DRAFT
DO NOT QUOTE OR CiT:

CHAPTER 1 - ENVIRONMENTAL PROTECTION AGENCY s 1976

Title 40 - Protection of Environment

SUBCHAPTER C - AIR PROSRAMS
PART 61 - NATIONAL EMISSION STANDARDS FOR
HAZARDOUS AIR POLLUTANTS
STANDARD FOR VINYL CHLORIDE
On December 24, 1975, under section 112 of the Clean Air

Act, as amended (42 U.S.C. 1857), the Environmental Protection Agency
(EPA) added vinyl chloride to the list of hazardous air pollutants
(40 FR 59477) and proposed a national emission standard for it
(40 FR 59532). The standard covers plants which manufacture ethylene

dichloride, vinyl chloride, and/or polyvinyl chioride.

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 dichioride-vinyl
chloride and polyvinyl chloride plants 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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Interested parties pairticipated in the rulemaking by sending.
comments to EPA. The comments have been carefully considered, and
where determined by the Administrator to be appropriate, changes

have been made to the regulation as promulgated.

Summary of the Standard

In ethylene dich]bride-viny] chloride plants, the standard
limits vinyl chloride emissions from the ethylene dichloride and
vinyl chloride formation and purification processes to 10 ppm.

For the oxychlorination process, vinyl chloride emissions are
limited to 0.2 g/kg of ethylene dichloride product.

In polyvinyl chloride plants, the standard limits vinyl chloride
emissions from equipment preceding and including the stripper in the
plant process fiow to 10 ppm. Emissions from equipment following
*he stripper are to be controlled by stripping dispersion resins to
2000 ppm and other resins to 400 ppm, or by using equivalent controls.
Vinyl chloride emissions from reactor opening are to be reduced to
£.02 g/kg polyvinyl chloride product.

In both ethylene dichloride-vinyl chloride and polyvinyl chloride
plants, relief valve discharges and manual venting of gases are
prohibited except under emergency conditions. Fugitive emissions

are required to be captured and controlled.

Health and Environmental Impacts

EPA prepared a document entitled the Quantitative Risk

Assessment for Community Exposure to Vinyl Chloride which estimates

the risk from vinyl chloride exposure to populations living in the
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vicinity of vinyl chloride-emitting plants before and after
implementation of controls to meet the standard. There are no dose-
response data for the concentrations of vinyl chloride found in the
ambient air. Therefore assessments of risk at ambient levels of
exposure were extrapolated from dose-response data from higher
levels of exposure using both a linear model and a loc-probit model.
Extrapolations made with each of these models entailed making
assumptions. Because different assumptions can be made in extrapo]aiing
to low doses, the health risks are reported in ranges.

It was estimated that 4.6 million people live within 5 miles
of ethylene dichloride-vinyl chloride and polyvinyl chloride plants
and that the average exposure around these plants before installation
of controls to meet the standard is 17 parts per billion. The
exposure levels for uncontrolled plants were calculated based on
1974 emission 1ev2ls. Using the linear dose-resvonse model, FPA
found that the rate of initiation of liver angiosarcoma among people
Tiving around uncontrolied plants is expected to range from less
than one to ten cases of liver angiosarcoma per year of exposure to
vinyl chloride. The log-probit model gave predictions that are
0.1 to 0.01 times this rate. This wide range is an indication of
the uncertainties in exrapolation to low doses. The cases initiated
by exposure this year will not be diagnosed until 1997 or 1995. Viny]
chloride is also expected to produce an equal number of primary cancers
at other sites, for a total of somewhere between less than one and
twenty cases of cancer per year of exposure among residents around
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plants. The number ot these vt‘fecré i« expected to be reduced
in proportion to the reducticn in the ambient annual averdge vinyl
chloride concentration, which is expecled to be 5 percent of the
uncontrolled levels after the standard is implemented.

Changes in the standard since proposal do not affect the Tevel
of control required. Thus, the environmental impact of the promulgated

standard is, with one exception, the same as that described in Chapter 6

of Volume I of the Standard Support and Environmental Impact Statement.
Based on data submitted by the Society of Plastics Industry, Inc. (éPI),
the impact on water consumption in the draft environmental impact
statement was overstated. In estimating the impact on water
consumption, FPA based its estimates on worst case conditions.
That is, EPA assumed that those control systems with the greatest
water usage would be employed and that there would be no recycling
of water. There is no regulation which would require water recycling.
Accordina to SPI, the control system utilizing the most water will
not be used generally by the industry and economics will cause plants
to recycle much of the water. Therefore, the impact of the standard
on water consumption will be negligible.

A summary of the environmental impact of the promulgated

standard is as follows: The primary environmental impacts of the
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standard arve bencficial and will consist of vinyl chloride emission
reductione of approximately 94 nercent at ethylene dichloride-vinyl
chloride plants and 95 percent at oolyvinyl chloride plants.
Percentaqe numbers for both source categories are based on an
estimated 90 percent veduction in fugitive emissions and 1974
emission levels.

The potential secondary environmental impacts of the standard
are either insignificant or will be minimized without additional
action, except for one adverse impact. Hydrogen chioride is
alreadv emitted bv process equioment at ethylene dichloride-viny]l
chloride plants and by other petrochemical plants in the complexes
where ethylene dichloride-vinyl chloride niants are typically located.
An incinerator used to attain the standard at an ethylene dichloride-
vinyl chloride plant could increase hydrogen chloride emissions by
several fold. Tvpically, however, due to the corrosion problems
which would otherwise occur both on plant prooerty and in the
community, plants use scrubbers to control already existing hydrogen
chloride emissions. Hvdrogen chloride emissions resulting from
control of vinyl chloride emissions are exnected to alsc be controlled
for the same reason. If even a moderately efficient scrubber
(92 percent control) were used to control the hvdrogen chloride
emissions resulting from incineraticon of vinyl chloride emissions,
the increase in hydrogen chloride emissions from a typical ethylene
dichloride-vinyl chloride plant due to the standard would be
reduced to 35 percent. However, EPA nlars to further svaluate the
need to control hydroaen chloride emicsions, since diffusion model

results indicate that under "worst-case" meteorological conditions, the
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hydrogen chlioride emissiciz frox the process equipment and the incinerator
combined would cause maxinum anbient concentrations of hydrogen chloride
in the vicinity of ethylene dichloride-vinyl chloride plants to be in

the same ranage of somewhat higher than existing foreign standards and

National Academy of Sciences (NAS) guidelines for public exposure.

Economic Impact
In accordance with Executive Order 11821 and OMB circular A-107,
EPA carefully evaluated the economic and inflationary impact of the
proposed standard and alternative control levels and certified this
in the preamble to the proposed standard. These impacts are discussed

in Chapter 7 of Volume I of the Standard Support and Environmental

Impact Statement. Comments on the proposed standard have resulted in

only one major change in the economic impact analysis. 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 has given notice that it no longer produces polyvinyl chloride and
the other three have indicated that they do not intend to close as a
result of the standard.

A summary of the economic impact of the promulgated standard is
as 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 1973 water effluent guideline limitations is $83 million
and the total annualized operation cost is $17 million. The costs
to the industry of meeting the OSHA standard cannot be quantified
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at this time, but they are expected to overlap to some degree with the

costs to meet EPA's fugitive emission requlations. The coote of meeting
the fugitive emission requiations are included in the total costn cited
above for meeting the promulqgated requlation.  Evoken odl Leparately,

the canital cost of meeting the fugitive emission requlations is $37
mi1lion and the annualized cost is $25 million.

The standard is not exnected to deter construction of new
ethylene dichloride-vinyl chloride plants or most types of new .
polyvinyl chioride plants. For one type of polyvinyl chloride
plant (dispersion process) that represents 13 percent of the jindustry
production, the standard would significantly deter the construction
of smaller plants.

[t is estimated that the price of polyviny) chloride recins
will rise bv apnroximately 7.3 percent in order to maintain
nrecontro)l nrofitability and also to recover the total annualized
control costs necessitated by the standard at ethylene dichloride-
vinyl chloride nlants and polyvinyl chloride plants. This increase
js estimated to translate into a maximum consumer nrice increase in
goods fabricated from polyvinyl chloride resins of approximately
3.5 nercent. PRecoverv of effluent annualized costs plus maintenance
of precontrol profitability is estimated to add approximately 2
nercent to nolyvinyl chloride resin prices and result in an additional

maximum consumer nrice increase of 1 percent.
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Pabbic a0 ina von

During the pubibyc comment perod, L0 conment lette -
on the proposed standard were received.  Therve were 24 from
industry: 3 from environmental qroups, 15 from federal, State, and
local agencies; and 8 from individual citizens. As required by
section 112(b)(1)(B) of the Act, a public hearing was held on
the proposed standard on February 3, 1976, in Vashington, D. C.
Presentations were made by the Environmental Defense Fund, the
Society of the Plastics Industry, Inc., Dow Chemical Company,
Diamond Shamrock Corporation, and Air Products and Chemicals, Inc.
Copies of the comnment letters received, the public hearing record,
and a summary of the comments with EPA's responses are available
for public inspection and copying at the EPA Public Information
Reference Unit, Room 2922 (EPA Library), 401 M Street, S. W.,
Washington, D. C. In addition, copies of the comment summary and
Agency responses may be obtained upon written request from the
Public Information Center (PM-215), Environmental Protection Agency,

401 M Street, S.W., Washington, D. C. 20460 (specify Standard Support

and Environmental Impact Statement, Emission Standard for Viny!l

Chloride, Volume II).

Significant Comments and Changes to the
Proposed Regulation

(1) Decision to List Vinyl Chloride as a Hazardous Air Pollutant.

Only three commenters (two companies and one Federal agency) arqued

that available data are not sufficient to justify regulating vinyl

chloride under section 112. The Act specifies that EPA could remove
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vinyl chloride from the list of hazardous air poliutants only if
information were presented to EPA that shows that it is clearly not
a hazardous air pollutant. The commenters did not provide conclusive
evidence that vinyl chioride does not cause or contribute to death
or serious illness.

Several other commenters agreed with EPA's decision to list
vinyl chloride as a hazardous air pollutant, but argued that EPA
had overstated the health problem, the emission levels, and the
projected ambient air concentrations around uncontrolled plants.
With regard to the alleged overstated health problem, the commenters
stated, for example, that the U. S. worker EPA discussed as having
been exposed to vinyl chloride levels lower than those usually
encountered in polyvinyl chloride production has been dropped frqm the

National Institute of Occupational Safety and Health's listing of

workers with angiosarcoma. EPA agrees that there are gquestions 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 of the

Scientific and Technical Assessment Report on Vinyl Chloride and

Polyvinyl Chloride (STAR) where the angiosarcoma cases are listed.

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.

With regard to the alleged overstated emission levels, the uncon-
trolled emission levels reported by EPA were baséd on 1974 data.
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\
This qualification was stated whercver emission data were presented. .

EPA recognizes that emissions have been reduced since that time, and
stated this in the preamble to the proposed standard. EPA decided not
to gather more recent data on emission levels, because these emission
levels are expected to change, and gathering the data would take consid-
erable time both on the part of EPA and on the part of industry. Since
the purpose of the standard is to minimize emissions, these more current
data would not affeét the standard itself. The 1974 emission levels
were also used in diffusion modeling to project maximum ambient air
concentrations around uncontroiled plants. These maximum air concen-
trations would probably be Tower if 1976 emission Tevels were used.

This would reduce the relative impact of the standard below that

described in the Standard Support and Environmental Impact Statement,

but should not affect the basis of the standard itself.

(2) Approach for Regulating Vinyl Chloride Under Section 112. Two

approaches other than using best available control technology were
suggested by the commenters for requlating vinyl chloride under section
112. The first was to ban polyvinyl chloride products for which
substitutes are currently available and to gradually phase out other
polyvinyl chloride products as substitutes are developed.

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
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substitutes which have not heen thoroughly studied; (3) there are a
number of employees, particularly in the fabrication industries, who
would become at Teast tempordarily 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 polyvinyl chioride uses. However, in general, these
substitutes do not have some of the more desirable characteristics
of polyvinyl chloride, such as nonflammability. If vinyl chloride
and polyvinyl chloride were banned, other substitutes with these more
desirable characteristics would Tikely be developed. EPA presently
has no direct control over which substitutes are developed or used.
There is a risk that these substitutes would also have adverse health
or environmental effects. Since control measures are available which
can reduce vinyl chloride emissions by 90 percent or more, it does not
seem prudent to reduce emissions by the remaining percentage and take
the risk of introducing new untested chemicals into the environment.

