the survey was started, there 
is a significant rate of changes in diagnosis after the slides are 
confirmed by the National Cancer Institute. The 286 cases currently 
on file cannot be regarded as definately established liver angiosarcoma.

11. VC-22, VC-32

Comment: Chapter 6 of the STAR document includes an extensive
bibliography on vinyl chloride monomer toxicology and epidemiology.
There are at least three additional scientific documents which have 
become available that are pertinent and should be made a part of the 
EPA hearings docket.

(a) "Report on Mortality Data Collected by Organization 
Resources Councilors, Inc., Concerning the Effects of Vinyl Chloride 
Exposure in PVC Fabrication." (Available from ONC, 1625 I Street, N. W. , 
Washington, D. C. 20006).

(b) "Metabolic Studies in Vinyl Chloride as a Function of Concentration" 
by Dow Chemical Company under Manufacturing Chemists Association administered 
research study. (Available from MCA, 1835 Connecticut Avenue, N. W., 
Washington, D. C. 20009).

2-9
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v* the efforts are complimentary, others are totally separate, ard the 
costs are not altogether over1.appirg. Ventilation contributes only an 
insignificant reduction in the vinyl cnloride levels in the work place 
and, therefore, any concern that the emissions *ound in 1974 would 
continue are comDletely unfounded. Any justification as to the need for 
an emission reduction should be based on those emissions found after 
completion of all projects designed to comply with the OSHA regulation.

Response: EPA stated in the preamble to the proposed standard 
that the OSHA standard is expected to indirectly reduce atmospheric 
emissions to some degree, but that the degree is unknown. In the 
SSEIS, Vol. I, the reason that the degree is unknown is explained. The 
OSHA standard requires that employee exposure be reduced to 1 ppm. It
does not prescribe the means for doing this. It does require that 
employers institute feasible controls to the fullest extent possible and 
to continue to improve and apply engineering controls until full compliance 
is achieved. Some of the engineering controls used to meet the OSHA 
standard can also be used to meet EPA's standard. Since a plant owner 
knows both what OSHA and EPA expect he can plan so that he can use some 
of the same controls to meet both standards. OSHA did not prescribe any 
deadlines for compliance through engineering controls. The plants are 
expected to use some combination of respiratory protection, ventilation 
techniques, and emission reduction. The plants are not expected to be 
uniform in what they use. OSHA does not require submittal of a formal 
plan describing what the plants plan to use. Therefore, in order to 
find out how much emission reduction the OSHA standard is achieving, EPA 
would have to send to each plant a request for information on the 
controls they are using, the controls they plan to use, and how much 
these controls will reduce emissions. This does not seem to be necessary, 
since it is not likely to change EPA's standard. If the plants are 
using engineering controls rather than ventilation and respiratory 
protection to meet the OSHA standard, this is achieving both OSHA and 
EPA goals. On plant visits EPA has observed that engineering controls 
nave been employed to a large extent, but that ventilation practices are 
still employed to some extent. An example would be open-sided buildings.

With regard to cost, EPA has always been interested in 
obtaining figures on the cost of the OSHA standard. During the 
February 3, 1976, public hearing Susan Wyatt of EPA asked Ralph Harding 
of the Society of Plastics Industry (SPI) how much of the cost to meet 
EPA's standard can also be attributed to meeting the OSHA standard.
(Public Hearing Transcript, p.69). Mr Harding replied that he did not 
know and that it is a premature number at this time. He continued by 
saying that he thought they were interrelated, but that he didn't think 
the industry was ready to ascribe "which costs to which standard." In 
order to get information on the costs of the OSHA standard, EPA would 
have to request each plant to submit cost figures for both present and 
future controls. The benefits from this exercise are not apparent.
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for than vinyl chloride gaseous losses. Polyvinyl cnloride collected 
ir baghouses or cyclones car, oe weigned. The efficiencies of these 
collection devices are known, sc tne loss £,-om them can be calculated. 
Polyvinyl chloride discharged into wastewater settles out and can be 
weighed. This is not true -or vinyl cnloride gas. If it were assumed 
that 50 percent of the emissions were solid as was suggested by the 
commentator, a typical 68 million kilogram per year plant would lose 
nearly 2000 kg of polyvinyl chloride per day. Because polyvinyl chloride 
losses are more easily accounted for, they are considered to be lower 
than this. Thus, EPA assumed that all unaccounted for losses were vinyl 
chloride monomer.

With regard to diffusion modeling, it seems reasonable to 
estimate the worst atmosDheric concentrations that are to be 
expected. It should be emphasized that these estimates were 
based on worst, but realistic conditions. Eighty to 220 meters 
from the center of the plant would in many cases be on plant 
property. At one plant that was monitored, a sampler was located 
across the street from a plant and was about 200 meters from the primary 
emission point. In EPA's modeling, all emissions were assumed to 
occur from the center of the plant property. In fact, emission 
sources, particularly at polyvinyl chloride plants are located 
more diffusely on the plant property. Fugitive emission sources, 
in particular, are likely to be located closer to plant property 
lines than assumed. For this reason they may have a larger impact 
outside of the property lines than indicated by the diffusion modeling.

Although the estimated maximum concentrations of vinyl 
chloride were given in the SSEIS, Vol. I, EPA also states in the 
Quantitative Risk Assessment Document that an average exposure of 17 ppb 
was estimated to exist within a 5-mile radius of an average plant. This 
figure was also based on 1974 emission levels.

17. VC-32, VC-34, VC-46

Comment: Available health data are not sufficient to justify
regulating vinyl chloride under section 112. Section 112 of the 
Clean Air Act allows the Administrator to regulate those 
substances which may cause or contribute to an increase in 
mortality, or an increase in serious irreversible or incapacitating 
reversible illnesses. In the case of vinyl chloride, none of these 
requirements had been reported outside of the plant which can be traced 
directly to any plant or to any manufacturing use of vinyl chloride 
or the formation of polyvinyl chloride products.

Response: As implied by the commentator, no community cases of
angiosarcoma have been verified as being caused by ambient 
exposure to vinyl chloride. Thus, there is no proof that vinyl 
chloride ambient concentrations cause cancer, teratogenesis, and 
mutagenesis. The data base showing that vinyl chloride causes

2-13

SPl-02008



19. VC-6

Comment: "This letter is in regard to tne most recent assessment 
cf health problems which ray follow exposures to vinyl chloride. It 
is our hope that this assessment may be of some assistance to your 
Agency in discussion of standards to limit vinyl chloride emissions 
into the ambient air. Two studies that are conducted by NIOSH and CDC 
personnel which directly bare on this issue of community effects are 
those which Dr. Infante of NIOSH oerformed while he was at the Ohio 
Health Department and subsequent investigations by the Division of 
Cancer and Birth Defects of the Bureau of Epidemiology in Atlanta.
Enclosed are copies of these two studies.

"Our scientists may differ in their interpretation of particular 
studies in relation to vinyl chloride exposure and teratogenesis.
They are, however, in complete agreement that while the issue is not 
yet resolved, the potential public health ramifications remain a cause 
for concern. Please note that we are speaking only of vinyl chloride 
monomer-VCM, and not of polyvinyl chloride plastic.

"The points raised in conversations with your office dealt specifically 
with the issue of teratogenicity of VCM among humans. Neither the 
Infante not the CDC study resolve the matter. Dr. Infante's study used 
available birth and fetal death record information and identified three 
areas with increased rates of central nervous system malformations.
The CDC investigation followed up cases in one city and found no 
parental association between VCM exposure and plant employment. There 
also appeared to be no differences between cases an controls with 
respect to location of residence relative to the plant in Painesville.
In this circumstance no association could be established with VCM.
However, the authors stated, "This study clearly does not rule out the 
possibility that vinyl chloride may be teratogenic." Because of the 
small numbers of cases involved, there still might be an effect that 
was not detectable in Painesville.

"It is important to remember that the possible effects of VCM 
exposure also include mutagenicity. Mutagenesis and carcinogenesis 
are sufficiently correlated that demonstration of one is cause for 
concern about the other. The carcinogenicity of VCM in humans is 
well demonstrated via the NIOSH cohort mortality study and by 
various animal studies. There are also data to demonstrate VCM-induced 
transplacental carcinogenesis in rate. In the past year, several 
reports have indicated that VCM is mutagenic via the microbial test 
system, and that VCM metabolities have induced mutations in the 
mammalian cells. Likewise, four independent reports from four different 
countries have shown an excess of chromosomal aberrations in lymphocytes 
of workers exposed to VCM as compared to controls. I should also note 
that NIOSH is participating in a collaborative study with a university
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Approach for Regjlating inyl Cn’icride Under Section 112.2.2.:

1. Proceedings of the Public Hearing, Presentation by 
Barry Castleman of the Environmental Defense Fund, p.9; VC-23,
VC-10, VC-2, VC-7, VC-16.

Comment: The standard should be based on a cost/risk analysis rather
than best available control technology. In other words, a socially 
acceptable risk should be determined. The socially acceptable risk 
should be justified by the social importance, that is, the benefits 
to society of the article, whose production entails the risk. EPA 
did not seriously evaluate the desirability of continuing all existing 
uses of vinyl chloride. The Environmental Defense Fund (EDF) pointed 
out several uses of vinyl chloride for which EPA named no substitutes 
if polyvinyl chloride were banned. One of these was credit cards.
Credit cards are also one of the fastest growing uses of polyvinyl 
chloride.

A 95 percent reduction of vinyl chloride emissions should reduce 
risk of adverse health risks, but will not necessarily minimize health 
risks. Section 112 requires more protection of public health than the 
proposed standard will provide, especially in view of the evidence that 
polyvinyl chloride products also cause adverse health effects. An 
example is hydrogen chloride fumes from burning polyvinyl chloride 
products.

A zero emission limit should be established for vinyl chloride.
Vinyl chloride should be phased out. Vinyl chloride usage should be 
banned now for products for which substitutes are available. Substitutes 
should be developed for the remaining uses of vinyl chloride, and all 
vinyl chloride usage should be banned eventually.

Response: In the preamble to the proposed standard EPA named its
reasons for not setting a zero emission limit for vinyl chloride, 
as follows: (1) There are beneficial uses of vinyl chloride products
for which desirable substitutes are not readily available, (2) there 
are potentially adverse health and environmental impacts from 
substitutes which have not been thoroughly studied, (3) there are a 
number of employees, particularly in the fabrication industries, 
who would become at least temporarily unemployed, and (4) control 
technology is available which is capable of substantially reducing 
emissions of vinyl chloride into the atmosphere.

EPA agrees that substitutes do exist or could be manufactured 
for most vinyl chloride or polyvinyl chloride uses. However, in 
general, these substitutes do not have some of the more desirable 
characteristics of polyvinyl chloride, such as nonflammibi1ity.
If vinyl chloride and polyvinyl chloride were banned, other substitutes 
with these more desirable characteristics would likely be developed.
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I; is very doubtful that a ban or vinyl chloride wlaheauae: tfr&- 
cties of New Orleans, La.; Houston* Tx_i Baton Range*. La..; auL—
L -g Beach, Calif, to be in a total, state-of unenpfoynaist- PoTyrinyt 
c-'onde and fabrication plants are more-widely dispersed,throughout the,
crentry.

5. VC-16

Comment: The vinyl chloride stamiantte nafe strus^nteaaoa^Er Mfcrg-
scringent restrictions could incl udfc (IT iw. qretaacea^aa tim 
s _hedules to install the best avai Tafelg caairals^CZ} zggq eaiaaiatt- 
1 -nits for substitutable uses of paljech^fl drlocidBe piastres: aftae^ ~ 
cre year, and (3) zero emissions, for all sources ag vinyl chloride aftee 
trree years.

Responses: A response to suggrsttc
comment #1 in section 2.2.2. Eb <
Clean Air Act allows for a waher 
standard is promulgated to canply 
"-inds that such period is negessaaqrvfag-thaErpstriilataas otfxandatalas 

Variances will not be gr»tBtuaBBSSBi%. Dtiagcases-.vfe 
takes much longer to install * rnt p— ■*-
Clean Air Act allows for compliances WagagM-wilE'Eie irwafrt nely far 
tne time that is necessary ta rnstafT i.ntrarfe.. THbh 
control of several emission points, Etrtei 
equipment can be installed oa.: 
for each different point wiVE

6. VC-29, VC-31, VC-32*

Comment: Industry suggests
fine tuning of the cost/benefft ratm. 
requirements in the proposed standard ahaih rdTf w TittEr I 
in terms of emission reducti a* for thBfcsnstsxegBSnedE; The*-wee: 
requiring replacement of singfe sg£& asrrrhBafcrmyi luipn at"1 writhi 
double seals; installation of ctp~ uafn ^ii iij in i ip. units a£r_ 
plants where monomer delivery fag? rail carte inGjagueadt tic: —

excessive recordkeeping* and s gaahsldest

The risk of vinyl chloride eaposuggippaars-tn bg-egfetrely- 
limited to workers in polyvinyl dxJdri<teplaste=: Ths*. isma taK-is^ 
for the prohibition of vinyl tilarrde-andpsiyvrayi dEfdrrde,- ass 
demand, or for a standard which regai 
reasonable relationship to the
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in its determination of whether controls are needed, particularly 
’c the absence of any conclusive medical evidence that vinyl 
cnloride emissions have a detrimental effect on the general public 
living in the neighborhood of such plants.