Angther approach suggested by the commenters was to base the
standard for each individual emission point on cost versus benefit.
Several of the fugitive emission sources were named specifically as
ones for which the costs of control were substantially higher
than the benefits. Although EPA did determine a cost-effectiveness
ratio for the controls required for a number of emission points, EPA
does not favor using cost-effectiveness ratio as the basis of the
standard. Section 111 of the Clean Air Act provides for the

9
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development of standards based on best control technology (considering
costs). In developing standards under section 111, standards are

not based on a fine balancing of costs versus benefits. Instead

a study is conducted to determine the affordability of the control
technology required to achieve a given emission level and to determine
the impact of a control level on the viability of the industry.
Section 112 does not even provide for consideration of costs, sc it
does not seem appropriate to consider costs to a greater extent

under section 112 than would be done under section 111. In develaping
standards under section 112 based on the best control technology,

EPA felt that it was necessary to place some type of limit on the
technology required. Otherwise, there are all types of theoretical
controls which Cou]d be required. One Tlimit placed on best control
technology was that the costs of the technology not be grossly
disproportionate to the amount of emission reduction achieved. In
comparison with other emission points, the costs of controlling the
fugitive emission sources mentioned by the commentators are relatively
small compared with the amount of emission reduction achieved.

(3) Selection of Source Categories. In the preamble to the

proposed standard EPA recognized that some small research and develop-
ment 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, and encouraged interested parties to submit
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such information during the comment period. Based on the information
ubmitted, EPA decided 1o exempt polyvinyl chloride reactors and
associated equipment from applicability of the standard if the
reactors are used in research and development and have a capacity

of no more than 0.19 m3 (50 gal). Reactors in this size range

can generally be found in a laboratory, whereas the larger reactors
are typically pilot scale facilities. Emissions from laboratory
scale equipment are Fe]ative]y small, and application of the controls
required by the standard would be expensive and impractical. EPA
also decided to require research and development facilities containing
reactors greater than (.19 m3 (50 gal) and no more than 4.07 m3

(1100 gal) in capacity to meet the 1N ppm limit for reactors, strippers,
monomer recovery systems, and mixing, weighing and holding containers.
EPA decided not to require these facilities to meet other parts of thé
standard because of the technical problems involved in doing so. For
example, the standard for reactor opening is based in part on reducing
the frequency of cpening the reactor. Research and development
reactors have to be opened after every batch for thorough cleaning.
Also, stripping technology is developed individually for each resin

in research and development equipment. Therefore, attainment of the
stripping limitations in the research and development equipment would
not always be possible. The 4.07 m3 (1100 gal) figure was selected

as an upper cut-off point because there are no commercial reactors

smaller than this.

1
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(4) Emission Limits. The only major change in the emission

1imits between proposal and promulgation is the addition of a provision
for emergency manual venting of vinyl chloride from reactors to the
atmosphere. The proposed standard prohibited all manual venting to the
atmosphere. In the preamble to the proposed standard, EPA invited
interested persons to comment on whether permitting manual venting to
the atmosphere could result in overall lower emissions. There are
several methods available for preventing relief discharges from reactors,
one of which is manual venting of part of the reactor contentsAfor
purposes of cooling and reduction in pressure within the reactor. The
higher the temperature and pressure within the reactor, the greater the
amount of vinyl chloride which has to be removed to bring the reactor
under control. Manual venting can be done at a lower pressure than the
pressure required to open the relief valve. For this reason manual
venting can result in lower emissions than would occur by allowing the
reactor to discharge through the relief valve. Furthermore, a manual
vent valve is under the control of an operator and can be closed. A
relief valve may become clogged with resin and not close so that all the

reactor contents are Jost.
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The contents of a reactor can be manually vented to a gasholder or
other holding vessell However, in some cases, such as during severe
weather conditions, several reactors may be out of control at one time.
There would be insufficient holding capacity under these conditions to
manually vent the contents of all the reactors to a gasholder. Therefore,
when all other measures to prevent relief valve discharges have been
exhausted, manual venting will be permitted as a last resort before the
relief valve opens. The same notification procedures are required for
manual venting to the atmosphere as are required for relief discharges.

There are several changes in the numerical emission limits
in the promulgated standard. Except for the standard for réactor
opening loss, these changes simply involve conversion to the International
System of Units (SI). There was an error involved in the original
calculation used to derive the standard for reactor opening. Correcting
this error doubles the allowable emissions. It is emphasized that the
change in this standard is a correction, and not a change in the intent
for the degree of control required.

The proposed standard required the installation of a rupture
disc beneath each relief valve to prevent leakage from the relief
valve. A provision has been added to the promulgated standard
so that a rupture disc is not required if the relief valve is tied
into & process line or recovery system. In this case, any leakage

from the relief valve would be contained.
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The regulation for obtaining vinyl chloride samples has been
changed to an operating procedure. The proposed Standard stated
that there were to be no emissions from taking the samples. Several
commenters pointed out that the use of the word "no" would make
this regulation impractical to enforce. Therefore, the promulgated
standard specifies the operating procedure which EPA originally
intended to be used to control this source. This revision is only
a change in wording and does not represent a change in the level of
the standard.

The requlation for taking samples has also hbeen revised to apply
only to samples containing at least 10 percent by weight vinyl chloride.
This is consistent with the other parts of the standard which apply to
equipment "in vinyl chloride service." "In vinyl chloride service"
distinguishes between situations where vinyl chloride is clearly
involved and situations where vinyl chloride is a minor component
or contaminant, and as defined in promulgated §61.61(1) 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.

The proposed standard required a vinyl chloride monftoring
system for continuousiy measuring vinyl chloride levels both within the
plant (for leak detection) and within stacks. The proposed standard did
not outline required specifications for the monitoring system, except
it was to analyze the samples with gas chromatography. It required that
each plant submit a description of its monitoring system to EPA, so
that EPA could determine whether it was acceptable or not. Comments
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were received indicating a need tor Eff 1o specify some criteria for
judging the acceptability of monitoring systems. The accuracy of
the monitoring system would be related to the frequency of calibration.
EPA is currently developing criteria for judging the adequacy of each
plant's calibration and maintenance schedule for the instrument. These
are included in an enforcement guidelines document prepared by EPA.
The portable hydracarbon detector required by the proposed
standard was required to have a sensitivity of 5 ppm. Comments were
received indicating that instruments in this sensitivity range are
delicate and require continuing maintenance. The portable hydrocarbon
detector is required for leak detection and for measuring vinyl chloride
concentrations inside the equipment before opening it. A 5 ppm
sensitivity is not needed in either case, and has been changed to
10 ppm in the promulgated standard.
The proposed standard contained a single regulation for compressors.
The promulgated standard has separate regulations for rotating and
reciprocating compressors. This is consistent with having separate
regulations for rotating and reciprocating pumps in both the
proposed and promulgated standards.
Section 61.66 of the proposed standard provided for the use of
equivalent methods of control which have been approved by EPA. The
“promulgated standard requires that the plant owner or operator who
submits a request for determination of equivalency within 60 days of the
promulgation date. This is intended to provide time for EPA to evaluate
the method before the plant has to be in compliance. EPA also suggests
that this request for determination of equivalency be accompanied by a
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request for waiver of compliance until EPA does determine whether the
method is equivalent. The request for a waiver of compliance should
provide for the case where EPA determines that a method is not equivalent
and the plant needs to purchase other equipment. In no case will the
waiver of compliance be extended beyond two years from the date of
promulgation.

There are several wording clarifications which have been made
in the promulgated standard. The definition for "in vinyl chloride
service" [§60.61(1)] has been clarified by stating that it'means
equipment that contacts vinyl chioride as well as equipment that
contains vinyl chloride. This would include such equipment as agitators.

Words have been added in §561.62, 61.63, and 61.64 to clarify
that the 10 ppm emission 1imits do not have to be met when equipment has
already been opened in compliance with the requlation for opening of
equipment. Equipment that has met the opening of equipment regulation
can contain more than 10 ppm viny] chioride and would be in violation of
the standard if this statement were not included.

The requirements for stripping polyvinyl chloride resins to
specified levels have been revised in §561.64(e), 61.67(a)(2)(ii), and
61.70(c)(2) so that measurement of the vinyl chloride levels in the
resins is to be made immediately after stripping is completed rather
than as the resin is being transferred out of the stripper. This
allows a plant to carry out operations in a stripper after stripping has
been completed but before it is transferred out of the stripper. This
is consistent with the original intent of the standard.

15
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proposed standard takes into consideration that some resins are
more difficult to strip than others by providing for averaging
amona different resins.

{5) Testing, Reporting, and Recordkeeping. There are several

relatively minor changes in the testing, reporting, and recordkeeping
requirements. A provision has been added to $61.67 which requires that
stack gas samples taken with Test Method 106 are to be analyzed within
24 hours. This is consistent with the requirements in the proposed Test
Method 106. The promulgated standard also specifies that in averaging
the results of the three runs reguired by Test Method 106, a time-
weighted average is to be used,

Nne commenter requested that the oxygen content and moisture -
content be specified for the 10 opm concentration standards. The
proposed standard specified that the vinyl chloride concentration
js to be corrected to 10 percent oxvgen (wet basis) if combustion
is used as the control measure. In the promulgated standard, this
requirement has been expanded to all control measures.

A provision has been added to the promulgated standard which
states that if a reactor is also used as a stripper, the reactor
opening emissions may be determined immediately following the
stripping operation. If a reactor is also used as a stripper,
the resin is in the reactor when it is opened. This means that
vinvl chloride in the resin which has already been stripped to acceptable
levels can escane from the resin and become part of the reactor opening

loss. It is FPA's intent that once a resin has been stripped to the

18

SPi-16472



required levels, that additional controls are not required. Under

the new provision, vinyl chloride escaping from the resin after it has
been stripped to acceptabie levels is not counted as part of the reactor
opening loss.

A section requiring continuous monitoring of stack emissions has
been added to the promulgated standard. The continuous monitoring
of stack emissions was regquired in the proposed standard. The addition
of a gs:cific paragraph for emission monitoring serves only to clarify
the requirement.

The standard has been revised so that the initial report requires
a "description" rather than a "detailed description" of the equipment
used to control fugitive emissions. Several commenters pointed
out that a detailed description would contain proprietary information.
EPA agrees that a detailed description in the initial report is
unnecessary. If additional information is needed, EPA can obtain it
under section 114 of the Act and the plant can request that the
information be handled confidentially.

The proposed standard required that a semiannual report be sub-
mitted every 180 days. The promulgated standard specifies dates for the
submittal of the reports. 1t also specifies that the first semiannual
report does not have to be submitted until at least six months after
the initial report is submitted.

The standard has been revised to eliminate the requirement to
record the cause of any leak detected by the vinyl chloride detector,

the action taken to repair the leak, and the amount of time required
19
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to repair the leak. EPA is concerned only that leaks are detected
and repaired. That this has'been done can be established by
looking at the strip chart record of measurements made by the viny)
chloride detector. These records are still required for the portable
hydrocarbon detector, however.

Several commenters recommended that the companies be allowed
an extra two weeks to submit to EPA data from the initial performance
test. They also recommended that they submit the data by regular
mail rather than certified mail. EPA has not adopted either of
these recommendations. A source is supposed to be in compliance
with the standard within 90 days of the promulgation of the standard.
The standard requires that the emission tests be done within the 90
day period, and permits an extra 30 days for determination of 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.

(6) Test Method. Test Method 106 has been changed to recognize
that the acetaldehyde peak on a gas chromatograph interferes with the
vinyl chloride peak. When a sample is expected to contain acetaldehyde,
mass spectroscopy or another absolute analytical technique is required
to be used to confirm the vinyl chloride peak obtained with the gas
chromatograph.

In section 5.1.3 of Test Method 106 the requirement to use
"oxygen gas" has been replaced with "oxygen gas or air, as required
by the detector.” Several commenters stated that most gas
chromatographs are designed to use hydrogen and air for their
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flame detectors. When used in this way, they are capable of
detecting 0.5 ppm vinyl chloride in air. This is sensitive enough
for monitoring the 10 ppm emission limits stipulated in the standard.

In section 6.4 of Test Method 106 the fequirement for an
automatic integrator has been replaced with a requirement for a
disc integrator for measuring peak area. This change is in response to
a comment which states that automatic integrators are unnecessarily
elaborate and expensive when peak height, triangulation and disc
integrators are sufficiently accurate for this use.

A new section 6.5 has been added to Test Method 106 which
requires determination of the water vapor content of the sampling
bag by measuring the ambient temperature and pressure near the
bag. A provision for checking the rigid container for leaks has been
added to section 7.4 of Test Method 106.

The only change in Test Method 107 is the provision in

Section 5.3.2 for use of Carbopak C as well as Carbopak A.

AUTHORITY: Section 112 of the Clean Air Act as amended by sec. 4(a)
of Pub. L. 97-604, 84 Stat. 1685 (42 U.S.C. 1857c-7; Section 114 of
the Clean Air Act, as amended by sec. 4(a) of Pub. L. 91-604,

84 Stat. 1687, and by Pub. L. 93-319, sec. 6{(a}(4), 88 Stat. 259

(42 U.S.C. 1857¢c-9); Section 301(a) of the Clean Air Act, as amended

by sec. 15(c)(2) of Pub. L. 91-604, 84 Stat. 1713 (42 U.S5.C. 1857g(a)).

Date “dministrator
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Part 61 of Chapter 1. Title 40 of the "ode of Federal Regulations

js amended as follows:

1. The table of sections for Part 61 is amended by adding a list

of sections for Subpart F as follows:
* * * * *
Subpart F - National Emission Standard for Vinyl Chloride

Sec.

61.60 Applicability.

61.61 Definitions.

61.62 Emission standard for ethylene dichloride plants.

61.63 Emission standard for vinyl chloride plants.

61.64 Emission standard for nolyvinyl chloride plants.

61.65 Emission standard for ethylene dichloride, vinyl chloride

and polyvinyl chloride plants.

61.66 Equivalent equipment and procedures.

61.67 Emission tests.

61.68 Emission monitoring.

61.69 Initial report.

61.70 Semiannual report.

61.71 Recordkeepinag.

2. The authority for Part 61 is revised as follows:

AUTHORITY: Section 112 of the Clean Air Act as amended by sec. 4(a)

of Pub. L. 91-604, 84 Stat. 1685 (42 U.S.C. 1857c~7); Section 114
of the Clean Air Act, as amended by sec. 4(a) of Pub. L. 91-604,
84 Stat. 1687, and by Pub. L. 93-319, sec. 6(a)(4), 88 Stat. 259

(42 U.S.C. 1857c-9); Section 301(a) of the Clean Air Act, as amended
by sec. 15(c)(2) of Pub. L. 91-604, 84 Stat. 1713 (42 U.S.C. 1857g(a).

3. Part 61 is amended by adding Subpart F as follows:
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Subpart F—Naticna! Emission Standard tor
Viny!

§ 61.60 Apyplioability.

¥ This subpart appies o Plants whlen ————~ {a)

produce: .
ethylene dic e (1)

oxvgen and hydrogen chloride with

ethy]ene. 2
viny] chloride DY BNy Process. (2)

and;or _( ?)
(éf Oneé Or more polvmers conlaming N

any fraction of polymerized vinyl chlo-

ride.

(b) This subpart does not apply to equipment used.in research
and development if the reactor used to po]ym¢r1ze the vinyl chloride processed
in the equipment has a capacity of no more than 1.19 m3 (50 gal) and the
nroduct is not sold.

(c) Sections of this subpart other than §§61.64(a)(1)3 (b), (c), and (d)
do not apply to equipment used in research and development if the reactor used
to polymerize the vinyl chloride processed in the equipment has a capacity of
greater than 0.19 m3 (50 gal) and no more than 4.07 m3 (1107 gal), and the
product is not sold.

§ 61.61 Definitions.

‘Terms usad in this subpart are defined
in the Act. in subpart A of this part, or
in this section as follows:

(a) *“Ethvlene dichloride plant” In-
cludes any plant which produces ethylene
dichloride bv reaction of oxygen and
hydrogen chloride with ethvlene.

(b)Y “Vinvl chloride plant” includes
any plant which produces vinyl chloride
by anv process.

(c) “Polvvinvl chloride plant” includes
any plant where vinyl chloride slone or
in combination with other materials s
polvmerized.

(d) “Slip gauge” means a gauge which
has a probe that movea through the gas/
liquid interface in a storage or transfer
vessel and indicates the level of vinyl
chloride in the vessel bv the physieal
state of the material the gauge dis-
charges.

(&) “Tvpe of resin” means the broad
classification of resin referring to the
basic manufacturing process for produc-
ing that resin. including. but not limited
to. the suspension. dispersion, latex, bufk,
and solution processes.

Y “Grade of re<in” means the sub-
division of resin classification which de-
scribes it as & unique resin, i.e., the most
exact description of a resin with no fur-
ther subdivision.

(@) “Dispersion resin” means a rexin
manufactured in such & way as to form
fluid dispersions when dispersed in s
plasticizer or plasticizer/diluent mix-
tures.

(h) “Latex resin” means a resin which
is produced by & polymerization process
which initiates from free radical catalyst
sites and is sold undried.

(1) “Bulk resin” means a resin which
is produced by a polvmerization process
in which no water is used.

(1) “Inprocess wastewater” means any
water which. during manufacturing or
processing, comes into direct contact
with vinyl chloride or polyvinyl chloride
or results from the production or use of
any raw materia), intermrediate product,
finished product. by-product, or waste
product containing vinyl chloride or
polyvinyl chioride but which has not been
discharged t0 & wastewnter treatment
process or discharged untreated ss
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k) “Wastewater treatment process”™
tncludea sny process which modifies
characteristics such as BOD. COD, T88,
and pH, usually for the purpose of meet-
ing effuent guidelines and standards; 1%
does not include any process the purposs
of which 1s to remove vinyl chioride from
water to Tmeet requirements of this
subpart.

() “In viny! chloride service” Ine
that a piece of equipment con er
a liquid that is at least 10 percent by
welght vinyl chloride or a gas that is at
least 10 percent by volume vingl
chioride. ;

un)“thﬂchhﬂdedo&nkqﬁzfiarr'-_"
device which obtains &air sam from
one or more points on n continuous se-
quential basis and analyzes the samples
with gas chromatography or, if the
owner or operator assumes that all hy-
drocarbons measured are vinyl chloride,
with infrared spectrophotometry, flame
ion detection, or an equivalent or alter-
native method.

(n) “Portable hydrocarbon detector”
means a device which measupes-Rydro- .
oarbons-with-—s-sonsiisitp of—at -tenst ¢-

-ppoyuId 18 of such design and size that
it can be used to measure emissions from
localized points.

(o) *Standard opersting procedure”
means a formal written procedure offi-
cially adopted by the plant owner or
operator and avalilable on a routine basis
ta those persons responsiole for carrying
out the procedure.

(p) “Run” means the net period of
time during which an emission sample 1s
collected.

(g) “Ethylene dichloride purification”
{ncludes any part of the process of ethyl-
ene dichloride production which follows
ethylene dichloride formation and in
which flnished ethylene dichloride 1is
produced.

(r) “Vinyl chloride purification™ in-
cludes any part of the process of vinyl
chloride production which follows vinyl
chloride formation and in which finished
vinyl chloride is produced.

(s} “Reactor” includes any vessel in
which vinyl chloride is partially or totally
polymerized into polyvinyl chloride.

(V) “Reactor opening loss™ means the
emissions of viny! chioride occurring
when 8 reactor is vented to the atinos-
phers for any purpose other than an
emergency relief discharge as defined in
§61.65(n).

() “Stripper” includes any vessel in
which residual vinyl chloride is removed
from polyvinyl chloride resin, except
bulk resin, in the slurry form by the use
of heat and/or vacuum. In the case of
bulk restn, stripper includes any vessel
which is used to remove residual vinyl
ehloride from polyvinyl chloride resin
tmmediately following the polymeriza-
Hon step 1o the plant process flow.

§ 61.62 Emission standard for ethylene
dichloride plants.

An owner or operator of an ethylene
dichloride plant shall comply with the
requirements of this section and § 61.85.

(s) Ethyiene dichloride purification:
The concentration of vinyl chloride in

——— Or contacts

monitoring system"

delete
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all exhaust gases discharged to the at-
mosphere {romn any equipment used in
ethylene dichiaride purification is not
to exceed 10 ppm, except as provided in
Aopiy to 'eqqu?:mgﬁg%—.,;—z" does mot  .c heen opened, is out of operation, and met
meets the requiremernt in" § 61.65(b) (6) .

P — bhefore being opened.

(L) o

«b) Oxychlorination reactor: Except
as provided tn §61.65(a), emissions of
vinyl chloride to the aunosphere from

:%MWMW 9.2 q/kn (0.002 1b/100 1b)
the 100 percent ethy! dichloride prod-

uct from the oxychlorination process.

5 61.63 Emission standard for vinyl
chloride planis.

An owner or operator of a vinyl chlo-
ride plant shall comply with the require-
ments of this section and § 61.65.
(a) Vinyl chloride formation and purl-
fication: The concentration of vinyl
chloride in all exhaust gases discharged
to the atmosphere from any equipment
used in viny) chloride formation and/or
purification is not to exceed 10 ppm, ex-
cept a8 provided in § 61.65(a). Thia re- . .
quirement does not apply to equipment has been opened, is out of operation, and met
un:.gism_m? requirement .
In § 61.85(b) (6) (D before being opened.

§ 61.64 Emimion standard for polyvinyl
chloride plants. -
An owner or operator of a polyvinyl
chloride plant shall comply with the re-
guirements of this section and § 61.65.
(a) Reactor: The following require-
ments apply to reactors: R
(1) The concentration of vinyl chlor-
{de in all exhaust gases discharged to
the atmosphere from each reactor is npt
to exceed 10 ppm, except a2 provided In -
paragraph (a)(2) of this section ans

§61.65(s).

(2) The reactor opening loss {from YRR B i Ae L
reactor is Bot to .2 vt chloride.k
#e=id) of polyviny! chloride product, “~ (. N2 1b viayl Ch10l"id€/]b)

with the product determined on a dry
solids basis. This requirement applies to
any vessel which is used as a reactor or
as both a reactor and a stripper. In the
bulk process, the product means the
gross product of prepolymerization and
postpolymerization.

‘ (3) Manual vent valve discharge: Except for an emergency manual vent valve
discharge, there is to be no discharge to the atmosphere from any manual vent
valve or any reactor in vinyl chloride service. An emergency manual vent valve
discharge means a discharge to the atmosphere which could not have been avoided
by taking measures to prevent the discharge. Within 10 days of any
dlscharge to the atmosphere from any manual vent valve, the owner or operator
o the source frqm which the discharge occurs shall submit to the Administrator
:.report n writing containing information on the source, nature and cause of the
¢ischarge, the daFe and time of the discharge, the approximate total vinyl chloride
loss during the discharge, the method used for determining the vinyl chloride
10ss, the action that was taken to prevent the discharge, and measures adopted
tc orevent future discharges.
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'bs Stripper: The concentlration of
vinsl chloride in all exbaust gases dis-
charged to the atmosphere from each
stripper is not to exceed 10 ppm, except
as provided in § 61.65(a). This require-
ment does not app

to _e_quiﬁmens that
18 Teq ment in

’

£ 61.65(b) (6) (1) o~

(¢) Mixing, weighing, and holding
containers: The concentration of vinyl
chloride in all exhaust gases discharged
to the stmosphere from each mixing,
weighing, or holding container in vinyl
chloride service which precedes the strip~
per (ar the resctor {f the plant has no
stripper) in the plant process flow is not
to exceed 10 pPM, sxcept as provided in
§ 61.65(a). This requirement does pot

apply to equipment thatMghpen—and

mesia the requirement in § 61.85(b) (8)

(1) presewesome - T

(d) Monomer recovery system. The
concentration of vinyl chloride in ex~
haust gases discharged to ths atmos-
phere from each monomer recgvely sys-
tem 13 not to exceed 10 ppm, except as
provided in § 61.65(a). This requirement
does Dot apply to equipment that
afrd-rreets the requirement in § 61.65(b)
[N

has been opened, is out of operation, and met
before being opened.

has been opened, is out of operation, and met
before being opened.

has been opened, is out of operation, and met

before being opened.