Response: EPA realizes that the costs to install and operate
control systems are generally nonproductive. This is the reason 
EPA does an economic impact study. Installation of controls does 
nave some positive impact on costs to the plant in that more vinyl 
chloride is recovered. This is also considered in EPA's economic 
study.

9. VC-46

Comment: Three alternatives are proposed in the report. One
alternative would accomplish a 90 percent emission reduction in the 
entire plant; another 94 percent; and another 97 percent. The 
reason for selecting the 94 percent emission level is unclear, 
and this selection should be carefully and thoroughly explained 
since the reduction difference between the three options is only 
7 percent and the difference between the lower and middle option is 
only 4 percent.

Response: It is assumed that the conmentator is discussing the
alternatives for the oxychlorination process in ethylene dichloride- 
vinyl chloride plants. The reasons for the selection of these three 
alternatives is explained thoroughly in Chapter 5 of the SSEIS, Vol. I. 
The reason that the relative degree of difference between the reduction 
levels for the three alternatives is relatively small is that the 
oxychlorination process is only one of several emission points in an 
ethylene dichloride-vinyl chloride plant and on the average it represents 
only 10 percent of the emissions from the plant. The alternatives 
actually represent a range in emission reduction for the oxychlorination 
process from 0 to 99 percent.

The reason that the 94 percent level was selected is explained 
in detail in section 8.2.1 of Chapter 8 of the SSEIS, Vol. I. In 
summary, the 97 percent reduction level was not selected because of the 
large energy expenditure required. The 94 percent reduction level would 
achieve some degree of emission reduction without incurring the large 
energy expenditure.
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stating the emission level: fzr sources following the stripoer in two 
different ways. This discussion seems to infer that the regulation is 
croDOsed for the sake of regulation and enforcement rather than for 
acccmDlishing safety in the surrounding communities.

ResDonse: The goal of the standard which is, as suggested, the
safety in the surrounding communities" is achieved through the 
amount of emission reduction required. Both ways in which the standard 
for sources following the stripper are written achieve essentially 
the same degree of emission reduction.

15. VC-32

Comment: The proposed standard is unnecessary to provide an ample
margin of safety to protect the public health because the margin of 
safety which EPA has implicitly accepted as ample has already been 
achieved by industry as a result of the OSHA standard for vinyl chloride 
and industry's increasing awareness and understanding of the health 
hazard of high level exposure to vinyl chloride.

Response: EPA is aware that emissions have been reduced as a result of
the OSHA standard and industry's awareness of the vinyl chloride problem 
EPA's standard will further reduce emissions. Since the threshold level 
of effects for vinyl chloride is unknown, EPA has determined that it is 
prudent to minimize-emissions by requiring this additional control.

16. Proceedings of Public Hearing, Presentation at the 
Public Hearing by Barry Castleman, p.16.

Comment: EPA should have declared vinyl chloride as a hazardous
air pollutant in June 1974. That way the final standards would have 
been due by June 1975. The public would have been spared an 
additional year of unregulated emissions. EPA compiled a best 
available technology standard after observing the industry through 1974. 
Through almost all of 1975, the standard was reviewed by industry, 
the public and other government agencies. It is important to try 
to put regulations out and shorten this review process.

Response: EPA also favors expeditious rulemaking. However, for
the vinyl chloride standard there were many technical details and 
issues that needed to be resolved before the standard could be 
proposed. Preparation of environmental and economic impact statements 
for the standard is time-consuming but has beneficial effects in 
decision-making and in understanding the impact a standard will have. 
EPA's policy of having a recommended standard reviewed by other 
groups within EPA, other federal agencies, interested parties, and 
public advisory committees before it is proposed or promulgated is 
also beneficial to the quality of the standard.
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15. VC-22

Comment: In the seconc oaragracn cr cage 1-6, it is noted that
the standard would be applicable to an existing process, as well as 
"any other process developed in the future." This statement is far- 
reaching and conjectural. It is not clear how EPA could realistically 
regulate specific emission limitations on a future process yet even 
to be developed, particularly when the basis for the current limitations 
stems from the application of the best available control technology 
currently existing.

Response: The statement on page 1-6 refers to the fact that EPA
does not want to limit the standard to existing polymerization 
processes by name, because a new variation on the polymerization 
process could be developed and not be covered by the standard only 
because it was not specifically named. The control technology 
required for the existing polymerization process is essentially 
the same and is likely to apply to new types of polymerization.
Existing processes vary depending on whether water is used, how 
much detergent is used, etc. The equipment used in the various 
processes is similar.

20. VC-23

Comment: EPA should make a formal commitment to conduct a complete
review of the standard one year after promulgation. EPA should 
keep pushing for improved technology to reach the ultimate goal 
of zero emissions. EPA should review all new construction to see 
that best control technology available at the time is installed.

Response: It is EPA's policy to review the need to change standards
as new technology is developed. Priorities would determine when a 
standard is revised. Priorities are determined by the amount of 
impact a new standard or revised standard for a particular pollutant 
would have in comparison to setting or revising standards for 
another pollutant.

21. VC-42

Comment: EPA should push the development of improved stripping
technology by setting a two-phase standard. The first phase would 
require stripping to 400 ppm as proposed. The second phase would have 
a plant-wide fixed-point emission standard of 100 kg vinyl chloride 
per million kg of polyvinyl chloride in any product, averaged over 
any calendar day. The second phase standard could be achieved in 
5 years.

Response: EPA also favors development of improved stripping tecnnology.
Section 112 of the Clean Air Act doesn't directly provide for a two- 
Dhase standard. It states that a plant must meet a standard
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J1
Table I

EMISSION DATA ON 

LABORATORY AND PILOT FACILITIES 

UTILIZING VINYL CHLORIDE

Company
Code

Reactor
Size

Number 
of Units

Produced
Rate

Estimated
Total Emissions

per Year Resin Use
(gal.) (lb/yr) (lb)

A SO 2 30,000 400 Testing and scrap
B 0.4 6 1,084 89 Experimental

3.25 1 987 100 Experimental
300 1 36,450 5,000 Tests, trials in 

lab and to
customers

C 50 1 17,000 2,800 Sold as off grade
0 0.5 1 192' 48 Scrap

0.8 4 2,112 697 Scrap
0.6 2 600' 878 , Scrap

15 6 23,100 240 Scrap
30 1 960' 240 Scrap
30 2 28,600 266 Scrap

E
1100 2 666,000 10,656 Scrap

Divided between:
300 2 113,812 10,000 I. Experimental

evaluation & tests
5 3 400" 6,075 2. Customer samples

10 1 100- 3,038 3. Remainder is
placed in landfill 
(about 801)

F .5 1 380- 25 Experimental
10 2 27,338 1,600 Experimental
50 2 136,687 10,800 'Experimental

G .5 to 2 11 16,000 225 Scrap
50 to 100 5 10,000 500 Scrap

750 2 50,000 2,000 Customer Sampling 
and scrap

200 1 72,900 17,045 Testing
15 1 5,468- 928 Testing
10 1 608-

29

100 Testing



Otner cut-off points were suggested by other commentators. 
v'C-13 wants to exempt all research and pilot plant facilities.
VC-40 wants to exempt reactors with a capacity of 7560 1 (2000 gal) 
or less. This would also essentially exempt all research and development 
facilities. Commentator VC-27, the operator of an ethylene dichloride- 
vinyl chloride plant, requested that quality control facilities be 
exempted from the standard.

Response: As stated in the preamble to the proposed standard, EPA 
recognizes that some small research and development facilities may 
exist where the emissions of vinyl chloride are insignificant and 
covering these facilities under the standard would be unnecessary and 
inappropriate; however, EPA did not have sufficient information available 
to clearly define which facilities should be excluded from the standard.
The standard has been revised so that it exempts polyvinyl chloride 
reactors and associated process equipment from applicability of the 
standard if the reactors are usedjfor research and development and have 
a capacity of no more than 0.19 m (50 gal). The figure 0.19J (50 gal) 
was selected because it distinguishes between research and development 
equipment that is generally found in the laboratory and that which is 
found in pilot scale facilities. The emissions from the laboratory 
scale facilities are relatively small and application of the controls 
required by the standard would be impractical and expensive. ^Reactors 
greater than 0.19 m° (50 gal) in size but no more than 4.07 mJ (1100 gal) 
are required to meet the 10 ppm emission limits for reactors, strippers, 
monomer recovery systems, and mixing, weighing, and holding containers. 
Research and development equipment in this size range would encounter 
technical problems in meeting other parts of the standard. For most 
resins meeting the reactor opening emission limit involves reducing 
the number of reactor openings. In research and development the reactors 
have to be opened after every batch for thorough cleaning. With regard 
to the stripping requirements, one of the purposes of research and 
development is to gain an understanding of the conditions which need to 
be carried out during the stripping operation for a particular resin to 
meet the standard. The first part of the research involves development 
of a marketable product. A later phase involves development of the 
stripping conditions for the resin. Each batch in a research and 
development reactor could not be expected to meet the stripping limitations. 
Averaging would not help because typically only one or two batches are 
made daily.

The figure 4.07 m^ (1100 gal) was selected as an upper cut-off 
limit because there are no commercial reactors below this size.

An exemption for research and development equipment in ethylene 
dichloride-vinyl chloride plants is not needed. Most research at 
these plants involves the oxychlorination process. Requiring pilot 
scale oxychlorination processes to meet the stack standard is consistent 
with requiring research and development equipment in polyvinyl 
chloride plants to meet the 10 ppm limits. The fugitive emission 
limits apply only to equipment "in vinyl chloride service."
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Since the equipment in the oxychlorination process is not "in vinyl 
chloride service," the fugitive emission requirements would not 
apply to the research and development equipment.

Quality control facilities do not need to be exempted, because 
they are not covered by the standard. Equipment which is not specifically 
named by the standard (e.g., reactors, strippers, oxychlorination 
process, etc.) would not have to be controlled.

2. VC-25

Comment: Copolymer resin plants manufacturing resins with less than
a 50 percent vinyl chloride content should be regulated as any other 
polyvinyl chloride resin plant is regulated. EPA should, however, clarify 
the application of the proposed standard to operations involving 
vinyl chloride use on an intermittent basis. On any given day, our 
plant may manufacture copolymers containing vinyl chloride or it may 
be manufacturing an unrelated material. Vinyl chloride monomer will be 
stored on the premises permanently though use is intermittent. EPA 
should not require records, tests, and reports for the whole operation 
of the plant, except when vinyl chloride is being used. Each production 
run of a latex containing vinyl chloride should not be counted as a 
new source and a reactor line should not have to be requalified via 
emission tests and an initial report each time a production run is made.
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p-ocesses are a much larger percentage of the total emissions from an 
averaqe plant that the oxvchlorination process is. The incinerator 
tested by EPA is controlling the ethylene dichloride Durification and 
vinyl chloride formation and purification process and meets the 10 Dpm 
1imit.

4. VC-18

Comment: During formation of vinyl chloride, there is a column to
seoarate by-product HC1 from the vinyl chloride. The HC1 overhead 
in this column is ducted to the oxychlorination process. Durina 
upsets of this system, HC1 must be vented to the atmosphere. This 
stream contains about 30 ppm of vinyl chloride. We estimate this 
venting occurs about five times per year releasing 12.15 kg (27 lbs) 
of vinyl chloride per year. Removing this small amount of vinyl chloride 
will increase the cost of our control device $500,000. This stream 
should be exempted from 561.63(a).

Response:EPA has discussed this problem with two other companies.
Both of these comoanies avoid venting the MCI stream to the atmosphere 
by operating the cracking furnaces only when the oxychlorination process 
is operating.

5. VC-35

Comment: The 10 ppm limit for vinyl chloride emissions from the
various control equipment should specifically mention that it is to be 
determined prior to mixing with other gases.

Response: On October 14, 1975 (40 FR 48299) §61.17 was added to
Subpart A - General Provisions of Part 61. Section 61.17 (entitled 
"Circumvention") prevents an owner or operator from building, erecting, 
installing, or using any article, machine, equipment, process, or 
method, the use of which conceals an emission which would otherwise 
constitute a violation of an applicable standard. Dilution would 
be a method of concealing an emission which would otherwise constitute 
a violation of an applicable standard.

6. VC-18, VC-21, VC-25, VC-29, VC-34

Comment: An averaging time of 30 days should be provided for the 
10 ppm limit for stack emissions. Otherwise multiple back-up systems 
will have to be employed at a grossly disproportionate cost in order 
to meet the 10 ppm limit on an instantaneous basis.