@) Sources following the stripper(s):
The following requirements apply to
em!ssions of vinyl chloride to the at-
mosphere {rom the combination of all
sources following the stripper(s) for the
reactor(s) if the plant has no strip-
peri(s)] tn the plant process fiow, in-
cluding but not limited to, centrifuges,
concentrators, blend tanks, fiiters, dry-
ers, conveyor Aair discharges, baggers,
storage containers, and inprocess waste-
water:

(1) In polyvinyl chloride plants using
stripping technology to control vinyl
chioride emissions, the weighted average
residual vinyl chiloride concentration in
all grades of polyvinyl echloride resin
processed through the stripping opera-
tion on each calendar day, meas

mey not
axceed:

immediately after the stripping operation is completed,

1) 2000 ppm for polyvtmn@lspersion chloride
resins, excluding latex resins;

1) 400 ppm for all other polyvinyl
chlioride resins, including latex resins,
averaged separately for each type of res-
io; or

2) In polyvinyl chloride plants con-
trolling vinyl chioride emissions with
technology other than stripping or in
addition to stripping. emissions of vinyl

chloride to the atmosphere may not
exceed:

1) 0.00
product from the stripper(s) lor reac-
tor(s: if the piant has no stripper(s))
for dispersion polvvinyl chlorde resins,
. excluding latex resins, with the product

deterrmined on a dry solids basis;

eApy —— 2 0/%0 (7.092 1b/1b)
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1) XS rret-Toi-— (0.4 /ka (0.0004 1b/1b)
product from the strippers for reac-
tor(s} {f the plant has no stripper(s)$
for all other polyviny! chloride resins
{ncluding latex resins, with the product
determined on a dry solids basis.

§ 61.65 Emission standard for ethylens
dichloride, vinyl chloride and poly-
viuyl chloride plants.

An owner or operator of an cthylene
dichioride, vinyl chloride, and’/or poly-
vinyl chloride plant shall comply with
the requirements of this section.

(a) Relief valve discharge: Except for
an emergency relief discharge, there is
to be no discharge to the atmosphere
{rom any relief valve on any equipment
in vinyl chloride service. An emergency
rellef discharge means a discharge which
could not have been avolded by taking
sisEltulle measures To prevent the
discharge. Within 10 days of any relief
valve discharge, the owner or operator of
the source from which the relief valve
discharge occurs ghall submit to the Ad-
minfstrator a report in writing contain-
ing information on the source, nature
and cause of the discharge, the date and
time of the discharge, the approximate
total vinyl chloride loss during the dis-
charge, the method used for determining
the vipsl chiorida loss, $h ld'.l_o‘n thas
was taken to prevent the discharge, and
measures adopted to prevent future dis-
charges.

(b)) Fugitive emission sources:

(1 Loading and unloading lines: Vinyl

“hloride emissions from loading and un- vvich are opened to the atmosphere after each
loading linesﬁare 10 be mininuzed as - 3 . R .
follows: loading gr unlcading operation

1) After ench loading or unloading
operation and before opening a loading
oOr unloading line to the atmosphere, the
quantity of vinyl chloride in all parts of
each loading or unloading 1ine that are
o be opened to the atmosphere is to be

reduced so that the narts combined con- 0.0038 m3 (0.13 ft3)
tain no greater than| ol viny

chloride, ag_standard temperature and t

pressure, and a

w1 Any vinyl clloride removed from
a loading or unloading line in accord-
ance with paragraph (b (1Y) of this
section is to pe ducted through a control
system from which the concentration of
vinyl chlonde 1n the exhaust gases does
not exceed 10 ppm, or equivalent as pro-
vided In § 61.66.

(2 Slip gauges: During loading or un-
loading operations. the vinyl chloride
emissions from each slip gauge in vinyl
chlornde service are to be minimized by
ducting anv vinvl chloride discharged
from the slip gauge through a control
system from which the concentration of
viny] chloride in the exhaust gases does
not exceed 10 ppm, or equivalent as pro-
vided in § 61.66

131 Leakage {rom pump. cOmMpressor,
and agitator ceals: :

(§* Rotating pumps: Vinvl chloride
emissions from seals on all rotating
pumps 1n vinyl chloride service are o he
minimized by installing -sealless purnps,
pumps with double mechanical seals, or
equivalen: as provided in §61.66. If
double mechanical seals are used, vinvl
chloride emussions from the seals are to
be mirumized by maintaining tie pres-
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sure between the twn seils so thnt any
jeak thet occurs Is into the pump,; by
ducting any vinyl chioride between the
two seals through a contro} system {rom
which the copeentration of vinyl ehip.
ride in the exhaust gases does not ex-
cecd 10 ppm; or equivalent as provided
in § 61.66.

(if’ Reciprocating pumps: Vinyl ch]o-
ride emissions from seals on all recipro-
cating pumps in vinyl chloride service
are 1o be minimized by installing double
outboarad seals, or equivalent as provided
in §61.66. If double outboard seals are
used, viny! chloride emissions from the
seals are to be'minimized by maintaining”
the pressure between the two seals mo
that any leak that occurs is into the
pump; by ducting any vinyl chloride be-
tween the two seals through a control
system from which the concentration of
vinyl chioride in the exhaust gases does
not exceed 10 ppm; or equivalent as .
providad in § 61.68. ___Rotating

(tHKDoTTpRessor - VIny! chioride emis- :
sions from seals on all compressors in
vinyl ehloride service are to be mini-
mised by installing ocompressors with
double mechanical seals, or equivalent
as provided in § 61.66. I double mechan-
cal seals are used, vinyl chloride emis-
sions Trom thé seals are to be mintmized .
by maintaining the pressure between
the two seals so that any leak that oc- _  compressor
curs is into theQEENRET Ty Bucling dny
vinyl chloride between the two seals
through & control systom from which
the concentrdation of vinyl chloride in
the exhaust gases does pnot exceed 10
rom: or equivalent as provided in § 61.C3.

{iv) Reciprocating Compressors: Viny! chloride emissions from seals on all
reciprocating compressors in vinyl chloride service are to be minimized b
installing double outboard seals, or equivalent as provided in §61.66. IfydOUb1e
outboard seals are used, vinyl chloride emissions trom the seals are to be
mins mwzed by maintaining the pressure between the two seals so that any leak tha'
-:.u-3 is into the compressor; by ducting any vinyl chloride between the two sea™®
tnro:gh a control system from which the concentration of vinyl chloride in the
exhaust gases does not exceed 10 ppm or equivalent as provided in §61.66.

- Agxtabox mel chloride emissions ( v)

from seals on all agitators in vinyl chlo-

ride service are to be minimized by in-

slau.lig agitators with double mechani-

czl seaiS, cr equivalent as provided i

26175 If double mechanical seals are

wszl vinyi chloride emissions from the

<27 nre to be minimized by maintaining

‘he pressure between the two seals co

:7&: env leak that occurs is into the — agitated vessel;
«Smam by ducting any vinyl chloride be-

tween the two seals through a contro!

<7 from which the concentration of

virvl chioride in the exhaust gases does

n o exnoeag 10 rom: or eqliivalent as pro-

wyina in 4 61 66,

v Lenkage from relie! valves: Vinvl

sriomde emissions due to leakage from
relief valve on eguipment in vinyl
mde service are to be minimized by ) .
nine a rupture disk between the _ ,LYy connecting the relief valve discharge to a

.. neatand thexshefml\t ar equiva- 5]
© s Siovided in f 61,56, ’ rocess line or recovery systen,

‘ \""1u‘]\(hf,)f.h of gase 1 pascs uXCQDt as DY‘OV‘ldEd in 561, 64( )(3)1 all
~r.r o are manaally vented from equip-
in vinyd ehloride sorvice are to be
< :~ted through a control system from
©rarn the concentration of vinyl ehloride

1.5 exhalst gases does not exceed 10
D-or equivalent as provided in.§ §1.66.
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16) Opening of equipment:
chloride

Vinyi

rGuipment fE e rabening_o*. . (including loading or unloading lines that are nc
onened to the atmosphere after each ioading or

follows:

i) Before opening any equipment for
anv reason, the quantity of vinyl chlo-
ride is to be reduced so that the equip-

ment contains no more than 2.0 percent
by volume viny! chloride orﬁ_(!s-'

gal) of vinyl chloride, whichever s
Inrger, at standard temperature and
pressure; and

(11 Any vinyl chioride removed from
the equipment in accordance with para-
graph () (8) (1) of this section is to-be
ducted through a control system from
which the concentration of vinyl chlo-
ride in the exhaust geses does not exceed
10 ppm, or equivalent as provided in
§ 61.66.

Vinyl chloride emissions due to leaks
{from equipment in vinyl chloride service
are to be minimiged by instituting and
implementing a formal leak detection
and elimination program. The owner or
operator shall submit a description of
the program to the Administrator for
approval. The program is to be sub-
mitted within 45 days of the effective
date of these regulations, unless a walver
of compliance is granted under § 61.11.
If a waiver of compliance is granted, the
program is to be submitted on a date
scheduled by the Administrator. Ap-
Froval of a program will be granted by
the Administrator provided he finds:

unloading operation)

. 0.0950 n3

Samples: Unused portions of samples containing at
least 10 percent by weight vinyl chloride are to be
returned to the process, and sampling techniques are
to be such that sample containers in vinyl chloride
service are purged into a closed process system.

() It tncludes a reliable and ace monitoring system
vinyl chloride M@!ﬁ‘
macor leaks and identification of the

coreral area of the plant where a leak

Lotnteds

1- includes a reliable and accurate
~ble hvdrocarbon detector to be used
~iv to find small leaks and to pin-
= the ma’or leaks indicated by the
Lullrride delectore

The portable hydrocarbon detector is to measure
hydrocarbons with a sencitivity of at least 19 nor.

I: provides for an acceptable cali-
- and maintenance schedule for
=1 chloride and portable
rocn detectory
The joeation and number of point=
: menitored and the frequency of
1g provided for in the program
-=r r-certable when they are compared
= »= z=e number of pieces of equipment
chloride service and the size and
.avout of the plant. ,
. © contains an acceptable plan o
c om0 We taken vwhen a leak is de-
ST, e
: I- contains a definition of leat
.- .o.eptable when compared with

ments of background concen-
-7 vinvi chleride in the areas of

~mgnitoring system

monitoring system

© the vinyl chloride detester 4—— mONitorinc system
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the planc to be monttared by the vinyl _ menitorine svsten
chioride detseverare 10 be included with 7

the deseriptinn of the program. The defi-

nition of leak fur & given plant may vary

amone the different areas within the

plant and is also to change over time

ns background concentritions tn the

plant are reduced.

() Inprocess wastewalter: Vinyl chio-
ride emissfons to the atmosphere from
inprocess wastewater are to be reduced
as follows:

(1) The concentration of vinyl chio- .. . .
ride In each inprocess wastewater stream:—— CC2taining greater than 10 pom vinyl chloride measured
immediately &s it }eaves a piece of equip-
ment and before being mixed with any
other Inprocess wasiewater siream is to no more than
:;oberedueed ppm by, el b

eing exposed to tre attmosphere: = i i i 3
B S oo o ncrewater efore being mixed with any other inprocess waste.wat'er
trestment procemss or dhcharged un-  Stream which gontains less than 10ppm vinyl chloride;
treated as a wastewster. This parsgraph .
does apply to water which is used to dis-
place vinyl chloride from equipm>nt be-
fore 1t is opened to the atmosphere in
accordance with § 61.64(a)(2) or para-
graph (b) (8) of this section, but does
not apply to water which is used to wash
out equipment after the equipment has
already been opemed to the atmosphere
in accordance with § §1.64(a) (2) or para-
graph (b) (8) of this section. :

(1) Any vinyl chioride removed lrom
the inprocess wastewater in accordance
with paragraph (b) (9) (1) of this section
is to be ducted through a control system
from which the concentration of vinyl
chloride in the exbaust gases does not
exceed 10 ppm, or equivalent as provided
in § 61.66.

(c) The requirements in paragraphs
M), B2y, (DS, DYB, )T

_end (B) (8) of this section are to be in-
- corporated into a standard operating
procedure, and made avallable upon re-
quest {or inspection by the Administra-
tor. The standard operating procedure is
to include provisions for mesas 4.75 m3
vinvl c¢ilcride in equipment
{1230 gal) in volume for which emis-
sion limit is prescribed in § 61.65(b) (6)
(1) prior to opening the equipment and
using Test Method 106, a portable hydro-
carbon detector, or an equivalent or al-
ternative method. The method of meas-
urement Is to meet the requirements in
§ 61.87(g) (5 (L (A) or ()5 1) (B). N

§ 61.66 Equivalent equipment and pro-
cedures.

Upon written application from an own-
er or operator, the Administrator may
approve use of squtpment or procedures
which have been demonstrated to hia
satisfaction to be equivalent in terms of
reducing vinyl chloride emissions to the
atmosphere to those prescribed for com-~

Jlance with . . L
g, it & specific paragraph of this poguests for using equivalent methods as the initial
' measure of control are to be submitted to the

§ 61.67 Emission tests. T . . :

(a) Unless s walver of emission testirig  dministrator within 60 days of the effective date.
s obtained under § 61.13, the owner or

operator of a source to which this sub-

part applies shall test emissions from

the source,
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(1) Within 80 days of the effective aste
in the case of an existing source or a“
new source which has an initial startup
date preceding the effective date, or

(2) Within 80 days of startup in the
case of a new source, initial startup of,
which occurs after the effective date.

(b) The owner or operator shall pro-
vide the Administrator at least 30 days
prior notice of an emission test to afford
the Administrator the opportunity to
have an observer present during the test.

(¢) Any emission test is to be con-
ducted while the equipment being tested
is operating at the maximum production
rate at which the equipment will be op-
erated and under other relevant econdi-
tions as may be specified by the Adminis-
trator hased on representative perform-
ance of the source.

(d) Each emission test 18 to consist
of three runs. For the purpose of deter-
mining emissions, the average of results
of all runs is to apply. ——

(e) All samples are to be anal
and vinyl chioride emissions are to be
determined within 30 days after the emis-
sion test. The owner or operator shall
report the determinations to the Ad-
ministrator by & registered letter dis-
patched befare the close of the next busi-
ness day following the determination.

(f) The owner or operator shall retain
at the plant and make avallable, upon
request, for inspection by the Adminis-
trator, for a minimum of 2 years records
of emission test results and other data
needed to determine emissions.

(g) Unless otherwise specified, the
owner or operator shall use test Test
Methods in Appendix B to this part for
each test as reaquired by paragranhs
(@), @@, @), (¢4, and
(g) (5) of this section, unless an equiva-
lent method or an alternative method
has been approved by the Administrator.
If the Administrator finds reasonable
grounds to dispute the results obtained
by an equivalent or alternative method,
he may require the use of a reference
method. If the results of the reference
and equivalent or alternative methods
do not agree, the results obtained by the
refercnce method prevall, and the Ad-
ministrator may notlfy the owner or
operator that approval of the method
previously considered to bc equivalent or
alternative is withdrewn.

(1) Test Method 106 is to be used to
determine the vinyl chloride emissions
fromi any source for which an emission
limit is preseribed in §§ 61.62(a) or ()
§61.63a), or 4 61.64(a> (1), (M), (e), or
(d), or from any control system to which
reactor emissions are required to be
ducted in § 61.64(a) (2) or to which fugi-
tive emissions are required to be ducted
in §§61.65() (YD, (b)), (5,
th (6) (1), or (b) (9) (1) .

. (i) For each run, one samplc is to be
collected. The sampling site is to be at
least two stack or duct diameters down-

The average is to be computed on a time

weighted basis.

within 24 hours,
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stream and one hall diametier upstréam
irom any flow distarbance such as a
bend, expansion, contraction, or visible
flame. For a rectangular cross section an
cquivalent diameter 1s 1o be determined
irom the following equation:

(length) (width)
Jength 4 width
The sampling point in the duct is to
be at the centrold of the eross section.
The sample Is to be extracted at a rate
proportional to the gas velocity at the
sampling polnl. The sample is to be
taken over a minimum of one hour, and
is to contain a minimum wolume of 50
me? corrected to standard conditions.
(1))

comabagtkion-tumesdbomredwprrireriakde -
rde-omimsions. Bhe concentration of vinyl
chlorids as determined by Test Method
108 15 to be

e noabont dimeter--2

oxygen tion of
exn.tsd“ ons by using the following equa-
on:

¢ -C 10.9 .
P diwerecred) TR0 30 8 percent O
where
£ correctad) = Tbe conceniralion of viny! chioride i
od) the «xhanR Cuses, corrected to 10 pes-

paroshd oTyge0.
Cira=The soncentration of vinyl chiortde s
by Test Method 108,
20.9=Percant oxygen in the ambiant air st
standard conditions.
10.0= Paroent 0fygen In the ambisut sir s
standsrd eonditions, minna the 16
parant oxygen Lo which the carfes
1on i3 being wade.
Perernt Oym Parcent o in the exheum gae s
m ¥y Reference Msthod 3 in
Appendix A of Part 80 of thinchapter.
ity Por those emission sources where
the emisaton limit is prescribed in terms
of mass rather than concentration, mass
emissions in kxg/100 kg product are %o
be determined by using the following
equation: )
s EANERA IR R TLRAR L))
i 7
whate

Car b2 viovi e onde 100 ke oodues
- The oun e it OF vo v chlonas as s e d
by Test Mothod 108,
260 Density of vinvi chloride st one atnosphse s
Ui kg
¢ =) ommetric tlow rats in miMr as dstermined L¥
Lieferance Mctiod 2 of Apprrda b weiart
of this ehapter
10 V=4 apversion lacter for ppm..
7 = p'roductinT rals (kg0

2. Test Method 107 i= to be used to
determine the concentration of vinvi
chloride in each inprocess wastewater
stream for which an emission limit is
prescribed tn § 61.65(b) (9 (D),

(3) Where a stripping operation is
used to attain the emission limit in § 61.-
B4/e), emissions are to be cetermined
using Test Method 107 as follows:

i1 The number of strippers and sam-
ples and the types and grades of resin to
be sampled are to be determined by the
Administrator for each individual plant
at the time of the test based on the
plant’s operation,

1ily Each sample 15 o be taken immne-

diately following the stripping operation, rdelete
At et =il PRt POt Ot

1if) The corresponding quantity cf
material processed by each stripper is to
be determined on s dry solids basis and
by a method submitted to and approved
by the Administrator.

delete

delete

~

“
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«(iv) At the prior request of the Ad-
ministrator, the owner or operator shall
provide duplicates of the samples re-
quired in paragraph (g)i31ti) of this
section,

t3) Where controi technology other
than or in addition to a stripping opera-
tio1: 15 used to attain the emission ltmit
in § 61.64(e), emissions are Lo be deter-
mined as {ollows.

() Test Method 106 18 to be used to
determine atmospheric emissions from
all of the process equipment simultane-
ously. The requirements of paragraph
(g) (1 of this section are to be met. -

() Test Method 107 is to be used to
determine the concentration of vinyl
chloride in each inprocess wastewsater
stream subject to the emission limit pre-
scribed In § 61.64(e). The mass of vinyl
chloride in kg/100 kg product in each
in process wastewater stream is to be de-
termined by using the following equa-
tion:

¢ 2 1Ca RI0-% 1100)
ny = Z
whelo

Carx=tg *inyl chioridw/100 kg product
'¢~=the concentratinn of vinyl chloride as vusured
by Test Msthod 107.

R =waler Aow rais i )/br, determined in accordsnme
with » method which bas been mhmnud .
and spproved by the Adininistra

10+ = Convarslon tactor lor ppm.

7 = Production rate (kmz- detarmined in accord-
e with & Taothen  bich e baon SubeoTLLed
and spproved by tbe Administrator.

(5) The reactor opening loss for which
an emission limit is prescribed in § 61.84
(8) (D) is to be determined. The number
of reactors for which the determination
15 to be made is to be specified by the
Administrator for each individual plant
at the time of the determination based . .
on the plant’s operation.- — For a reactor that is also used as a stripper, the

({» Except as provided in paragraph d rmination i i 3
(e s eetion the Teacior ete ation may be made immediately following the

opening loss is to be determined ustng  StYiPping operation.
the following equation:
W (2.60) (10-%) (Cb)

YZ

C=

.o
(‘= kg vinylehlaride emlsiomm product.
"= Capacily of Lbe reactor in mb,

2. 60- Density of vinyl ehloride st one atmosphere and
2r Cip kgho?. ‘

1(—= Copverxion factor for Y
Cb*ppm by volume viny) chioride as dotermined by
) Metbod 108 of » portable bydrocarbon

which measur h
Y= \umbtr?l batches stnce the reactcr was last ures Vdrocarbons W"th a SenS1t1V.‘ty Of at

edwmenmanpbere least 110 por.
Z- Av s kg of polyvinyl ehloride produced per
bsteh ip the number of batches since the reactor
was last opened to the atmosphere.

(A) If Method 106 is used to deter-
mine the concentration of vinyl chloride
(Cb), the sample is to be withdrawn at
8 constant rate with a probe of sufficlent
length to reach the vessel bottom from
the manhole. S8amples are to be taken
for 5 minutes within 6 inches of the ves-
sel bottom, 5 minutes near the vessel
center, and 5 minutes near the vessel top.

(B) If a portable hydrocarbon detec-
tor is used to determine the concentra-
tion of vinyl chloride (Ch), a probe of
sufficient length to reach the vessel bot-
tom {from the manhole is to be used to
make the measurements. One measure-
ment will be made with*n 6 inches of the
vessel bottoin, one near the vessel center
and one near the vessel top. Measure-
ments are to be made gt each location
until the reading is stabitized. Al hydro-
carbons measured are 1 be assumed to
be vinyl chloride. 33
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(C) The production rate of polrvinyl
- chloride (Z) is o be determined by &
nethod submitied to and approved by the
Administrator.

(41: A ealculation based on the number
of evacuations, the vacuum involved, and
the volume of gas in the reactor is hereby
approved by the Administrator as an al-
ternative method for determining reac-
tor opening loss for postpolymerization
reactors in the manufacture of bulk
resins.

i0!.68 Emission menitoring.

(a) The vinyl chloride, monitoring system required in §61.65(b)(8)(i), or equiv-
alent as to be used to monitor on a continuous basis the emissions from these sources
“or which emission 1imits are prescribed in §61.62(a) and (b), §6].6§(a), and §61.64(a)
1)(b), (c), and (d), and for any control system to wﬁth reactor emissions are
required to be ducted in §61.64(a)(2) or to which fugitive emissions are rgqu1red to
be ducted in §61.65(b)(1)(ii), and (b){2), (b)(5), (b)(6)(ii), and (b)(9)(ii).

§61.68 Imitial repor.

(a) An owner or operator of any
source to which this subpart applies shall
submit @ statement in writing notifying
the Administrator that the equipment
and procedural specifications in §§ 61.65
(®) (1), (D) (D), (b)(P), (D) (4), (b)),
(b)(6), ()T, and (b)(8) are being
tmplemented. -

(b)(1) In the case of an existing
source or a new source which has an
initial startup date preceding the effec-
tive date, the statement is to be submit-
ted within 80 days of the effective date,
unless a waiver of compliance is granted
under §61.11, along with the informa-
tion required under § 61.10. If a waiver
of compliance is granted, the statement
is to be submitted on a date scheduled
by the Administrator.

(2) In the case of a new source which
did not have an initial startup date pre-
ccding the effective date, the statement
s to be submitted within 90 days of the
initial startup date.

() The statement is to contain the
following information:

(1) A list of the eguipment installed

for compliance,
) A W

tion of the physical and functional char-
acteristica of each plece of equipment,

(3) A description of the methods
which have been incorporated into the
standard operating procedures for meas-
uring or calculating the emissions for
which emission limits are prescribed in
§161.685 (b) (1Y) and (b) (B) (D),

(4) A statement that each piece of
equipment is installed and that each
Plece of equipment and each procedure
is being used.