Response: The standard does provide for an averaging time of at
least three hours. Section 61.67 states that an emission test is 
to consist of three runs. Each run is to be an hour in length.
The continuous monitor Drovides an indication of instantaneous 
emissions, but will not be used to determine compliance.
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3. VC-27

Comment: The preamble to the proDosed standard states that "... as
technologies using less energy for controlling the oxychlorination reactor 
are developed, EPA will evaluate the desirability of proposing standards 
which would require a higher degree of control at all plants." The 
possibility of more stringent regulation as technologies might develop 

•forces serious evaluation of the prudence of current prompt investment 
and emission control efforts which might be rendered obsolete in 
the future, without due consideration of ambient air emission levels 
then existent and further assessment of the results of substantial 
efforts now underway to quantify health risks at very low exposure 
levels.

Response: It is EPA's responsibility to examine new technology
as it is developed and revise its standards accordingly. If EPA 
developed a more stringent standard for the oxychlorination reactor, 
it would also look at the impact of adopting that standard for 
existing plants. Depending on these impacts, EPA may apply the 
standard only to new plants by developing the standard under 
section 111 of the Act.

2.4.3 561.64(a)(2)

1. VC-29, VC-22

Comment: The inclusion of the words "is open and" in the last
sentence of 561.64(b), (c), and (d) is inconsistent with the wording 
"before opening" in 561.65 (b)(6)(i) to which this sentence applies.
For clarity and to resolve this discrepancy, the last sentence of 
561.64(b) should be reworded as follows: "This requrement does not
apply to equipment that meets the requirement in 561.65(b)(6)(i)."

Response: The corrmentator's suggestion does not appear to clarify
the sentence. This is exemplified by inserting his suggestion in the 
last sentences of 5561.64(b), (c), and (d). They would then essentially 
read as follows: "The 10 ppm requirement does not apply to equipment
that before it is opened the quantity of vinyl chloride is to be reduced 
so that the equipment contains no more than 2.0 percent by volume vinyl 
chloride ... etc. The intent of the last sentence of 561.64(b), (c), 
and (d) is to say that the 10 ppm requirement does not apply to equipment 
that is open and has already met the requirement in 561 .65(b)(6)(i) 
before it was opened. In other words, the standard does not apply to 
equipment which is not in operation. In the promulgated standard, the 
last sentence in the proposal 561.64(b) has been changed to: "This
requirement does not apply to equipment that is open and out of operation 
and that met the requirement in § 61.65(b)(6)(i) before it was opened."
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resins. EPA also recognized in the creanble to the orcoosed standard 
tnat achievement of the requirements for disoersion resins deoends 
on development of more advanced control technology in the Deriod 
subsequent to the promulgation of the standard and prior to the 
effective date of some of its provisions.

Extensive scientific research is presently being conducted 
to develop this control technology and these efforts have been 
successful for many dispersion resin products. However, after more 
than ten months of concentrated research, there still remain several 
dispersion resin products which cannot be stripped to 2000 ppm 
residual vinyl chloride. Stripping capability for these dispersion 
resins range from 3000 to 10,000 ppm residual vinyl chloride. It 
now appears uncertain that sufficient time remains to allow development, 
engineering, equipment procurement, installation, and demonstration of 
the necessary stripping equipment within the maximum compliance time.
Due to these factors, EPA should give additional consideration to 
the standard for dispersion resins prior to promulgation of the final 
s tandard.

Specifically, the industry requests the allowable residual 
vinyl chloride content of certain dispersion resins to be set at
6.000 ppm. The specific dispersion resins to which this 6,000 ppm 
limit should apply shall be based on a manufacturers demonstration 
that specific resins cannot be stripped on a commercial scale of
2.000 ppm. The industry pledges its efforts to continue researching 
methods of stripping all dispersion resins to a residual vinyl chloride 
level of 2,000 ppm or less and invites EPA to reevaluate the status of 
dispersion resin stripping technology in mid-1978 and to amend the 
regulation as appropriate.

Response: EPA also recognized in the preamble to the oroposed standard
that some grades of resins are more difficult to strip than others. 
Therefore, rather than requiring that each grade of dispersion resins 
be stripped to 2,000 ppm, the proposed standard permits industry to 
average different grades of dispersion resins together over a 24-hour 
period. Only one of the eight manufacturers of dispersion resins 
specifically commented that the dispersion resin standard should 
be made less stringent. Only two of several grades of dispersion resins 
made by this company cannot meet the 2,000 ppm limit. In considering 
this information and the information obtained prior to proposal of the 
standard, EPA has decided that making the standard less stringent is not 
warranted.
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cnloride in the dispersion resin, "hese emissions can be controlled in 
two ways. Either more vinyl cnlor-ide can be stripped out of the resin 
or control equipment can be placed on tne stack. As explained in the 
preamble to the proposed standard, dispersion resins are more difficult 
to strip than other resins. Also, a different kind of dryer is used in 
the manufacture of dispersion resins than is used for other resins.
This dryer uses larger volumes of air than the other dryers. A 
control device reducing the effluent to a given concentration therefore 
does not reduce the mass emissions from a dryer at a dispersion resin 
plant as low as at other resin plants. At dispersion resin plants, add­
on control devices achieve about the same degree of emission reduction 
as stripping to 2,000 ppm. So there is no advantage to requiring add-on 
controls. The costs of add-on controls at an average dispersion plant 
is significantly higher than improved stripping. For improved stripping, 
the installed capital cost is $3,319,000 and the total ammualized costs 
is $1,363,000. For incineration, the installed capital cost is $5,287,000 
and the total annualized cost is $4,892,000.

EPA investigated the possibility of reducing the air volume from 
dispersion resin dryers by a recirculation system. This does not appear 
to be a practical solution.

In regard to special handling for dispersion resins, when the 
processing (drying-) of dispersion resins is completed, the product 
contains no more residual vinyl chloride than other resin types. There 
is no provision under section 112 of the Act for setting up a schedule 
for reducing vinyl chloride levels in dispersion resins. EPA can, 
however, review the status of control at a later time and revise the 
standard as appropriate.

4. VC-40

Comment: Allowing averaging of different resin grades is unfair 
to a small polyvinyl chloride plant that makes only one resin grade.
The resin made by this company is a copolymer and is more difficult 
to strip than homopolymer. Other producers have the flexibility 
of being able to average together homopolymers and copolymers.

Response: EPA agrees that the averaging concept does favor the larger
plant making a variety of resin grades. However, EPA contacted another 
company which manufactures the same coDolymer as the commentator. This 
copolymer is essentially the only resin produced at one of its plants. The 
company reported wide variations amono batches with regard to the degree 
of stripping that is achieved. However, over a 24-hour period there are 
a large number of batches produced and the average of all batches consistently 
meets the 400 ppm limit. Differences in recipes used at different plants, 
however, can affect the stripping levels achieved. Considering this 
information and the fact that the averaging concept does provide needed 
flexibility for the industry as a whole, EPA has not removed the provision 
for averaging from the standard.
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7. VC-28

Comment: The preamble to the proposed standard suggests that
stripDing technology can be developed within two years following 
promulgation of the standard. This assumes that a plant can get a 
waiver of compliance. There is no guarantee that an existing plant 
can obtain a waiver. Also, newly constructed plants cannot obtain 
waivers and would have to meet the 2000 ppm limit within 90 days of 
start-up. This would deter construction of new plants.

Response: It is true that there is no guarantee that a waiver
would be granted to allow the development of stripping technology 
for disoersion resins. However, it is likely that EPA would grant 
resin manufacturers the maximum two years to comply with the stripping 
part of the standard if they complied with the other provisions of 
the standard and reduced the vinyl chloride levels in the resin as 
much as possible in the two year period. This was a consideration 
in EPA's decision to base the standard on developing technology 
rather than on technology available at the time that the standard 
was being developed.

With regard to newly constructed plants, it is true that 
section 112 does- not provide for waivers of compliance. A "new source" 
is defined in s&l.02 of the General Provisions as a stationary source, 
the construction or modification of which is commenced after the 
proposal of the standard. The owner or operator constructing a new 
source would therefore be aware of the requirements of the standard 
before construction is commenced. Whereas the owner or operator 
of an existing source would have to retrofit a plant to meet the 
standard, it would appear that the owner or operator of a source 
undergoing construction can more readily design that source to meet 
the standard. It seems appropriate to prohibit newly constructed 
sources from operating out of compliance with the standard.

8. VC-13, VC-18, VC-21, VC-29

Comment: The intent of the standard is that once the polyvinyl
chloride resin has been stripped to 400 or 2000 ppm, as appropriate, 
all of the emission requirements from that point on in the process 
have been met. Two changes in wording should be made to make 
the standard consistent with this intention.

First, after the resin has been stripped to 400 ppm or 2000 pom, 
the plant owner or operator should be able to open the stripper with 
the resin in it without having to meet the "opening of equipment" 
requirement in §61.65(b)(6). The vinyl chloride which escapes 
from the resin into the vapor space above the resin should be exempted 
from meeting the "opening of equipment" requirement.

2-43

SPI-02037



is stripped. Measuring the residual vinyl chloride m t sz^ne of 
stripped resin is much easier than measuring the emissions* from 
'ultiple sources following the stripper, and prarrdex the-samie- 
information.

11. VC-21, VC-22, VC-25, VC-2?, VC-3¥,Ve?3S-

The proposed standard requires that nr ttwcasewbcra-■ 
continuous stripping is used, "one i tuu’ejeafatim sa^d^af- 
oolyvinyl chloride resin is to be- taker* fcw-eadrgrsie^af^resiiT 
processed or at intervals of 8 hoars for call gpatieef re^irterch is 
being processed, whichever is more fr

VC-21, VC-22, and VC-2? 
be changed to 24 hours. The ntinaiTi fin ttm 111|— 11 ii IluH 
instrument charts for a i nntfnnrniT h iprma n (~Ti i r uhimtei Ij life 
degree of control attained aver tfce processaafcirr *.sy9d*-eperating 
properly, a single sample per d^pisi

VC-25 requests that for batdr 
at random for each eight hoars of 
this request is that the proposed 
a plant which strips batchwiie as 
continuous stripping. The plairt 
to analyze more samples.

VC-31 requests that s^ples be

According to VC-35, there a*« 
provided for determining the 
and the types and grades of 
individual plant. Therefore, the 
left open to negotiation.

Response: The proposed standardEregarreT vsnyFcfaBrfde
in the stripped slurry samples heuuaurr'fchottedurragitheinatiad 
emission testing within 90 days tf t±geffge±±v»»-datg-{tflBeat a 
waiver of compliance is obtained^ as#aa»amtimioasbaaas.~ There 
are no criteria or guidelines p roan date ftne ch f amain rag the nadaer 
of strippers and samples and toe types mrt gj win a£ \ iai* ta be 
sampled during the initial testing pejrfotei. At caa» trne^rS^cansridered 
requiring one sample of each gradraafefjrpa uf:eestHagaafagfurei* at 
the plant. However, this could ha dfsrnjxtEve-tffprerteBclxuH-schedules 
and does not seem necessary because nf"t~hr niirhiiunai - ugilfTij required. 
For the continuous sampling, these art specificreqaireBeats. One 
sample is to be taken for each batch of eok grate smd. type of 
resin stripped. One sample fs rsqaii red foe each better of resin 
stripped because the degree of ewissfaB redacts* achieved through 
stripping is primarily dependent on the pracedarer carried out rather 
than a control device. The vinyl chloride levels in the stripoed 
resins are permitted to be averaged aser * 24-hour period. A daily 
resin sateile would give no assurance-that the 24-hour average level 
was being met on a continuous basis.
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Comment: A zero emission limit is proposed for relief discharges wnic.i
can be prevented. According to the preamble to the proposed standard, 
operator error is to be considered preventable. This statement goes 
beyond normal legal responsibi1ity based on negligence. A plant manager 
may be held responsible only if an operator is improperly trained.
Errors in human judgment, however, are beyond complete prevention.

2.^.5 §61.65(a)

1. VC-21, VC-25, VC-25. VC-31

Response: Whether an operator error will be considered preventable
or not will have to be decided on an individual basis depending on the 
surrounding circumstances. Examples of preventable operator errors 
would be errors due to lack of training or negligence.

2. VC-42

Comment: It is recommended that §61.65(a) on relief valve discharges
be amended to require that all relief valves in vinyl chloride service 
in ethylene dichloride, vinyl chloride, and polyvinyl chloride 
plants be required to discharge to flares capable of combusting all 
vinyl chloride received.

Response: There are several ways of limiting relief valve discharges
to the atmosphere. One of these is flares. EPA is concerned only 
that these discharges are eliminated. If a plant successfully employs 
other methods to prevent the discharges, there is no apparent reason 
to require flares in addition to the other methods.

3. VC-20

Comment: EPA should require the owner or operator to report by
telephone any emergency discharge into the atmosphere from relief 
valves immediately rather than within 10 days, to be followed by a 
complete written report of the accident within 10 days.

Response: There is no apparent benefit to be gained by requiring the
plant to inmediately report a discharge. This would not result in 
reduced emissions or reduced comnunity exposure. Enforcement action 
would await the written report in 10 days anyway.