£ 61.6%  Semmiannual report.
(8) The owner or operator of any

source to which this subpart applies shall
| ais

submit to the Administrator on
Mingbastrerei-180dwys o report in writ-

ing containing the information required
by this section.

~9

delete

70

Sentember 15 and March 15 of each year

The first semi-annual report is to be submitted follow-

(b1 (1) In the case of an existing source
or a new source which hms an initial
startup date preceding the effective date,
the first report is to be submitted within
180 days of the effective date, unless s
walver of compliance is granted under
§61.11. I a waiver of compliance is
granted. the first report is to be sub-
n.itted on a date scheduled by the Ad-
wir -rator,

initial report is submitted.

34

ing the Ffirst full 6 month reportirg period after the
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(2) In the case of & new source which.
d not have an initial startup date pre-
ding the effective date, the first report
to be submitted within 180 days of the
itinl startup date.

(c? Unless otherwise specified, the
sner or operator shall use the Test
fethods in Appendix B to thls part to
mduct emission tests as required by
aragraphs (c)(2) and (c)(3) of this
sction, unless an equivalent or an alter-
ative method has been approved by the
Administrator. If the Administrator
nds reasonable grounds to dispule the
esults obtained by an equivalent or al-
ernative method, be may require the use
1 a reference method. If the resuits of
he reference and equivalent or alterna-
ive methods do not agree, the results
btained by the reference method pre-
'ail, and the Administrator may notify
he owner or operator that approval of
he method previously considered to be
qquivalent or altermative is withdrawn.

(1) ‘The owner or operator shall In-
:lude in the report a-record of any emis-
3ions In excess of the emisxion limits pre-
swcribed in §§ 61.63(a) or (b), §.61.63(a),
or §§ 61.84(n) (1), (D), (¢), or (4), or for
any control system to which reactor
emissions are required to be ducted in
$ 61.64(a)(2) or to wtl;ic:‘éutstive eamls-
sions are required to in § 61.85 in i
M dah, M@, M5, X)W, or - ! accordance wi th 561. 68.
(b) (9) (1. The enissions are to be meas<

ured ——- 1n polyvin i i ippi
(2) {TTE owner or opers o eg t).l ).I] Ch]gmde p]a’.‘ts for Wh'lch a stripping
clude in the report & record of the-quas- peration 1s used to attain the emission level

tibv-of-ermisstons—ob-{ viny] chlorkie rem-  Prescribed in §61.64(e),
the foll ina-the-etripp —tor ‘

throneastoreiii-theplant-hasnosisip- — content in the polyvinyl chloride resin.
poxtw=-hrpoiyeinsieivioride-plantefos

swaier-tirc-emission-linit-prescribed -in
roxeeee). Test Method 107 is to be used . .
to determine swmedefi as Tollows. ———~ vinyl chloride content

(1) If batch stripping is vsed, one rep-
resentative sample of polyvinyl chloride
resin is to be taken from each batch of
each grade of resin immediately foliow-
tng the completion of the stripping oper-
atio the resin is tcansiersed-ewi-of d
tire pper, and identified by resin type
and grade and the date and time the
batch is completed. The corresponding
quantity of material processed in each
stripper batch is to be recorded and iden-
tified by resin type and grade and the
date and time the batch is completed.

(i) If continuous stripping is used,
one representative sample of polyvinyl
chloride resin is to be taken for each
grade of resin processed or at intervals
of 8 hours for each grade of resin which
is being processed, whichever is more fre-
quent. The sample is to be taken as the
resin flows out of the stripper and iden-
tified by resin type and grade and the
date and time the sample was taken.
The corresponding quantity of material
processed by each stripper over the time
period represented by the sample during
the eight hour period. is to be recorded
and identified by resin type and grade
and the date and time it represents.

(i1 The guantity of material proc-
eszed by the stripper is to be determined
o & dry solids basis and by a method
submitted to and approved by the Ad-
ministrator.

(v} At the prior request of the Ad-
ministrator, the owner or operator shall
provide duplicates of the samples re-
quired in paragraphs «¢)(2) () and (¢!
(2) i) of this section.
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v The report to the Administrator by
the owner or operator is to inciude the
vainyl chloride content found in all the
samples required in parsgraphs (c) (2)
(1) and (¢) (2) (i) of this section, aver-
aged separately for each type of resin,
over each calendar day and weighted ac-
cording to the quantity of each grade of
resin processed by the stripper(s) that
calendar day, according to the following

equation:
n
2 Po,Ma,
. i=1
Ar = —————
o Qr,
Po, Mo, +P¢,Mq+ . +Po, Ma,
Gy, ,
A-"awlw-_*dxyp'r resin tn
Q-Tom::vduchn s TM over the 38-hour
=T = 8 total
T :; rd{l- dnnuthﬂ-
M= c«;mnmmdmlm_‘nmmphd

grade G uun.u ppm.
F= Produchon G redn vdpumtod by the

Gxaondaolnl!n,w 0;,
n=Total

produced during

vh) 'I'he owner or operator shall re-
tain at the source and make available
for inspection by the Administrator for
a minimum of 2 years records of all data

needed to furnish the information re-

‘ired by paragraph (¢)(2)(v) of this

tion: The records are {o contain the
_silowing information:

(A) The vinyl chioride content found
in all the samples required in paragraphs
) (2) (1) and () (2) (1) of this section,
identified by the resin type and grade
and the time and date of the sample, and

(B} The corresponding quantity of
polyvinyl chloride resin processed by the
stripper(s), identified by the resin type
and grade and the time and date it
represents.

(3) The owner or operator shall in-
clude in the report & record of the emis-
sions from each reactor opening for
which an emission limit 13 prescribed in
§ 61.64(a) (2). Emissions are to be deter-
mined in accordance with § 61.67(g)(5),

e ey o7 fach 17T For a reactor that is also used as @ sgrﬁpe:r’w t:ie
¢ 61.70 ~Femordioens determination may be made immediately following
. ordkeeping.
(a) The owner or operator of any stripping operation.
source to which this subpart applies shall
retain the following information at the 1

source and make it avallable for inspec-
tion by the Administrator for a mini-
mum o! two years;

(1) A record of the leaks detected by monitorinc systen
the vinyl chloride deteetes aryd it )
tHon—iaiet—to—Fopair—the~enks, as re-
quired by § 61.65(b)(8). including wwe’

: delete

- e concentraticns of vinyl chlo- -
ride as measured, analy. d, and recorded
by the vinyl chloride det ctor, irveiwsing
the location of each meu-urement and
the date and approximate time of each

surement,
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(2) A record of the leaks detected
during routine monitoring with the
portable hydrocarbon detector and the
action taken to repair the leaks, as re-
quired by §61.65(b) (8, including a
brief statement explaining the location
and cau.selo( egch le:: dgte'::ed wlﬂt;h
the portable hydrocarbon detector, the . .
date and time of the leak and any action measured in accordance with §61.68.
taken to eliminate that leak. — -

y - (N .

-14) For the rellef dischargesfrom
_reactors subject to the provisions of a
£ 61.65Q7, Teco! or

each reactor, including pressures and
temperatures.

4. Appendix B is amended by adding Test Methods 106 and 107 as follows:

METHOD 106—DETERMINATION Op VINYL
CHLORIDE PROM STATIONARY SOURCES

INTRODDTTION

Performance of this method should not be
sttempted by persons unfamiliar with the
operstion of & gas chromsatograph, nor by
thoss who are unfamilisr with source sam-
pling, as there are many details that are
beyend the scope of this presentation. Care
must be exercised 1o prevent exposure of
sAmpling personnel to tinyl cularide, a car-
clnogen

1. Principle and Applicabllity.

11 An integrsted bag sample of stack gas
containing viny! chloride (chloroethylene)
13 Bubjected to chromatographic analysis,
using a flame fonization detector.

1.2 The method is applicable to the meas-
urement of vinyl chloride in stack gases from
both vinyl chloride and polyvinyl chloride
manufacturing processes, except where the
vio¥l chloride is coniained 1n particulate
matter.

2 Rauge and Sepsitivity

The lower lim.i: of getection will vary ac-
cording to the chromasosTaph used. Values
reported include * - 1 and 4 ¥ 10
mg.

3 Interferezcre . . —- -~ -=The only compound which is known to co-elute with vinyl
. : chloride is acetaldehyde.

rhlorfde pesx ~wstr—r=e Throrrosorh- 24620
colermn MHowewse J° ~<oTi:10n of the vinvi
chioride peak 18 not a::sisctory fo” o pal-
LT Matograph param-

» prior anproval of _acetaldehyde or
.l.ere is_resson t9 hg-.

> with an
¢ present in the *"Compound
© canfirnintion of

fters INAY De Al
the Admnisties o 02
lieve that{soni#

rdenti~al retey
Lanpste. then aopn
the vl ¢ch oieh an abroltine
analyti~al Chmr ns ganxs emo.

TUNCCPY, De et loTed
M\__._m, - ———— ——-ﬂ"ugt

- Mention of triaie L.awe oun specific prod-
vets does not ~vnstitcw endorsement by the
Eunrironmental Frocasmar ALency. 37
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4 Apparatus.

4} sSamphing tFynire 33,

11 Probe--Stalnleas sleel. Pyvres glean,
or Teflon tublng aceording to Stack temper-
ature, each equipped with a glass wool plug
1 reniove particiiate matter

4.1.2 Ssmple ine—Teflon. 6.4 mm outsiue
dlameter, of sufficlent lenglh to counect
probe to bag. A new unused piece is employed
for each series of bag samples that constitutes
ai emisston test.

418 Male (2) and female (2) stainless
steel quick-connects, with ball checks (one
pair without) located as shown in Figure 1.

414 Tedlar bags. 100 lter cepacity—To
contaln sampie.

415 Rigwd leskproal contalvers for 4.1.4,
with covering to protect contents from sun-
light.

g4.1.6 Needle valve—To adjust sample flow
rate

417 Pump—Leak-free. Minimum capac-
ity 2 liters pet minute.

418 Charcoal tube-—To prevent admis-
sion of vinyl chloride to atmosphere in vicin-
1ty of samplers.

419 Pow meter—Por obeerving sample
pow rate; capshle of msasuring a flow range
from 0.10 %0 1.00 titer per minuts.

4.1.10 Conbecting tubing—Tefion, 64 mm
cutside diameter, to sasemble sempie train
(Pigure 1).

4111 Pitot tube—Type § (or equivalent),

attached to the probe so that the :ampling

fiow rate can be regulated proportional to
the stack gas veloclty.

4.2 Sample recovery. .

42) Tubing—Teflon, 84 1'm outside
diameter, to connect bag o gas chromsto~
groph sample loop. A new unused pilece i3
employed for each series of bag sampies thed
constitutes an emission test, and is {o be dis-
carfed upon couclusion of analysis of those

Ansalysis

~3: @OGas chromatograph-—With flame
sonizption  detector. potentiometric strip
«hart recorder and 1.0 to 5.0 ml heated sam-
pling loop in sutomatic sampis valve.

432 Chromatographic columbn—Stainleas
steel, 25 m X 3.2 mm, containlng 80/100
mesh Chromosorb 102.

433 Flow meters {2)—Rotameter type,
0 w 190 mi nitn capacity. with flow control
ralves

434 Gas reguintors—For required gas
celtnder .

435 Thermomelcr—Accurate to one de-
wree centigrade, to measure temperature of
heated ample loop at time of sample injec~
ton

435 Barometer—Accurate to 5 mm Hg, to
meas.re Atmosphertc pressure around gas
¢aromAtozraph during sample analysis.

4317 Pump—Leak-free Minimum capac-
3T, 100 ml min.

443 (Calibration.

431 Tubing—Teflon, 64 rmm outside
clameter. separate pleces marked for each
calibration concentration.

442 Tedlar bLags—Sixteen-lnch square
si-2 -eparals bag marked for each calibra-
tion concentration.

447 Syringe—05 ml, gas tight

4344 Syripge~—50ul, gas tight.

445 Flow meter—Rotameter type, 0 to
1909 m! min range asccursie to +1%, to
meler nitrogen in preparation of standard
2as mixtures

+186 Stop rarrh-—Of known accuracy, to
time pac low (n preparation of standard gas

anxtures

-5
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;. Resgents It ir necessary that oll rea-
cent< be of chromatographic grade
At Analysis.
' 1 Hellum gas or nitropen gas- Zern

¢ uue. for chromntographic carrier ygas
© 2 Hvdrogen gas—Zero grade .
214 Oxygen gasss Zoro grmio
~2 Usltbration.
021 Vinyl chloride, 8098 1 & —Por prep-
aration of standard gas mixtures.