4. VC-18

Comment: Thermal relief valves activate very seldom and emit little
vinyl chloride when they do. Some of these are located in remote 
parts of the plant and can be tied into a control device only with 
difficulty. The benefit for doing this will be insignificant. EPA
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VC-24

■„o:—ent: 5 61. 6 5 {a ' snoulq be a~erced to clarify that the tern
'emergency relief disc.narce includes steps necessary to reoair 

damage occurring as a result of such discharges and that such steos 
should not be subject to the emission limitations contained in the 
regulations. For example, a ruDture disk will be damaged as a 
result of a discharge from an emergency system. Steps taken to replace 
the rupture disk could involve evacuation of a portion of the vinyl 
chloride remaining in the equipment. The limitation upon emissions 
from opening of equipment should not apply to this situation.

Response: Steps necessary to repair damage occurring as a result of
emergency relief discharges are not exempt from emission limitations 
contained in the regulations. Emergency relief discharges are 
discharges which cannot be prevented. Steps taken to repair damage 
after a discharge are deliberate and planned and the emissions can 
be prevented or at least reduced.

6. VC-39

The proposed standard defines "emergency relief discharge" as a 
discharge which could not have been avoided by taking all available 
measures to prevent the discharge." (Emphasis added) Our contention is 
that our facility contains sufficient features to satisfy the "all 
available measures" provision. The following is a summary of the features 
in our polyvinyl chloride plant which collectively prevent reactor 
relief valve discharges.

1. Computer control with automatic transfer to back-up computer.

2. Total back-up analog instrumentation with the "bumpless" transfer.

3. Two sources of electric Dower.

4. Two emergency generators.

5. Automatic restart of critical motors following a power interruption.

6. A 200,000 gallon reservoir of refrigerated water for controlling 
reactor temoerature.

7. Inverter powered control of instruments and computer.

8. Computer actuated chemical system for stopping the polymerization 
reaction.

9. Computer controlled peak shaving system for reduction of excess 
reactor pressure.

10. Use of a reactor size vessel in the recovery system for collection 
of gas surges and thus prevention of reactor over-pressuring.
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2. VC-31

Cement: The requirement for ^oad'ing ana jr’oaoing lines should
"ot be applied to pipeline delivery of vinyl chlorid$. To 
obtain a residual of as little as 0.0C38 m '0.13 ft"1) of vinyl 
chloride in a substantial length of pipe would be exceedingly difficult. 
Moreover, it does not seem necessary since they are not disconnected 
and opened with each loading and unloading.

Before opening a pipeline to make repairs (necessitated by a 
leak or corrosion, for example), the line is purged and drained of 
its contents to eliminate fire hazards. This is done by evacuating 
the residual vinyl chloride vapor in a long pipeline below 2 percent 
of its volume, except by venting to the atmosphere. Achieving the 
0.0038 rn residual level would require the installation of a number of 
valves. Proper design, however, requires that the number of 
valves be kept at a minimum, since valves are a principal source 
of fugitive emissions in a pipeline.

The standard for unloading lines and loading lines should bg 
changed so that the vinyl chloride has to be reduced to 0.0038 m"5 or 
2 percent, whichever is greater.

Response: Since pipelines are not opened on a routine basis, the
standard has been revised to exclude them from meeting the 
requirement for unloading and loading lines in 561.65(b)(1). When 
pipelines are opened, they are required to meet the opening of 
equipment standard in 561.65(b)(6).
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(1) The emissions from a single mechanical seal Dump are 
very small. An average single pomD with a single mechanical seal 
and nandling refined vinyl chloride would emit only 0.0033 percent 
of the 16 kg/hr which EPA calculates an average plant will emit 
after the standard is in effect. A single pump with a single 
mechanical seal pumping a liquid containing 10 percent by weight 
vinyl chloride would emit 0.00033 Dercent of the target 16 kg/hr.

(2) Single mechanical seals have a reliability factor of
0.90 - 0.95, if properly fitted for vinyl chloride service. Double 
mechanical Seals and their attendant flush holders, filters and 
gauges are estimated to have an overall system reliability of
0.70 - 0.80. To insure the integrity of the overall unit, redundancy 
of such pump systems would be required, with comparatively insignificant 
reduction of vinyl chloride emissions estimated to result.

Mechanical seal systems on resin slurries and solutions are 
even more prone to failure than average because the resinous 
materials tend to foul the pressure springs and the moveable seal 
face preventing proper automatic wear adjustment. The proposal 
to limit the use of double mechanical seals for liquids containing 
50 percent or more vinyl chloride would exempt resin slurry or 
solution pumps from regulation.

(3) In the case of pumps required to transfer specification 
quality vinyl chloride through pipelines in the process unit or 
in loading operations, the inclusion of minute quantities of
"an environmentally acceptable fluid such as ethylene dichloride" 
designed to flow into the pump, not out of the pump," would 
obviously contaminate the product and require purification facilities 
to remove such impurities or the use of alternate means to preclude 
the possibility of product contamination. Such measures would 
be expensive and create operation monitoring parameters now not 
envisioned, with further high costs attendant with them.

Response: EPA is aware that each fugitive emission source, such
as one pump, taken by itself causes relatively small emissions.
Fugitive emissions considered as a whole are a significant source 
of emissions, and the goal of the standard is to reduce these.

The 10 percent figure was selected as a means of distinguishing 
between equipment which handles vinyl chloride and that which does 
not.

Double mechanical seal pumps are used industry-wide for emission 
reduction. Where these pumps are not applicable, sealless pumps have 
been used.
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valves may reduce 's = <.3. -cwever, in CPA's judgement relief 
/a’/es dc tend to leak me re tnan ruoture discs, and the addition of :n,e 
ruptjre discs will reduce emissions. ^eventing the ’eaks from 
'elief /aIves in the first piace acoears to oe a more efficient way 
of reducing emissions than detecting tne leaks after they have . 
already occurred.

In regard to the second point that pieces of a fragmented rupture 
disc can wedge relief valves open, modern rupture discs are designed 
so they do not fragment. Knife blades can be placed above the disc 
or the disc surface can be scored. When pressure is exerted on the 
disc, the disc divides into equal pie-shaped sections without 
fragmenting.

A slow leak between the rupture disc and the relief valve can be 
detected with a pressure gauge or by venting the space between the 
disc and valve and checking for leaks from the vent. Venting the 
space between the rupture disc and relief valve does create another 
potential source of emissions. However, since the rupture discs are 
less likely to leak than relief valves, the emissions from the vent 
are less than if there were no rupture disc.

3. VC-35

Comment: In addition to requiring the installation of a 
rupture disc between the equipment and the relief valve, a 
pressure gauge is recommended to be required between the rupture 
disc and the relief valve so that rupture disc leaks or rupture 
are readily apparent, especially where relief valves may not 
relieve, yet leakage could occur and go undetected.

Response: The use of a pressure gauge between the rupture disc
and the relief valve is recommended in the SSEIS, Vol. I. Pressure 
build-up between the rupture disc and relief valve could prevent the 
relief valve from relieving when it should. Therefore, the pressure 
gauge is needed to protect the equipment that is serviced by the relief 
valve. Since the pressure gauge is needed primarily for safety 
reasons rather than emission control, EPA has highly recommended 
it but does not require it.
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It Is not practical to construct a gasho’cer or abatement 
revice large enough to handle all of the monomer from all of the 
reactors in a plant or even one large reactor.

VC-25 gave an example of how manual venting was used to 
control the pressure and temperature in a vinyl acetate copolymer 
reactor when the short stop addition system failed to function, "he 
reactor became uncontrollable at 6:20 a.m. Two additions of 
refrigerated water failed to restore control. At 7:35 a.m., with , 
the pressure at (195 psi) and rising sharply, the reactor was 
vented to the air. The reactor rupture disc would have failed at 
220 psi anyway and no later than 7:40 a.m. based on the slope of 
the pressure curve. The material discharged from the vent was 
semi-solid; thus, any vent recovery system would shortly have 
been inoperative and the operating status of relief valves highly 
questionable.

Response. The standard has been revised to allow emergency 
manual venting. Emergency manual venting could be used in 
situations like the one where a tornado damaged the safety 
equipment in the plant, but not in situations like the one 
described by commentator VC-25. In the situation described by 
commentator VC-ZJT, the reactor contents could be vented to a 
gasholder.
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and meet the 10 pom reauirement. ~he overall mass emissions from 
opening of equipment will be smaller than the emissions 
from stacks meeting the 10 pom requirerent, because the eauioment 
is opened on an infrequent basis cor inspection and maintenance.

The emissions from opening of equipment can be calculated. If 
vacuum is used, for example, the calculation would be based on the 
number of evacuations, the vacuum involved, and the volume of gas 
in the vessel. If the vessel is purged, the vinyl chloride concentration 
in the equipment can be measured and the total vinyl chloride emissions 
calculated based on the volume of gas in the vessel.
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1. VC-43

2.12 : 61.65(b)(8)

Comment: A plant operated by the commentator produces a
dry, unrefined ethylene dichloride product and any vinyl chloride 
produced is basically a minor by-product. The requirement for 
a continuous leak detection system, as described in 161.65(b)(8)
(i-iii) is felt to be unnecessary and would serve a very limited 
function when compared to its cost, installation and maintenance.
A periodic, manual monitoring program would be a more equitable 
alternative.

Response: The leak detection program is required only for equipment in
vinyl chloride service. "In vinyl chloride service" means that a piece 
of equipment contains or contacts either a liquid that is at least 10 
percent by weight vinyl chloride or a gas that is at least 10 percent by 
volume vinyl chloride. EPA has discussed this provision with the 
commentator. There is no equipment in this particular plant which is 
"in vinyl chloride service."

2. VC-31

Comment: The proposed standard does not give a clear definition of
leak. By inference, any measurement by the vinyl chloride detection 
equipment which shows a higher background level than normal is 
construed to indicate a leak. A better proposal would be to 
define a leak as a measurement of greater than 25 ppm. This would 
minimize the continuous search for very small leaks which do not 
materially increase emissions.

Response: EPA considered including a definition for leak in the
proposed standard. From an enforcement viewpoint this would be 
a preferable approach. However, the background concentrations in 
plants are expected to vary depending on the size of reactors, the 
age of the plant, the layout of the plant, and whether the plant 
is open or enclosed. The background concentrations are expected 
to decrease as engineering controls are implemented to meet the 
Occupational Safety and Health Administration standard. The higher 
the concentration defined as a leak, the less regulation of the 
smaller leaks. Twenty-five ppm is relatively high. EPA visited 
one newer plant which defined 0.5 ppm as a leak detection level. It 
is doubtful that this background concentration will be achieved 
at all plants by the time the standard is promulgated. Therefore,
EPA has decided to define leak on a individual basis at each plant 
depending on the measured background concentrations.
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6. VC-20

Comment: EPA should soecify that ccnDames are required to keeo
permanent records of the leak detection results, there should also 
be scheduled service, maintenance and calibration of leak detection 
equipment. These records must be subject to inspection upon 
request. EPA should also establish a level of vinyl chloride not 
to be exceeded and require reporting violations by the owner or 
operator when they occur.

Response: EPA requires that the records of leak detection results
be kept for two years. The purpose of the leak detection program 
is to ensure that emissions from leaks are minimized by detecting 
them and correcting them as soon as possible after they occur.
Keeping the leak detection results for longer than 2 years would 
not serve this purpose.

Section 61.65(b)(8) requires that each leak detection program 
include a calibration and maintenance schedule for the leak detection 
program which is acceptable to the Administrator.

The reason EPA has not established a level of vinyl chloride 
not to be exceeded is explained in comment number 2 in this section.
The standard does not require the owner or operator to call EPA when a 
leak is detected for several reasons. First, the purpose of the program 
is to find sources of leaks and redesign equipment to reduce leakage 
from these sources and to correct leaks that do occur as soon as possible. 
A plant owner does- not violate the intent of the standard by having a 
leak, but by not correcting the leak. EPA expects leaks to occur.
Also, leaks occur relatively frequently and it would be burdensome for 
both the plants and EPA if all the plants called EPA when a leak occurred.
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VC-23

Current: EPA oroDOses tc nnit tne ::ncentrati on of vinyl chlcrice
in inprocess wastewater to 10 tpn or less. ,Jcwever, EPA nas not 
sufficiently investigated the more attractive possibility of recycling 
inprocess wastewater.

Response: The 10 ppm limit provides incentive for recycling because
of the cost involved in treating the water. See Section 2.3, Comment 
No. 1.

4. VC-14

Comment: As noted in the preamble, steam stripping is the most
suitable device for reducing vinyl chloride in inprocess wastewater. 
Section 61.65(b)(9) requires that the overhead from the stripper be 
routed to a furnace for further treatment. Neither does the data 
contained in the SSEIS, Vol. I support, nor do we know of 
any data which supports, the achievement of a 10 ppm bottoms stream 
from a stripper which is also producing an overhead product suitable 
for incineration. The standard should be revised to require the 
concentration of vinyl chloride be reduced to 25 ppm instead of 10 ppm.

Response: If the overhead from the stripper alone cannot support
combustion, it can be blended with concentrated hydrocarbon wastewater 
streams or supplemental fuel. It is not apparent how revising the 
standard to 25 ppm would solve this problem.

5. VC-37

Comment: Activated carbon is available as a method for reducing
vinyl chloride concentrations in wastewater. A reliable manufacturer 
of resins who develops systems on a proprietary basis has informed 
me that a pilot plant has been effective in cleaning up ethylene 
dichloride (a closely related material) from water. With 0.2 percent 
(2000 ppm) in the intake wastewater they were able to clean the water 
up to 0.05 ppm and steam off the catch for reuse of the product gas 
and reuse of the resin. Because no bench or pilot tests have 
been run with vinyl chloride in wastewater, it is important that 
work be done at once with vinyl chloride.

Response: EPA appreciates the information provided by the commentator.
Before making theemission limit for inprocess wastewater more 
stringent, and in effect requiring activated carbon as the control 
measure, as suggested by the commentator, EPA would have to conduct 
studies on the effectiveness of activated carbon on reducing vinyl 
chloride concentrations in water. This would delay standard setting.
EPA may conduct these studies at a later date. Meanwhile plants 
could employ activated carbon instead of waste stripping to meet the 
s tandard.

*5
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2.5 Testing, Reporting-, RecordktefHngj? 

2.3.1 :6i .67

1. VC-13, VC-21, VC-26, VC-ZT, VG3S-:

Comment: Section 61.67(c) of thg Eansstte Teste stanUd bcjJUKinied;
to eliminate the requirement tfnt rnriT~imr IrrtT tr 11n»kii ii if 
under the maximum production rates te wtecir tte:eteilteB*teteI.T be 
operated. The reason for tlte reqaKrfeteceiwitei^tfitae.tfldiBrxiimmii

feasible or safe at the time of tiaeteafc FTexateTrigpontar eocdifieri s 
existing at the time -<■«• —■ frr t |ii ntnr ~-rf~*T
and public welfare is protected- hi Hi— ii|wl ili§ i uni I niiiir hi ij i 
also require that tests hr rwiiiTiiaii irTrnrTf wntriwTiw iiim inimii 
rates, owing to individual prucesasi-taKteiaNidtneetaEXtha: 
Administrator's approval-

Response: The only schedule*
that is required to sho* that 
that, tests are performed only 
are likely to be required 
unreasonable to request a pisrfc 
required for the test. TRet 
the control equipment is soi 
standard when it is operatfmyaefc-ftfe 
is met under these conditionsw fe 
that the standard is being: 
be noted that testing- is on* 
the equipment, but only "while 
at the maximum production rats- 
(emphasis added)

VC-11

of the stack emission sources, fHC&dawg tfw rrwifftad-ioeg fmr averaging 
time, oxygen content, and rogfstBEuerrtaa'nt- — iTif clamiy^ecmpflance 
determination.

Response: The averaging tfme* ts- saetiffeii nwtfi’w.tTjf Uvwgfi Testr
Method 106. Section 61.67CaHilU^?spBEiffi9Etfn£:Tes£.ttt£hod 10S is to 
be used for those emission pointstfta&hsm^iSppKxaacEntratior* 
limit. Test Method 106 requires tftafc aw integrate* tag samp-1 e be collected 
for a minimum of one houF three tites^ This means that the enri ss ions 
are averaged over a period of at Teastethreehears. A specification has 
been added to the promulgated standard whidswould require that a time- 
weighted average be used, if the three runs are of different length.
In the proposed standard, the concentration of vinyl chloride was to 
be corrected to 10 percent oxygen (wet basis) if combustion were used 
as the control measure. In the promulgated standard, this requirement 
has been expanded to all control measures.
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VC-13, VC-18, VC-21, VC-22. VC-25, VC-27, VC-23

Ccurrent: Section 61.57(e) ^ecoires that emission test results are
to oe determined within 30 cays after tne emission test and that 
tne determinations are to ce dispatcned to EPA by registered mail 
the day following receipt of the determinations. This requirement 
should be changed so that the determinations are required to be 
reported to EPA by U. S. mail postmarked within 15 days following 
the determination. There is no urgency in reporting such data and, 
given the present state of our postal delivery system, there is no 
reason for registered mail.

Response: A source is supposed to be in compliance with the standard
within 90 days of the promulgation of the standard. The proposed 
standard requires that the emission tests be done within the 90 day 
period, and permits an extra 30 days for determination of results.
It seems unnecessary to allow two more weeks to mail the results.
The purpose of using registered mail is to document the fact that 
emission data have been sent and received. This way if the results 
are lost in the mail, there will be no question that they were sent.

7. VC-13, VC-21, VC-22, VC-26, VC-27, VC-29, VC-30

Comment: It is recommended that paragraph (c) be changed so that a
general rather than a detailed description of the method used or the 
procedure adopted to insure compliance with the standard is required.
For many abatement systems employed in the industry, detailed 
descriptions of the equipment, the operating conditions, and the 
functional characteristics of the equipment are trade secrets and, 
in many cases, patentable technology. The use of this technology 
by other parties should be on a technology-fee basis which is established 
by the company developing the abatement equipment. If EPA would like 
additional information concerning the system, a section 114 request 
under the Clean Air Act would be an appropriate approach.

Response: The promulgated standard has been revised to require a
"description" rather than a "detailed description." EPA agrees that 
a detailed description is not necessary in the initial report.
Additional information can be gathered as necessary under section 114 
of the Act or through inspection. If EPA does request information 
of a proprietary nature, the Clean Air Act does provide for an owner 
or operator to request confidential treatment of that information.
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2.5.3 §61.69 as proposed or = &I.ZCT«e pron&lg«£ed

1. VC-13, VC-21, VC-27, VC-29-

Comment: Section 61.69(b)(1) r^ui res e repoet 18IS days after t~e
effective date, while §61.68 raptures a. vay aieteisre-wi ttat 
reDort 90 days after the effective-date^ TBsma^nttudeof these two 
reports is such that the allow^Te tflgfsinndfftreitfe. and. i t is 
unlikely that all the facilities ao*pror.rrtur»FaTipyraniiTr. require* 
for the semi-annual report trilI be aniB&£si«Bd£a±e^£ ^er the 
effective date. It is requested, ttaC §g-65£&H'E:7' be-auMfccd si 
that the first semi-annual report tSrdHEEffllf(ftps ato-tfte*-e#fecti ve 
date or 180 days after the iiritEoi LepQBtwwi'wrhefwr maw ffrst.-

P.esponse: The standard has bai reswMdKf. Ihat tflg-ffrsfc sag-
annual report will not be d&e foe-^teTrrrt^iagdagjEafSg the initial 
report. All semi-annual reportH^r&adK9MBatSaBt 
October 15. The first seaa anwaa^ E^MdEeefglgdie-agEEittae 
first full semi-annual rgfifart- puinaimi)—L CTiw^-rh^frrcEra* nwmrt 
was received. As an example, if tfaE.fTtttfc^>Eapuitfscremavedirfcy 
EPA on September 15,the first SEai^-aaaaaferep^taaii Besitafctiie 
following March 15.

2. VC-29

Comment: To clarify the-fntgutrafcthesaeriaEn-i£luaffc£J2T
should be changed by substitution theesedc^

"(2) The owner or opcrafrsba^fag&rigga—aqrag~tteanalytical 
results on the stripped resin- Tesfc>felieBh TEES' a*- epa»*L_»t is to be 
used."

Response: Cl ari fying changes-1

3. VC-23

Comment: The monitoring and rccanl lierpawa~egpu111 lie nl p igrth&nroaosed
rules appear to be adequate.

Response: No response necessaqp.

4. VC-13, VC-22, VC-29

Comment: The standard requires that.tbmvin^ cMaridmlevels m
stripped resin be measured foreaeitbatriO- EtraTsn requires thst 
the vinyl chloride in reactors be measured each tioe=tftey are tar be 
opened. The preamble to the proposed standard suggested that far 
both reactor opening and improved stripping,,it fs possible.over 
time to establish a relationship be&reeitthe emissions measured and 
certain operating parameters. The general provisions and the 
proposed standard provide forwaivarof emission tests and use of
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2.6 Test Methods

1. VC-13

Comment: Method 106 was designed for isokinetic sampling of dusts ana
mists, not for sampling of gases. Appropriate changes are in order.

Response: Apparently, the commentator failed to read Method 106,
as it has nothing to do with isokinetic sampling.

2. VC-14, VC-44

Comment: Test Method 106 is a very detailed testing procedure,
capable of determining mass emission rates from equipment. The 
use of this elaborate procedure where only a concentration determination 
is required is burdensome and unnecessary.

A properly calibrated detector for vinyl chloride can make this 
determination with greater ease and equal precision for purposes of 
this section. We request that this section be modified to allow 
emission concentration limits to be measured with a calibrated 
vinyl chloride detector where emission limits are prescribed in section 
61.62(a), 61.63(a) and from the control system.

Response: Method 106 yields an emission concentration only, not a
mass emission rate.

Specification of Method 106 implies that an averaged emission 
concentration determination is required for a minimum period of one 
hour for each of three runs. Since it would be difficult to specify the 
correct number of instantaneous readings necessary to replace a single 
averaged value for each of the great variety of sources covered by the 
vinyl chloride standards, the integrated sample approach must remain the 
reference method. However, it is envisioned that individual sources may 
wish to develop data to substantiate the equivalency of instantaneous 
sample data for their processes. This data would consist of enough 
duplicate instantaneous/integrated sample data to be able to statistically 
determine how many instantaneous data points spread over a minimum 
period of one hour would be required for the average to not be statistically 
different from the integrated average values at the 95 percent confidence 
level. The conditions set forth in §61.67(g) would still apply with 
regard to any subsequent dispute over equivalency.
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7. VC-17, VC-29

Comment: Regarding 5.3.2,in Test Method 107, Supelco, Inc., Supelco
Park, Ballefonte, Pennsylvania 16823, recently announced that they are 
discontinuing Carbopack A. However, they say that 0.2 percent Garbowax 
1500 on Carbopack C gives the same separation of vinyl chloride as 0.4 
percent Carboway 1500 on Carbopack A.

Response: Carbopack C will also be listed in 5.3.2.

8. VC-17

Comment: Regarding 7.2.1 and 8.1 of Test Method 107, we cannot see why
water is added to dry resin samples and to the calibration vials. It 
seems more logical to run the calibration standards and dry resin 
samples without water and to use Equation 107-4 when water is present in 
samples.

Response: If any water is present in the sample, the water elutes
from the gas chromatograph column in a broad band, encompassing the 
time the vinyl chloride is eluted. As the water affects the sensitivity 
of the flame ionization detector, it was thought best to add enough 
water to every "dry" sample to have a water vapor saturated gas sample 
for the gas chromatograph thus insuring a reproducible amount of water 
vapor in each sample.

9. VC-17

Comments: The constants in Equations 107-3 and 107-5 of Test Method
107 could not be generated from Equation 107-2 and 107-4, respectively.

MtResponse: A value for V of 23.5 was used instead of 23.5 - t—.
as published. 9

The equations were correct as published, except brackets were 
missing in Equation 107-5 (See comment number 2.1 in this section).

10. VC-18, VC-27

Comment: Concerning §61.61(n), the definition of portable hydrocarbon
detector, the two reconmendations are to relax the sensitivity requirement 
from the proposed 5 ppm to 10 and 20 ppm, respectively.

Response: The definition of portable hydrocarbon detector has been
revised to relax the sensitivity requirement to 10 ppm. Based on 
information supplied by Commentator VC-27, analyzers with a sensitivity 
of 5 ppm "are extremely delicate and require a high level of maintenance 
and considerable redundancy of units would be required." The standard 
requires that a portable hydrocarbon detector be used to detect leaks and 
measure vinyl chloride concentrations in equipment before opening it.
In both cases an instrument with a sensitivity of 10 ppm will be
adequate.
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14. VC-27

Cement: The isothermal ~ethod of oceraticn in _est Method :06
5 Tine for "air samples'’ Cut ir analyzing vent streams up to 2 hours 

would be required for one analytical run. Analyzing each sample to * 5 
percent might require 6-3 hours of analysis to get a repeat on one 
sample. For several samples taken the same day there would be an 
inordinate amount of time for analysis. We would suggest duplicate runs 
in a temperature-programmed mode of operation.

Response: With proper care, temperature programming of the gas
chromatograph operation snould facilitate analysis, and is not meant to 
be precluded by absence of a description in the test method.

15. VC-27

Comment: The daily calibration curves required by Test Method 106
are unnecessary. A calibration curve run once for linearity and one 
standard daily check should maintain quality control on the instrument.
Our experience has shown that vinyl chloride factors on a flame detector 
are valid for several months.

Response: If Method 106 tests are run on a routine basis, experience
may show that daily calibration is unnecessary; however, for 
limited applications, the daily calibration would be advised.

16. VC-27

Comment: The leak-proof rigid containers described in 4.1.5
of Test Method 106 are the size of a 40 gallon drum and would be 
extremely difficult and hazardous to move to the top of a vent scrubber, 
out of a tank farm, etc., and would pose serious operator problems for 
sample-point logistics. Alternative considerations should be reviewed.