5.2.2 Callbration cylinders (3), optional—
One each of 50, 10 and 5 ppm vinyl chloride
in nitrogen with certified analysis.

523 Nitrogen gas—Zcro grade, for prep-
aration of standard gas mixtures.

6. Procedure.

6.1 Sampling. Assemble the sample traln
a: in Figure 106~1. Perform a bag leak check
according to Section 74. Observe that all
connections between the bag and the probe
are tight. Place the end of the probe at the
centrold of the stack and start the pump
with the needle valve adjusted to yield o
flow of 0.5 lpm. After a period of time suf-
cient to purge the line several times has
elapsed, connect the vacuum line to the
bag snd evacuate the bag untll the rotam-
eter indicates no flow. Then reposition thg
sample and vacuum lines and begin the ac-
tual sampling, keeping the rate proportianal

Jor Air,

exiting

to the ocity. Direct the gas emtsttrgk—
the pdprpe sway From sampling mm"-\\s tack

At the end of the sample period, shut off
pump, disconnect the sample line from the
bag, and disconnect the vacuum line from
the bag container. Protect the hag container
from sunlight.

6.2 Bample storage. Sample bags must bhe
kept out of direct sunlight. When at all pos-
sible. analysis 18 to be performed within 24
hours of sample coliection.

¢.3 Bample recovery. With a piece of Tef-
lon tubing identified for that bag, connect a
bag tniet valve to the gas chromatograph
sample valve Switch the valve to withdraw
gas from the bag through the sample loop.
Plumb the equipment s0 the sample gas
passes from the sample valve to the leak-free
pump. and then to a charcoal tube, followed
by a 0-100 ml/min rotameter with flow con-
trol valve.

6.4 Analysia Set the column temperature
to 155° C. the detector temperature to 225°*
C. and the sample loop temperature to 70° C
When optimum hydrogen and ong(en. m
rates have been desermriae. verify and main-
tain these flow rates during all chromato-
graph operations. Using zero hellum or
nitrogen ae the carrier gas, establish a fiow
rate in the range consistent with the malu-
facturer's requirements for satistactory Qe-
tector operstion. A flow rate of approxi-
mately 15 ml/mip should produce adequate
separstions Observe the base line periodi.
cally and determine that the noise level has
stabllized and that base line drift has ceased.
Purge the sample loop for thirty seconds at
the rate of 100 mil/min, then activate the
sample valve. Record the injection time (the
position of the pen on the chart at the time
of sample injection). the saiaple number, the
sample loop temperature, the column tem-
perature, carrier gas flow rate, chart speed
and the attenuator setting. Record the lab-
oratory pressure. From the chart, select the
peak having the retention time correspond.
ing to vinyl chloride, as determined In Bece

tion 72. Measure th ak ares by use
of shewevoETe Tt T At

the retention time.” Repeat the injection at
least two times or until two consecutive vinyl
chloride peaks do not vary in area more than
5% . The average value for these two areas
will be used to compute the bag concentra-
tion

as required by the detector.

determined

a disc
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6.5 Measure the ambient temperaturc and barometric pressure near the
bag. From a water saturation vapor pressure table, determine and record
the water vapor content of the bag.

7. Calibration and Standards.

7.1 Prepanation of vinyl chloride standard
gus mixtures. Evacuate a sixteen-inch squsre
Tedlar bag that has passed @ leak check -in
(described in Section 7.4) and meter W55
liters of nitrogen. While the bag ia filling, use
the 0.5 ml syringe to inject 250xl of 99.9+ %
vinyl chloride through the wall of the beg.
Upon withdrawing the syringe needle, im-
mediately cover the resulting bole with a
plece of adiesive taps. This gives & conoen-
tration of 80 ppm of vinyl chloride. In a like
manner use the other syringe to prepare dilu-
tions having 10 and 5 ppm vinyl chlaride
concentrations. Place each bag oa & smooth
surface and alternately depress opposite
sides of the bag 50 times to further mix the

7.3 Determination of vinyl chloride re-
tention tune. This section can be performed
simultansously with Section 7.3. Establish
chromatograph conditions identical with
those in Bection 6.3, above. Set attenuator
to X 1 position. Flush the sampling loop
with sero hellum or nitrogen and activate
the sample valve. Reocgd the injection time,
the sample loop temperaturs, the column
temperature, the carrier gas flow rate, the
chart speed and the attenuator setting.
Record peaks and detector responsss that
occur in the sheence of vinyl chlaoride. Main-
tain oonditions. With the equipment plumb-
ing arranged identically to BSection 63, flush
the sample loop for 30 ssconds at the rate of
100 ml/min with one of the vinyl chloride
calibration mixtures and activate the sample
valve. Record the injection time. Select the
peak that corresponds to vinyl chiloride.
Moasure the distance on the chart from the
injection time to the time at which the psak

maximum occurs. This quantity, divided by
the chart speed, 15 defined as the retention
time. Record.

7.3 Preparation of chromatograph cali-
bration curve. Mike s gas chromatographic
measurement of each standard gas mixture
(described in Section 7.1) using conditions
identical with those listed in Bection 83
sabove Flush the sampling loop for 30 seconds
at the rate of 100 ml/min with each standard
gas mixture and activate the sample valve.
Record C,, the concentrations of vinyl chlo-
ride injected, the attenuator setting, chart
speed, peak area. sample loop temperature,
column temperature, carrier gas flow rate,
and retentlon time. Record the laboratory
pressure Calculate A, , the peak area multi-
plled by the attenuator setting. Repeat until
two injection areas are within 5%, then plot
those points va C.. When the other concen-
trations have been plotted, draw a smooth
curve through the points. Perform calibra-
tion daily, or before and after each set of
bag samples., whichever 1s more frequent.

7.4 Tedlar bag leak checks. Before each
use, make sure a bag is leak-free by checking
1t for leaks. To leak check, connect a water .
manometer and pressurize the bag to 5~10
em H.O (2-4 in. BO). Allow to stand for
10 minutes. Any displacement in the water

manometer indicates a leak. Check the rigid container for leaks in this

manner.

40
SP1-16494



(NuTg: An alternative leak chevk metbhod
is 10 pressurizs the g to 5-10 cm HO or
24 tn. HO snd allow 1o stand overpight. -
A deflated bag indicates a lesk.)

8. Calculations,

8.1 Determine thc sample peak &rea as
follows:

A‘= A.A/
Equation 106-1

82 Viny! chioride concentrations. From
the calibration curve described In Section
73, adove, seloct the value of O, that cor-
responds to A, the sample peak area. Oal-
culate C, as follows:

_C.P.T.

P.T, ~————

Equation 106-2

C,

tion of viny! ehloride in the bag

scale at the time of sualysis, °K.
P.-Ttﬁe aboratory pressure st sime of snalysis, mm

€.
T.=The referance um&:nm the mample
tempersture reccrded during ealibratior, °K.

£ References
1. Brown, D. W., Loy, E. W. and Stephen-
* son, M. H, "Vinyl Chloride Monitoring Near
the B. P. Goodrich Chemical Oompany tn
Louisville, Kentucky.” Regton IV, U8, Envi.
ronmental Protection Agency, Survelllance
and Analysis Division, Athens, Georgia, June
24, 1974. -

,
2. “Evaluation of A Collection and Analy- -
tical Procedure for Vinyl Chloride in Air*
by G. D. Clayton and Associates, Decembe. Y.
13, 1974. EPA Contract No. 68-02-1408, Task
Order No. 2. EPA Report oN. 75-VCL~1.

After placing a bag in its rigid container, place

a rotameter in-line between the bag and the pump
inlet. Evacuate the bag. Failure of the rotameter
to register zero flow when the bag appears to be
empty indicates a leak.

(1-Byp )

Byb = The water vapor content of the bag sample,
as analyzed.

omit

o Kigil Lask Prost

P, .re 106-3. lategrated Wog samling mala.
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MrTHOD 107—DITERMINATION OF VIN YL CHLO-
aIipE ConNTENT Or INrFROCEES WASTEWATER
BAMPLES, AND VINYL CHRLOKIDE CONTENY OF
PoLYviNTL Crionmne Rxsoe, Siurey, WET
CAXE, AND LATEX BaMPLES

INTRUDUCTIUN

Puerformance of this method should not be
attempted by persons unfamiliar with the
operation of s gas chromatograph, nor by
1those who are unfamiliar with sampling, as
there are many detalls that sre beyond the
scope of this presentation. Care must be
exercised to prevént exposure of sampling
personne! to vinyl chloride, a carcinogen.

1. Principle and Applicabllity.

1.1 The basis for this method relates to
the vapor equilibrium which i established
between RVCM, PVC, resin, water, and air
in a closed system. It has been demonstrated
that the RVCM in e PVC resin will equili-
brate in a closed vessel guite rapidly, pro-
vided that the temperature of the PVC resin
is maintained above the glass transition
temperature of that specific resin.

12 This procedure is suitable for deter-
mining the vinyl chloride monomer (VCM)
content of inprocess wastewater samples,
and the residual viny]l chlaride monomer
(RVCM) content of polyviny! chloride (PVC)
resins, wet cake, slurry, and latex samples.
It canno! de used for polymasr in fused form,
such as sheet or cubes. If o res} N0 of the
vinyl chloride peak §s not sattsfactory for o
particular sample, thea chromatograph

parameters may be altered with nrior ap--

proval of the Administrator. If there 15 rea-
sor to believe that some other hydrocarbon
with an jdentical retention time is present
in the sample, then supplemental confirma-
tion of the vinyl chloride peak through an
absolute analytical technique, such as mass
spectroscopy, should be performed.

2. Range and Sensitivity.

The lower imit of detection of vinyl chlo-
ride wil! vary according to the chromato-
graph used. Values reported inciude 1X10-7
mg and 4 10-" mg. With proper caltbration,
the upper limit may be extended as needed.

3. Precision and Reproducibility.

An interlaboratory comparison between

seven laboratories of three resin samples,
3 STRNARYT

each split into three parts, wield‘d &
deviation of 2.63% for & sample with a mean
of 2.00 ppm. 4.16% for a sample with a mean
of 1.66 ppm, and §20% for a sample with a
mean of 62.66 ppm.

4. Safety.

Do not release vinyl chloride to the labora-
tory atmosphere during preparation of stand-
ards. Venting or purging with VCM/alr mix-
tures must bs held to a minimum. When
they are required, the vapor must be routed
to outside air. Vinyl chioride, even at low
ppm levels, must never be vented inside tbhe
laboratory. After vials have been analyzed,
the pressure within the vial must be ve-.ted
prior to removal from the instrument t*"rn-
table. Vials must be vented into an activated
charcoal tube using a hypodermic needle to
prevent release of vinyl chioride into the
iaboratory atmosphere. The charcoal must
be replaced prior to vinyl chloride break-
through.

5. Apparatus.

5.1 BSampling.

5.1.1 Bottles—60 ml (2 0z), with waxed
lined screw on tops, for PVC samples.

5.12 Vials—50 ml Hypco-vials! sealed with
Teflon faced Tuf-Bond discs for water sam-
pies.

: Mention of trade names on specific prod-
= ucts does not constitute endorsement by the
Environmental Protection Agency.

yielded
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6.1.3 Electrical tape—or equivslent, to

prevent loosening of bottle topz.
.2 Sample recovery.

:.:.! Visls—With sesls and caps, Perkin-
m.mer Corporation No. 105-0118, or equiva-
tent. .

5.2.2 Analyticeal balance—Capable  of
weighing to *0.001 gram. )

532.8. Syringe, 100 al—Precislon Series
=4~ No. 010025, or equivalent.

524 Vial Sealer, Perkin-Eimer No. 108-
0106 or equivaient.

53 Analysis.

53.1 Gas cbromatograph-—Perkin-Eimer
Corporstion Model P40 head-space ana-
iyver, NO. 104-0001, or equivalent.

5.3.2 Chromatographic column—Stain-
less steel, 2 mX32 mm, containing 04%
Carbowsx 1500 on Carbopak A, Perkin-Elmer
Corporstion No. 105-0133, or squivalent.