Response: Since Method 106 is only rarely used, the on-site disadvantages
of the bag container should not constitute a major problem. For 
discussion of replacement of the integrated sample procedure, see 
comment VC-14.

17. VC-27

Coirment: Only one specific column material is allowed in 4.3.2 
of Test Method 106. This should be revised to permit use of any column 
which results in adequate resolution and determination of the vinyl 
chloride peak.

Response: Chromosob 102 is the only column which EPA has investigated
to determine possible interferences, etc., for the analysis of vinyl 
chloride. It is expected that other columns may work equally well, but 
substantiating data must be provided to EPA before equivalency can be 
determined.
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23. VC-35

Comment: Detailed performance specifications snould be given
for the vinyl chloride detector, and should be similar to tncse 
given where monitoring is required in Part 50 (Standards of 
Performance for New Sources).

Response: The promulgated standard requires that the monitoring
system consist of a gas chromatograph; or if it is assumed that all 
hydrocarbons measured are vinyl chloride, infrared spectrophotometry, 
flame ion detection, or an equivalent method may be used. The 
standard included this flexibility so that if a plant has purchased a 
monitoring system for purposes related to the OSHA standards, it would 
not have to purchase a new system to meet the EPA standard. A gas 
chromatograph is 100 percent accurate if calibrated properly. EPA has 
developed some criteria for judging the adequacy of a plant's calibra­
tion and maintenance schedule for the monitoring system. These will 
be included in an enforcement guidelines document.

24. VC-35

Comment: The sampling procedure in paragraph 6.1 of Test Method
106 is not clear. The description of the sampling procedure in paragraph
6.1 and the drawing in Figure 106-1 do not include correct instructions 
for purging the sample line prior to sampling. If the instructions are 
followed as proposed, erroneous results will be obtained because the 
purged air will be drawn into the sample bag. Paragraphs 4.1.3 and 6.1 
and Figure 106-1 should be changed.

Response: The procedure is correct as written. While the sample
line is purged into the bag, the bag is subsequently evacuated 
before sampling commences.

25. VC-35

Comments: Four typographical errors are noted.

Response: These corrections have been made.

26. VC-42

Comment: A specialized procedure is described in §61.67(g)(1)(i) 
for use in sampling the emissions due to purging of vinyl chloride 
from reactors after a batch is completed.

Response: EPA calls this reactor opening emissions and has specified
a method separate from the stack test method for testing these 
emissions. See 561.67(g)(5).
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VC-50

Ccmment: Commentator na; ~z.ri eras on a C-’-cmosorb 102 column
using nelium carrier gas, acetal :eryde nas one sa~e retention time as 
-/try 1 chloride and vinyl cnloride cannot be distinguished from acetaldehyde 
unless the effluent from tne column is fed into a mass spectrometer. It 
is tr.erefcre recommended that unless acetaldehyde is positively known to 
be absent from the stack gas, a different column be used.

Response: Section 3, "Interferences," of Test Method 106 will be
reworded to include specific precautions regarding acetaldehyde 
interference.
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firms and one EPA contractor. The commentator's estimate was cne of toe 
estimates used by EPA to develco the basic algorithm.

4. VC-26

Comment: The description "Allied Chemical/Geismar" used in
Tables 7-24 through 7-32 should be changed to "Allied Chemical/
Baton Rouge". The production capacity attributed to Allied 
Chemical in the STAR document is incorrect.

Response: No response necessary. This comment serves as a
correction.

5. VC-26

Comment: EPA estimates for control costs at the Allied Chemical/
Baton Rouge facility are lower than current company estimates.

Response: The total cost for the Baton Rouge plant is obtained by
adding the costs incurred at the ethylene dichloride plant (Table 7-17) 
with the costs incurred at the vinyl chloride plant (Table 7-24). If 
this is done the total air pollution control costs are estimated to 
amount to $889,000 and total water pollution control costs are estimated 
at $1,775,000 for a grand total of $2,664,000 versus the company estimate 
of $2,260,000.

6. VC-27

Comment: The view that large, integrated petrochemical and chemical
companies would supposedly have access to sufficient capital to 
invest in control devices is inappropriate without consideration 
of other company projects competing for capital.

Response: Consideration of the capital demands for competing
products has been recognized. The background document states:
" ... firms that own the various ethylene dichloride plants are 
generally large, integrated petrochemical and chemical companies that 
would supposedly have access to sufficient capital to invest in the 
additional control equipment. Whether a firm would actually choose 
to invest those funds in control devices, however, cannot be 
predicted with any degree of certainty particularly for those firms 
that are experiencing post-control decreases in profitability compared 
to the pre-control case." (Page 7-27) The intent of this statement 
was to point out that even though firms would probably have access 
to sufficient capital to invest in control devices they still might 
not choose to do so for profitability reasons.
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11. VC-29

Cc'-rant: The estimate of capital requirements- far ^ carts»=
atsc'otion system in the model suspension process- pglyvinyi drForide 
p’anr is understated.

Resocnse: The polyvinyl chloride model pFatecariKuradas^ptia* casts
were cased on data obtained from four fnQniiinfcim- three
polyvinyl chloride companies and one EP& um tractors TfHBiTnstsETsfc 
costs, when scaled to the model |iT mi eiTi—rrfi-- fTiTiiti \ i iwj il Fi imi 
SI4C.000 to 5545,000. The $333,000 fxgurek tte-aaeraseea^thes*. four 
estimates. As this example .illustrates* tfi* EHimodef EEEwtr amtrttE 
costs were based on data from diverse SQt8cass_ Tfie^do-nefcneeessatlfF 
reflect the situation at any particular paJyrfMgg chJaririfcgiaafc* wtaare* 
the costs may be higher or lower for- agarii—i-niwiHL

12. VC-29

Comment: The capital and operating
stated by a factor of two for pofyvm*f 
of two to three for ethylene dicMarfrir-

Response: The costs for incineratf
ethylene dichloride-vinyl chloride prfantx: 
data. Six information sources were enpli 
EPA contractor. The installed cost P 
resulted from a least-squares analysis.a& 
sources and is intended to represcste 
tiat some facilities would experience 
higher costs.

ce

13. VC-29

Comment: The allowance for admnistEatxnn^<
development, and interest casts, is 
the return on investment at a give* pfa

Response: Estimated costs for tfigefeaswre He it incite after-
consultation with a committee cowpaTe*(^fndiatry*i:etueMB»tatimas 
EPA sees no valid basis for alternatfay apa£ tftg-figures ttt: - 
were used.
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discharges and reactor opening is .31 and for water stripping is .80. 
Evacuation of compressors, double mechanical seals or pumps, and leak 
detection are included in the cost-effectiveness ratios for fugitive 
emissions.

15. VC-29

Comment: On Table 7-40, Tenneco/'Fleminqton, Tenneso/Pasadena, and
Union Carbide plants were omitted.

Response: The comment is correct.

16. VC-29

Comment: On Table 7-15, the total annualized cost should be 5773,000
instead of $793,000.

Response: The correct number is $793,000. However, the figure of
$407,000 shown on Table 7-15 should be $427,000.

17. VC-32

Comment: The number of plant shutdowns has not been accurately
estimated.

Response: The number of plant shutdowns was inaccurately estimated,
in that three out of four plants EPA forecasted would close have 
since told EPA they will not close. The fourth plant no longer produces 
polyvinyl chloride. Plant closures attributable to other regulations, 
if any, are not considered since they are not believed to be a direct 
consequence of the proposed EPA regulation. It would appear that the 
immediate cause of the closing of the Uniroyal plant is the OSHA regula­
tion, although anticipation of the EPA regulation may have influenced 
the decision.

18. VC-32

Comment: The economic analysis is simplistic.

Response: The major .thrust of the economic analysis is to 
determine the impact upon industry growth, prices, and plant 
closures. It is believed that these issues are treated in a 
full and complete manner.

19. VC-34

Comment: EPA cost estimates are low.
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Examples are: (1) rubber-lined carbon-steel slurry tanks to replace
stainless-steel vessels, (?) reactor opening control does not include 
tanks, pumps, and distribution lines for water purge or headers for 
relief valve vents, and (3) no scope description for improved stripping.

Response: The process scope for estimating investment costs is as
fol1ows:

1. Slurry Blend Tanks

As is stated on page 7-14 of the Standard Support and Environmental 
Impact Statement, the existing slurry blend tanks in the model plant • 
are insufficient to withstand the pressure associated with venting to 
an incinerator. Therefore, they would probably need to be replaced.

The costs in the document were based on the following assumptions:

Each blend tank had a capacity of 24,000 gallons (3,342 ft3).
Two tanks were installed in each reactor line.
The cost of removing an existing tank was offset by its 

salvage value.
The tank diameter equalled the height (16.2 feet).
The tank design pressure rating was 50 PSI gauge.
Tanks were fabricated of a carbon steel, lined with 1/4 inch 

rubber.
Costs were obtained from Guthrie's "Process Plant Estimating 

Evaluation and Control," 1974 edition, p. 151.

2. Reactor Opening Controls

As tables 7-8 and 7-9 indicate, costs for reactor purge 
water systems have been developed for controlling the relief valve 
discharge and reactor opening emission points. Each of these 
systems includes a storage tank for the purge water, a header system 
and pumps to deliver the water to the reactors.

The capital costs were obtained from two sources, both of which 
were polyvinyl chloride plants using these systems at the time. The 
costs - $102,000 and $310,000 were averaged to obtain the $206,000 
figure for the model suspension plant. The dispersion plant cost 
($78,000) was calculated by scaling from the suspension plant reactor 
capacity (90,000 gallons) to the dispersion plant capacity (18,000 
gallons), using a 0.6 factor.

Although the costs of a header system for relief valve vents was 
not included under reactor opening controls, it was accounted for under 
fugitive controls (see tables 7-11 through 7-14). The cost of this
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I tern

I. Operating Laoor

II. Utilities:

1. Electric Power
2. Fuel (Natural Oas)
3. Process Water
4. Cooling Water
5. Steam

III. Operating Materials

1. Sodium hydroxide
2. Nitrogen

t 7a 1 

$6/man-nr

$0.03 kilowatt-or 
$2.00/mi 11 ion BTU 
SO.25/thousand gallons 
SO.10/thousand gallons 
S3.00/thousand oounds

SO.35/oound
$0.21/hundred cubic feet

Maintenance

1. Incineration 5% of Installed Cost/Year
2. Improved Stripping 15% of Installed1 Cost/Year
3. Carbon Adsorption 3% of Installed Cost/Year
4. Water Stripping 5% of Installed Cost/Year
5. Automatic Short-Stopping 5% of Installed Cost/Year
6. Automatic Short-Stopping 10% of Installed1 Cost/Year
7. Reactor Purge Water System 64 of Installed Cost/Year

24. VC-40

Comment: The economic impact of the regulation has been underestimated.

Response: A detailed company-by-company study was beyond the scope of
the analysis. EPA believes that the estimation of economic impact is 
satisfactory.

25. VC-47

Comment: The projected capital cost of meeting all the emission 
standards is $198 million. Of this total, $183 million falls on polyvinyl 
chloride plants and .$15 million falls on ethylene dichloride-vinyl 
chloride plants. The annualized costs (including operating and maintenance! 
are expected to be about $70 million, of which $58 million would be 
borne initially by polyvinyl chloride plants and $12 million by ethylene 
dichloride-vinyl chloride plants. In addition, the fugitive emission 
standards would involve another $37 million of capital costs and S25 
million annualized costs.

Response: The statement is incorrect. The cost of fugitive emission
controls is included in the capital cost estimate of S138 million and 
the annualized cost estimate of $70 million.
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23. VC-34, VC-47

Torrent: The projected costs of the standards do not incorporate
any estimates of the costs associated with the research and development 
of control technology, lost production from down-time during control 
equipment installation, and losses from startup. It seems that EPA should 
have incorporated some estimates of these costs if the full impacts 
of the standard are to be identified and analyzed.

Response: The comment is correct in that research and development of
control technology would add some additional costs to meeting the 
standard. These costs would vary considerable from plant to plant 
and are difficult to estimate. Losses from down-time during control 
equipment installation and from startup would not appear to add 
significantly to costs because polyvinyl chloride production is a 
batch process and it is not unusual for ethylene dichloride and vinyl 
chloride plants to be shut down for maintenance.

29. VC-34

Comment: The economic analysis fails to consider duplicate control
systems needed to operate at 100 percent service factor.

Response: Costs for duplicate control equipment were not included
since the control systems were designed to operate continuously with 
only routine maintenance. It was assumed that the maintenance would 
be performed during normal plant maintenance shut-downs.

30. Proceedings from the Public Hearing, Presentation by 
Barry Castleman, p. 9.

Comment: Some polyvinyl chloride substitutes must be available
for those uses listed by EPA as having no substitutes.

Response: EPA attempted to list those materials that the industry
believes to be acceptable substitutes for polyvinyl chloride resins.
It is agreed that some substitutes would probably exist for all 
polyvinyl chloride uses, but the question of acceptability in 
individual applications would have to be evaluated closely.

31. Proceedings from the Public Hearing Presentation by 
Barry Castleman, p. 9.

Comment: The cost-of vinyl chloride emissions in terms of worker
health and conmunity health and safety impacts has not been 
evaluated.

Response: It was beyond the scope of the analysis to attempt
to quantify in economic terms the cost of vinyl chloride emissions 
to the general public.
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required for stripping disDersion -esins. Moreover, recioe water 
and steam stripping water do not discnance to a sewer, but rather 
are emitted to the atmosphere in the drying CDeration. "herefore, 
there is no increased waste water from iroroved dispersion resin 
stripping.

"For improved stripping of both suspension and dispersion 
resins, the quantity of steam sparged into the slurry which would 
result in increased water consumption is less than the 3,000-4,000 kg 
of steam per 10,000 kg of product stated on page 6-5. We conclude 
there will be no increased water consumption due to improved 
stripping, and ho adverse environmental impact.

"The quantity of increased water consumption, as shown in 
Table 6-13, for water stripping is also questionable. The basis 
for such number is not given. It is technically possible to strip 
vinyl from these waste water sources by recycling such waste water 
sources to slurry stripping systems. By doing so, the amount of 
additional steam required is negligible.

"Increased water consumption data given for carbon adsorption 
is also questionable. First, this Table assumes carbon technology 
will be utilized across-the-board for the industry. Many producers 
certainly do not intend to use carbon adsorption. Additionally, 
even if carbon adsorption is used, regeneration with hot nitrogen 
is technically possible as noted on page 4-61. Obviously, if hot 
nitrogen is used, there would be no increased water consumption.

"Considering all other factors as noted above, it is questionable 
whether there would be any increased water consumption as a 
result of compliance with the proposed standard. Thus, it seems that 
EPA should make a more realistic analysis of the situation than 
it presently has done. Additionally, the percentage increase of 
water consumption as noted is meaningless in itself, particularly 
when based on the average of the range of numbers as shown in 
Footnote 1 of Table 6-13. The average of this range is extremely 
misleading and unrepresentative of industry operations for certain 
type of plants. When considering the range of base water consumption, 
the percentage increase is less than significant."

Response: Since there is no regulatory limit on the amount of 
water a plant can consume, EPA calculated the water consumption 
impact assuming that the control systems using water would be 
used and that there would be no recycling. It is gratifying to 
EPA to know that recycling will be used and that the water consumption 
impact will be negligible.
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-esponse: Since there is no reqtiiremetrt. ta. reasfc the stea*^ if
as assumed that no recycling is involved- EPft-ts pissedttr^. 

at least the comDany represented by thecomygrttator-recycles. the 
;team.

5. VC-23, VC-35

Comment: EPA should require recycling erf sFurige fi m paljgeingfc.
chloride plants if possible* The anr~eagissona^frrMg'Sludge- 
disposal sites have been subjected to preLraeii^y iinestig^if 
by EPA. Vinyl chloride levels at. TfflsdffFEEweeerasbTgiFae T.2- ppep 
and in a residential area near- rm^ TanridrhP mi >.«■»*. (i.4. npr.
This exposure, because it is uwtfmirwT", actugljp eageadc thafer 
permitted in the workplace (I ppw* 
week).

Response: The data referred tn
by Battelle for EPA which is entftEed;'**• I 
of Vinyl Chloride Emissions fnarl 
Handling and Land Disposal,r and fs 
results obtained were relatively hfgir b*fc-tfcn 
that they are instantaneous wwcot—TB»rrgt^py,rnjui-^wtPd- 
by the commentator was measured aeljr . —
stream during the discharge of fluTd sludge fe=--
next highest measured value fw TiantfrTT TFee-
study referred to was a prel tannery 
Solid Waste Management Programs fs pi 
detailed follow-up study to 
At the conclusion of that study 
regulation is needed, and if g*-„ 
required.

There are two sources of 
cannot be marketed because ft do® net i 
and (2) sludge removed from umtrfTuqejaifcpTacBdr-nrpnielT fir 
separate out additional waters The vfrgf iJriaride i^sh^gegf^prfTiariTy 
due to the vinyl chloride contained-farpnljhrinyf ch.TorTtJgrthaerc(i£fected 
in the centrifuge. Improved stxfppingrequireAiby tfieWantedwyTT 
reduce the vinyl chloride content:of tfie asijnrB^rl ebdaerde. resinr*-and 
thus also the sludge.

On a trip to a polyvinyT chTorideplartv tfie plant persaraeVstated 
that much of the "off-spec’*' resin is snld» tetyuledby=~ttlending it in 
with other batches. The plant had just recertiybegw ttralsa recycle 
the polyvinyl chloride sludge frtar the setttimf.ponde. Another company 
has recycled sludge when the market daeiufc for-polyvrhyf chloride has 
been high.
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8. VC-46

Comment: Pages 5-33 t^rc^gh 6-33 of toe SSEIS, .;ol . I comoare the
concentrations of hydrogen chloride in the vicinity of plants incinerating 
vinyl chloride with standards for hydrogen chloride in other countries.
It is stated that EPA coes not have a standard for exposure to hydrogen 
chloride and thereby lacks a yardstick for comparative measurement.
Without further expansion, reference to ambient standards allowed in 
other countries should be omitted and justification should be presented 
for including a discussion over the ambient standards of 5 ppm which 
have already been established.

Response: In presenting information on environmental impacts,
EPA believes that it is meaningless to report a long list of 
numbers without relating them to something. It would be helpful 
to compare them to an EPA standard. If one does not exist, it 
seems reasonable to compare them to standards established in other 
countries. These standards are based on health effects data. The 
5 ppm standard referred to is for occupational exposure. All 
of the other standards discussed are below 5 ppm.

9. VC-46

Comment: Page 50 of the SSEIS, Vol. I discusses the caustic which would
be required to neutralize the HC1 collected in scrubbers. The fate and 
cost for disposal of the large amount of brine which would be released 
after neutralizing the HC1 should be discussed.

Response: Neutralization of the HC1 would result in sodium chloride
being released into wastewaters. Since EPA has not deemed it 
necessary to require control of dissolved solids, there would be 
no additional cost associated with disposal of the sodium chloride.
As discussed in the SSEIS, Vol. I, the amount of HC1 that would have to 
be neutralized would be considerably reduced by reclaiming the HC1. HC1 
is a raw material used at ethylene dichloride-vinyl chloride plants.

10. VC-46

Comment: On page 6-59 of the SSEIS, Vol. I reference is made that
plants could possibly reduce energy impact'because they are typically 
located in large petrochemical complexes. The rationale for this 
statement should be clearly stated. Proximity to large petrochemical 
complexes will afford availability, but will not reduce the energy 
required.

Response: Incineration of hydrocarbons produces heat. The
heat can be used in other Drocesses in the plant. This provides 
an energy savings because otherwise the heat would have to be 
generated.
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2.9 Process and Control Technology (Chaster 3 and 4 of 
Volume I of the Standard Support and Envl rpnmental Impact 
Statement).

1. VC-26

Comment: Furnace tubes, in the vinyl chloride conversion from
ethylene dichloride, are not packed with charcoal or pumice as 
reported in the SSEIS, but are empty.

Response: EPA’s statement was based on a draft document which is
reference 6 in chapter 3. EPA now concurs.

2. VC-22

Comment: Vinyl chloride is a liquid below 7°F. It could not
"float" on a pond of water as written on page 4-52 of the 
SSEIS.

Response: EPA concurs. The point was that the residual vinyl
chloride monomer will be evaporated from the ponds, not staying 
in the water.

3. VC-22

Comment: Not all pressure rises can be detected by instrumentation
in time to avert over-pressure conditions as stated on page 4-30 
of the SSEIS.

Response: Change to "In most cases, potential problems can be
quickly detected by instrumenting each reactor with temperature or 
pressure alarms to alert the operator to uoset conditions."

4. VC-22

Comment: Gas holders cannot practically hold the vinyl chloride
contained in an entire reactor batch if the reactor is large.
(See p. 4-30 of SSEIS).

Responses It is technically feasible to construct a gas holder 
to hold the contents of the entire batch of a large reactor. At 
least one new plant is set up to discharge one reactor batch to 
another reactor and thus the second reactor is a "gas holder."

5. VC-22

Comment: The calculation on o. 4-22 of the SSEIS, Vol. I is in
error in using tapped bulk density of oolyvinyl chloride instead 
of true density (87 Ibs/cu ft).

Response: EPA concurs with the correction. The true density
was not available to EPA at the time of the calculation.
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VC-29

C:~"-er*: The saturation Doint for vinyl chloride monomer in
water is 1100 Dpm at standard conditions, thus it is impossible to have
concentrations of 2000 ppm as reported on page 3-15.

Response: The 2000 ppm figure was given to EPA by the B. F. Goodrich
Chemical Company in a visit to their Henry, Illinois, plant on 
April 8, 1975. The estimate was based on their own tests of 
inprocess waste water from the plant. EPA feels that the condition 
is possible under non-equilibrium conditions with impure water streams.

12. VC-29

Comment: The origin of the data in Tables 3.6-3.9 is not
reported, nor is the specific process for Table 3.7 identified.

Response: Tables 3.6 through 3.9 were developed from data submitted
by vinyl chloride monomer and polyvinyl chloride producers in 
response to a May 31, 1974, section 114 request by Mr. Don Goodwin. 
Table 3.7 deals with both dispersion and latex resins.

13. VC-29

Comment: In bulk plants, the popo reactor may be cleaned after each
batch and must be opened to transfer the product. This is clearer than 
the statement given in section 3.2.2.3 of the SSEIS, Vol. I. New 
data is available on emissions from bulk plants to update Table 3.8 of 
the document.

Response: EPA agrees with the first comment. While emission
factors have changed in bulk plants, EPA does not plan to update 
Table 3.8. The factors in that table are based on data supplied 
to EPA in May 1974, the base date for the uncontrolled plant.

14. VC-29

Comment: The estimates in Table 3-9 for solution resins are 
incorrect since reactor opening loss and dryer loss are both 
non-existent.

Response: On June 26, 1974, the sole manufacturer of this
type of product reported a dryer loss. The company also reported 
a precipitation tank loss equivalent to the reactor opening loss.
The category in Table 3-9, "reactor opening loss" should be 
considered "precipitation tank loss."

15. VC-29

Comment: According to Chapter 4, caroon adsorption is not
applicable to streams with low vinyl chloride monomer concentration, 
nigh in water and particulate and composed mainly of air. Untested
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19. VC-29

Comment: The discussion of' polyvinyl c.nloride inprocess waste
water should note that the suspension resin process is involved.
All data given is based on the suspension process.

Response: EPA concurs.

20. VC-17

Comment: The preamble and the document suggest that bulk
process reactors be purged with nitrogen gas and vacuum. The 
writer suggests that steam has been shown to be effective in 
some cases.

Response: EPA concurs.

21. VC-21

Comment: EPA does not define dispersin, latex, and emulsion
resins well. Clarity is needed in the process description. The 
following is offered: "The dispersion polymerization is discussed
as though these are basically emulsion type polymerizations.
Although the emulsion process is used, or can be used, to produce some 
dispersion resins it is not the principle method used. The comments 
describing the equipment are in error. The process is similar to 
the suspension process only in that monomer, water and catalyst 
are used in the polymerization. The difference is not that more 
soap is added to the slurry to stabilize the monomer droplets and 
form agglomerates. Suspension resin (p. 3-11) uses vinyl chloride 
monomer, water, catalyst and suspending agents, not soap. Dispersion 
resins use a dispersing technique which does not relate to suspending 
techniques as the article implies. If the emulsion process is used, 
it uses an emulsifying technique which again is quite different.

The particle size of the suspension resin after polymerizing 
and after drying is essentially identical. The particle size of 
the dispersion or emulsion resin after polymerizing is sub-microscopic. 
The spray dryer used to dry dispersion resins produces a particle 
size depends on the type of spray dryer and operating parameters.

Latex resins are not produced by the dispersion process; they 
are produced by the emulsion process, quite different, technically.
More soap may be used by not during the polymerization. In some 
instances soap may not be added after polymerization which results 
in an unstable condition and leads to difficulty in stripping."

Response: EPA agrees that perhaps more clarity is needed in
defining the various resins in the process description. The Agency 
points out, however, that these distinctions do not affect the 
proposed standard.
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2.10 Cofiments on Qua!titative Risk Assessment for Community 
Exposure to Vinyl Chloride

1. VC-22, VC-27, VC-29, VC-32, VC-34

Coirment: The risk assessment should have been based on the log-
probit model, rather than the linear no-threshold model.

Response: A number of arguments were made by industry in support
of this comment; they are discussed in turn.

First, it was argued that the risk assessment document was biased 
in favor of the linear model. It was the intention of the authors that 
the two extrapolation methods should have equal status; any impression 
to the contrary was inadvertant. Both methods are supported in the 
scientific literature, and both are equally lacking in empirical 
confirmation. It is true that the log-probit model results were 
shown as a range determined from a sensitivity analysis of the 
linear model results. This was done because it is computationally 
much more difficult to get a single number for the log-probit model, 
and the value of the number for the decision maker did not appear 
commensurate with the amount of work required to get it. Because 
the log-probit curve is non-linear and falls off very rapidly with 
dose, the results will be determined by the groups with the highest 
exposure and it is not valid mathematically to apply it to average 
data for large groups (as several industry comments have done). It 
would be necessary to perform a separate calculation for each 
community, direction, and distance category (over 2,500 combinations, 
and even this might not be sufficiently fine-grained. The only payoff 
of this massive amount of work would be to know just where in the 
range of, for example, 0.1 to 1 cases/year the log-probit results 
falls. Knowing this would not greatly help the Administrator in 
making a responsible decision.

Second, it was argued that the log-probit model better fitted 
the actual animal data and should therefore be the basis for 
extrapolation. While it is true that the deviations of the log- 
probit model from the actual data were somewhat smaller than for 
the linear model, the differences are not large enough to have any 
statistical significance. And even if they were statistically significant, 
that would not necessarily be a controlling consideration. The choice 
of a preferred extrapolation method should depend on one's view of 
the mechanisms of carcinogenesis and on the degree of conservatism 
one feels is appropriate. Neither of these is greatly effected 
by small differences in the fit of the two curves at high doses. And 
even if it is believed that variations in susceptibility are the main 
factor affecting dose-response, no information is available on 
the tails of the distribution.
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at the time. The best available estimates of vinyl chloride emissions 
were also used. Diffusion modeling is a generally accepted tecnnique 
in the air pollution field. The fact that two independent arouDS 
produced very similar results added to confidence in the diffusion 
modeling (although both are based on the same estimates of total 
emissions).

The risk assessment made clear that the situation with uncontrolled 
plants was being evaluated. The EPA monitoring in question occurred 
after the OSHA standard had been promulgated, so that the plants may 
have been operating more carefully to limit workers' exposures. It also 
occurred during an economic recession, during which production rates 
may have been less than full capacity. It seems doubtful, however, that 
these factors can account for a difference as large was was observed.
In any future revision of the risk assessment, the monitoring data 
will be taken into account. It is possible that if this were done, 
the risks would be approximately one-tenth of the current estimates.

It should be noted that the risk assessment is not required by 
the Act and that the standard is not derived from it in any direct 
sense. It forms part of the background information available to the 
Administrator in deciding on the seriousness of the problem of vinyl 
chloride emissions.

2. VC-22, VC-23a, VC-29, VC-34

Comment: What importance should be attached to the negative finding
in the risk assessment document of liver angiosarcoma cases clustered 
around VC and PVC plants?

Response: The risk assessment document described a survey of liver
angiosarcoma cases in which evidence of higher than average clustering 
of cases among people living near VC and PVC plants was sought but 
not found. The document concluded that, for several reasons, the 
survey was not sensitive enough to detect such clustering even if it 
did occur, unless the actual rate of vinyl chloride induced angiosarcoma 
is many times greater than the maximum rate predicted by the model.

Industry comments generally interpreted the survey as evidence 
that cancer is not caused by comnunity exposure to vinyl chloride, and 
a conuient from an environmental group pointed out ractors not considered 
in the document which would make the survey even less sensitive than 
stated.

One industry comment alleged, but could not support this definite 
information, that the ambient concentration at some Diants could have 
been more in past years than in 1974. Another industry stated that 
at one plant emissions did not change appreciably from the early 
1950's to 1974, and consequently estimated that the risk to that 
community has not increased in this period.
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and higher than the two larger studies that were rejected. These 
rates are consistent with the hyoothesis that the larger copulations 
rad a heterogeneous mixture of jobs with a range of exposures. 
Unfortunately we had to go to a tnird study in order to estimate 
the concentration of VC to which this occupational group was esposed.

Therefore, the selection of studies was necessary in order to 
arrive at an incidence rate which was valid for a oopulation exposed 
to a known VC concentration.

6. VC-23a, pp. 9-10 of EDF testimony

Comnent: The risk assessment may understate the risk because it
does not reflect the effects of pre-natal and childhood exposure, 
possible synergistic effects, or the effects of adult exposure 
for entire lifetimes.

Response: Ideally, animal studies for environmental carcinogens
should involve exposure from conception to death. Unfortunately, 
the animal data on vinyl chloride were desiqned to simulate 
occupational rather than environmental exposure. For the risk 
assessment, it was necessary to do what was possible with the 
available data.

There is no data that would make possible an estimate of 
different susceptibility of fetuses or young children to the 
carcinogenic activity of vinyl chloride, or of possible synergistic 
(or antogonistic) effects of other environmental agents. Hence, 
such factors were not included in the calculations; the comment is 
correct that this is an additional source of uncertainty in the 
estimates. It is not possible to be sure that they would lead to 
higher estimates of effects.

The problem of limited adult exposure duration, one year for 
rats, up to 30 years or so for humans, was handled in a conservative 
way in the risk assessment. It was assumed that each period of 
exposure would have the same probability of causing cancer after 
correcting for species lifetime effects as that observed in the 
animal experiments, where young rats were exposed for about half 
their lifetime. This leads to an overstatement of the actual risk 
because of the long latency period, since pre-cancerous changes 
occurrinq late in life are less likely to cause clinical disease 
before death intervenes from other causes.
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2. VC-18, VC-29, VC-30

Comment: Under the provisions of section 112 of the Clean Air Act,
ERA -ay grant a waiver of compliance with a standard for a period 
not exceeding two years from the effective date of the standard. 
Plant owners and operators will need to take advantage of this 
provision.

Response: No response necessary.

3. VC-13, VC-25

Comment: The definition of "in vinyl chloride service” in §61.61(1)
of the proposed standard should be revised in the following three 
ways.

(1) Add the qualification that the equipment must be operating 
under pressure. A piece of equipment that is not operating above 
atmospheric pressure cannot emit vinyl chloride to the atmosphere.

(2) The words contain vinyl chloride should be changed to 
contacts vinyl chloride, ffs an example an agitator does not contain 
material, but contacts the material being agitated.

(3) The qualification should be added that the principle phase 
of the contents of the equipment contains 10 percent vinyl chloride.

'The basis for this suggestion is to aleviate problems with vessels 
that contain stripped-to-specification slurries (the principle phase) 
but whose vapor space at the low pressure still might contain 
10 percent by volume of vinyl chloride.

Response: The definition of "in vinyl chloride service" has been
revised to incorporate the second suggestion, but not the first 
or third. EPA intends to cover the situation described in the 
third suggestion. The benefit of adding the first suggestion is 
not apparent.

4. VC-28

Comment: Clarification on the following two questions is requested:

(a) Once the residual vinyl chloride levels of 400 ppm for 
suspension resins and 2000 ppm for dispersion resins are met, 
may fugitive emission sources from equipment downstream from the 
reactor (reactor/stripper), exceed 10 ppm?

Response: If the 400 ppm and 2000 ppm limits have been met in the
stripper, the fugitive emission limits do not apply to equipment 
downstream of the stripper.

2-113

SPl-02107



Response: Drafts of the environmental imoact statement were
available to interested parties as early as ‘larch 1975. The 
information in these drafts was the tasis of the proposed 
standard.

7. VC-46

Comment: Reference is made to one company in Chapter 2. Naming
one plant out of several is inappropriate. The term "Vulcan 
Materials" should be substituted by an appropriate synonym so as 
to read "with the exception of one plant."

Response: The suggestion is probably appropriate. However,the
document is not being rewritten, so this change will not be made.

8. VC-46

Comment: It should be stated that the total emissions from the
vinyl chloride plant is one-third of the emission from the polyvinyl 
chloride fabricating plants.

Response: Table 2-1 on page 2-28 of the Standard Support Document lists
the 1974 vinyl chloride emissions from ethylene dichloride-vinyl chloride 
plants as being 11 million kg per year and from polyvinyl chloride 
fabricating plants as being 600,000 kg per year.

9. VC-46

Comment: In Chapter 2, it is stated that "all vinyl chloride emissions
from the fabricating plants are due to residual vinyl chloride in the 
raw materials coming from polyvinyl chloride plants." This statement is 
incorrect. Emissions in fabricating plants result from the vinyl 
chloride contained in the raw polyvinyl chloride used in the fabri­
cation.

Response: The difference between the two statements is unclear.

10. VC-45

Comment: The data from the ambient sampling program around Shell's
ethylene dichloride-vinyl chloride plant is not included under the 
data for Region VI on page 27 of the STAR document.

Response: This data is on page 30.
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Response: The specifics for the ct*^li»KecschedBEes-are: f*
::6!.10 and 61.11 of the general provi spots'-

14. VC-18, VC-24, VC-33, VC-3*

The standard should provide for vanamKforin&eqaBk 
ocerations that produce small enrissfaosc* A»ea^e.vw(d; 
be the requirement to strip vinyl dsIogidB^friMLiMteeidgtcte 
has been used to purge vinyl chloride fine a Ttniinji i|deie 
before opening it up.

The standard should prowls fhe 
start-up, shut-down, and malfonctfi. 
ir its economic impact statement. tbt 
incurred during a malfunction eftftertie 
or to install back-up control equi

EPA should at least provide ftr 
shutdown. If a breakdown occurs f» ttat 
equipment, there are on-goin§ 
be brought to completion prior*ta 
venting in excess of 10 pp» untif- 
accomplished or the malfunctiae fortteci

One option would be to hae 
a maximum emission limit of OJlt 
during noncompliance. This optic 
repair, maintain, and modify 
malfunctioned or required 
terminating production or 
In our plants (VC-18) this wosJC 
annual emissions of about l(t 
plant and about 20 percent at the; 
chloride plant.

Response: (1) Variances*

There are no provisions at the mw-wit. fefiiw f5» variances 
for standards promulgated under sectiaaKHTorilZ The water 
used to purge vinyl chloride froarestaaqensptam.would have 
to be treated only if it contains — f ttiiip TTTpgr vinyl chloride. 
If it does need to be treatedr it weeldfenmfcTupiw to be practical 
to install a larger water stripper for-tfinscpajnse. Storing the 
water in that vessel or some atherholdw? tanir until ft could 
be treated seems to be a more plausHjIfcsaTafrian.
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"A recent complaint received was about a polyvinyl chloride 
fabricating plant indicating that accidental intermittent release 
of polyvinyl chlor’de particulate emissions, because of process 
malfunction, were impacting tne surrounding ambient air to which 
the public has access. Serious concern therefore is expressed for 
the respiration or inhalation of the polyvinyl chloride particulate 
and any carcinogenic health effects that may result from residual 
vinyl chloride in the particulates, especially where such emissions 
are common occurrences and complacency is found in efforts to 
correct such accidental emissions.

"Clarification of carcinogenic health effects of polyvinyl 
chloride particulate, with appropriate regulation, is recommended 
as soon as health effects data from NIOSH are evaluated."

Response: In the preamble to the proposed standard, EPA stated
that additional information may indicate a need to regulate 
polyvinyl chloride particulate. The information submitted by the 
commentator is appreciated.

17. VC-32

Comment: The preamble to the proposed standard states
(40 FR 59543) that studies show that polyvinyl chloride 
particulate "may possibly" cause pneumoconiosis. Stiles and 
Wilson [Ann. Occup. Hyq. 16: 241 (1973] clearly demonstrated 
no such effect from polyvinyl chloride dust.

Response: The studies EPA referred to include:

1. B. B. Szende, et. al. ; "Pneumoconiosis Caused by the 
Inhalation of Polyvinyl Chloride Dust," Med. Lavoro,
Vol. 61, no. 8-9, 1970, p. 433.

2. Yu. J. Verthin and Yu. R. Mamontov, "On the State of 
the Bronchopulmonary System in Workers Engaged in the 
Manufacture of Articles Made of Polyvinyl Chloride,"
Gigiyena Tudor) Vol. 14, No. 10, 1970, pp. 29-32.

EPA will await additional studies being conducted by 
NIOSH to determine the need to regulate polyvinyl chloride 
particulate.

18. VC-32

Comment: It is not clear from the discussion in section 4.9
of the SSEIS, Vol. I which decision was reached on reactor opening 
emissions since no statement is made as to the final conclusion, but 
from section 4.12.5 and Table 7.8 it is assumed that the gasholder was
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infiltration or restraint of surface flow of the water bearing 
vinyl chloride might prevent escape of the chemical as a result 
of such factors as pressure condition, aquifer texture, and 
sorption properties with respect to sediments, carbon, etc.

Although removal is estimated to be essentially complete, 
monitoring in specific situations is needed to verify this 
conclusion.

Response: As stated by the commentator, there are multiple
factors which influence the rate at which vinyl chloride is 
transferred out of water into the air. These factors should 
be taken into account when designing the water stripper used 
to meet EPA's standard. EPA has conducted studies on the 
behavior of vinyl chloride in water. A report on this 
study entitled Dynamic Behavior of Vinyl Chloride in 
Aquatic Systems has been prepared (January 1976) and is 
available from the Environmental Research Laboratory, Office 
of Research and Development, EPA, Athens, Georgia, 30601. The 
conclusions of ths study are discussed on page 6-45 of the 
SSEIS, Vol. I.
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