5.3.3 Thermometer—0 to 100° C, accurate
%o *+U.1* C, Perkin-Elmer No. 106-0109 or
equivalent.

5.34. Bample tray thermostat system—
Perkin-Elmer No. 103-0108, or equivalent.

63.5 Bepta—Sandwich type, for suto-
matic doaing, 13 mm, Perkin-EFimer No. 105-
1018, or equivalent

636 Integrstor - recorder — Hewlett .
Packard Model $380A, or equivalent.

597 Filter Arier assembly (3)-—Perkin-
Kimer No, 23238117, or equivalent.

53.8 Sosp flm flowmeter—Heowlett Pack-
ard No. 0101-0113, or equivalent.

5.4 Calibration.

64.1 Regulatom—for required gas cyin-
ders. .

6. Reagents.

6.1 Analysiz

6.1.1 Hydrogen gas—zero grade.

6.1.3 Nitrogen gas—zero grade.

€13 Air—zero grade.

{.< Calibration.

6.2.1 Standard cylinders (4)—one each
of 50, 500, 2000, and 4000 ppm vinyl chloride
in nitrogen, with certified analysis.

7. Procedure.

7.1 Sampling.

7.1.1 PVC sampling—Allow the resin or
slurry to flow from a tap on the tank or silo
until the tap lne has been well purged. Ex-
rend & 60 mil sample bottle under the tap, Aill,
sud lmmediately tightly cap the bottle. Wrap
“ectrical taps around the cap and bottle to
nrevent the top Irom loosening. Place an
identifying label on each bottle, and record
ithe date, time. and sample location both on
the bottles and {n & log book.

71.3 Wnter sampling—Prior to use, the
o0 ml vials (without the discs) must be
capped With aluminum foll and mufiied at
400°C for at least one hour to destroy or
remove any organic matter that could in-
terfere with analysis. A$ the sampling loca-
tion ALl the vials bubble-free, to Overfiowing
80 that & convex meniscua forms st the top.
The exceas water 1s displaced as the sealing
dlsc 18 carefully placed, Tefion side down, on
the opening of the vial. Place the alumihum
seal over the disc and the neck of the vial
and crimp into place. AMx an identifying
!abe! nn the bottle, and record the date, time,
aid simple location both on the vials and
'n a log book. All sampies must be kept re-
frizerated until analyzed.

72 Sample recovery. Samples must be run
within 24 bours,

721 Resin samples—The weight of the
resin used must be between 0.1 and 4.6 grams.
An cxact weight must be obtalned (+-0.001
gram) for each sample. In the case of sun-
pensicn resins a volumetric cup ¢an be pre-
pared which will hold the required amount
of sample. The sample bottle is opened, and
the cup volume of resin is added to the tared
sample vial (including septum and slami-
num csp). The vial f» Mmmediately sesled
and the exact sample weizht s then obtained.
Report this value on the data sheet aa it is
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required for calculation of RVCM. In the
case of relatively dry resin sampics (water
content <0.3 welght %), 100 ul of distilled
water must be infjectnd into the vial, after
sealing and weighing, usIDg » 100 41 syringe,
In the case of dispersion resins, the cup
cannot be wused. The sample is inatead
¥eighed approximately 1o an aluminum dish
transferred to the tared via) and w'lghoé
accurstely in the vial. The sampie iz then
lpyl::t: in u‘:; Plerkln-mmer bead space ana-
or valent
ooy Lo O;EC. ) snd conditioned for cne
Norx: Some aluminum vial
center section which must be r:n‘:gio’d“;;w:
to placing into sample tray. If not removed,
:eél:rua damage to the injection needle will
7.2.3 Buspension resin slurry and wet eake
samples-—Siurry must be flterea unngut

tinued only as long as » stead stream
water is exiting from the mnno’l. Excculgef
Qlitration time could result in some loss of
VCM. The wet cake samiple (0.10 to 4.5 grams)
15 added to w tared viss {including septum
and aluminum cap) and immediately sealed.
sampl‘o weight i3 then determined to 3 qect.
mal p The ple s then pl in the
Perkin-Elmer head space snalyzer (or equiva-~
lent) and conditioned for ons hour at 90+C
A sampile 0f wet cake is used to debarl:uno.

TH (tolal solids). This is roquired for calcul-
lating the RVCM.

723 Dispersion resin SIUITY sagiples.—
This material should not be Sltersd. Lample
must be thoroughly mizxed. Using a tared
vial (including septuin and alupyaum cap)
ndd approximately 8 drope (035 to 0.35
grams) of slurry or latex using a medicine
dropper. This shonld be done immediately
after mixing. Seal the vial as 800D as possible.
Determine sample weight accurste to 0.001
grams. Total sample weight must not exosed
0.50 ‘grams. Condition the visl for one hour
at 90°C In the snalyzer. Determine the T8
on the slurry sample (Section 7.3.5).

724 Inprocess Wwastewater samples—
Using & tared vial (inciuding ssptum and
aluminum cap) quickly add spproximately
1 cc of water using a medicine dropper. Beal
the vial as soon &8 poasible. Determine
sample weight accurate to 0.001 gram. Con-~
dition the vial for two hours at 90°C in the

_ analyzer.
73 Anslyeis.
79.1 Preparation of gus chromatograph—
Install the ct and con-

dition overnight as 150°C. Do not comnect the
exit end of the column to the dstector while
conditioning.

7.3.1.1 Fiow rmte adjustments—Adjust
flow rates as follows:

a. Nitrogen carrier gas—Set regulator on
cylinder to read 50 peig. Set regulator on
chromatograph to 13 kg/cm’. Normal flows
&t this pressure should be 35 to 40 co/minute.
Check with bubble fiow meter. *

b. Bumer alr supply—Set regulator on cyl-
iocder to read 5O psig. Set regulator on
cliromatograph to supply alr o burner at &
faty between 250 and 300 oc/minute. Check
with bubble flowmeter.

3. Hydrogen supply—Set regulator on cyl-
inder to read 30 psig. Set regulator on
chromatograph to supply approximately

- 8548 cc/minute. Optimize hydrogen fiow to

¥ield the most ve resp
without ex{inguishing the filame. Check fiow
v/ith bubble meter an@ record this flow
7.3.12 Temperature adjustments—Set
temperatures as follows:
a. Oven (chromatographic column), 50¢

b._Dosing ltne, 140° C.

¢. Injection block, 140« C.

d, S8ample chamber, water temperature,
90° C+10°C.

7.3.1.3 1Ignition of flame ionization detac-
tor—Ignite the detector according to the
manufacturer’s instructions.

73.14 Ampifier balance—Balance the
amplifier according to the manufacturer’s
instructions.

7.3.2 Programming the chromstograph—
Program the chromatograph as follows:

a. I—Dosing time—The normal setting is
2 seconds.

b. A—Analysis time—The normal setting
is 8 minutes, Certain types of samples con-
tain high boiling materials which can causs
interference wtih the vinyl chloride peak on
subsequent analyses, In thess cases the
analysis time must be adjusted to eliminate
the interference. An automated backfiush
systesn can also be used to solve this prob-
lem.

¢. B—Flushing—The normal setting is 0.2
minutes.

. W~—Stabilization time—~The nomal set~
ting 15 0.2 minutes.

e. X—Numbeér of analyses per sample-—The
normal setting s 1.

7.3.3 Preparation of sample turntable—Be-
fore placing any sample into turntable, be
certaln that the center section of the alu-
minum cap has been removed. The numbered
sample bottles should be placed in the cor-
1esponding numbered positiona in the tury.-
table. Inseri samples in the following order:
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<

Positicrs 1 & 2—01d 2000 ppus standards
for condilontny. These are m only
after the niwmiyvser has not been wsed for 24
hours or longer

osition 350 ppin staudurd, freally pre-
pared.

Posttion 4 - 500 ppm standurd, freshly pre-
pared

Postiion §—=2000 ppm
prepared

Posttiry ¢ — 4000 ppin standurd, freshly pre-
pared.

Paosition T—Saniple No. 7 (This is the first
sampie of the day, but is given as 7 to be con-
atstent with the turntable and the integrator
printout.)

After all samples have been positioned, in-
gert the second set of 50, 500, 2000, and 4000
Ppm standards. Samples, including stand-
ards riust be conditioned in the bath of
90° C for 1 hour (mot to exceed 6 hours).

7.3.4 Start chromatogreaph program—
When all samples, including standards, have
been conditioned at 90° C for 1 hour, start
the analysis program according to the manu-
factusers’ instructions. These instructions
mnst be carefully followed when starting
and stopping program te prevent damsge to
the dosing assembly.

735 Determination of total solids (TS).

For wet cake, slurry, resin solution, and
PVC latex samples, determine TS for each
sample by accurately weighing approxim-
atelT 8 to 4 grams of sample in an aluminum
pan before and after placing in a draft
over (105 to 110° C). Samples must be dried
10 wabstant weight. After first weighing re-
tur :+ the pan to the oven for a short pe-
riac of time and then reweigh to verify com-
piets dryness. TS is then calculated as the
dna’ aample weight divided by initial sam-
pie wnight,

8 Celtlration

*.mlibrsrion » 1o be perfecrmed each eight-
ucu: period when the instrument is used.
Ecch dav, prior wo running samples, the col-
umn should be conditioned by running two
¢! the previous days 3000 ppm standards.

&.! Preparation of Standards.

Calibration staudards are prepared by fill-
iLg the vials witbh tbe vinyl chloride/nitro-
rPn standards, rapidly seating the septum
i sealing with the slumxnum cap. Use &
sta‘niess steel line from the cylinder to the
1al. DO not use rubber or tygon tubing. The
s«tnzle line from the cvlinder must be

rtandard, freshly

EUTHORITY:

purged (into hood) for several minutes prior
to Aillling vials. After purging, reduce the flow
rate to approxiinately 500- 1000 c¢/min. Place
end of tubiny 'nto vial (near bottom) and
after one mint i slowly reinove tubing. Placo
aeptun: 1u vial us soou as possible to mint-
mizo mixing air with sumple. After the stand-
ard vials are sealed. inject 100, of distilled
wAter.

8.2 Preparation of chromuatograph calibra-
tlun curve.

Prepare two 50 ppny, fwo 800 ppm, Lwo 2000
ppm, n'it two 4000 ppm standard samples.

. , me »:
4 VooV = B8y
whers
Vo= Vi volunie, oc (23.5).
5. Humspie: eontuine leas than 0.5, watar.
]
Coum P ( 197y 107 4 BB 107 )
I ’ m,
Equation 107-3

The following geners) cquation can be used for any
sumple which contams VOM, PV C andior weter.

Run the caltbration smnples in exactly the A,
saine manner &8s regular samples. Plot A., Cooe KT,
the interrator area counts for each standard !
sample vs C_.. the concentration of vinyl M.V . . . .
chioride in each standard sample. Draw & X 'l('m ‘LK (TS)T:- K. (1-TS)T;
line of hest fit through the points. '
9. Calculations. i
uation 1074
9.1 Response factor. where: Eq
From the calibration curve described in T.=Total solids.
Section 82, above, select the value of C. ote: X.mustbedetemuned.
that corresponds to A. for sach sample, Com- or & 1 cc tspprozimate) wastewater sampic, Equation
pute the response factor, R: for each sample, {307—4 can be nmphhed to the fo met
as follows:
A,15.988 X102 —
A X Croc==" —_— (2.066)(10 3y
k=7 Fquation 107-1 TRy m T
€

Equation 107-5

Results calculated using Equation 1074 ew
¥oNmik Tepresent conoentration based on the
total sample. To obtaln results based on dry

9.2 Residual vinyl chloride monamer con-
centration, or vinyl chloride monomer con-
centration.

Calcuiate C.. as follows: C comtent, divide by TS.
. A.P. (M, V, 18. References.
Co ™ BT -H\ T, 1. Residual Viny! Chloride Monomer Con-
(Ty \mK tent of Polyvinyl Chlcride Restns and Wet
Fauati - ., ! Cake Bamples, B. F. Goodrich Chemuical Co.
. -Quation 107 2 ) gegnanrd Test Procedure No. 1005-T. B. PF.
hd ;" .. Coneentral ( | chlorid Qoodrich Technical Center, Avon Lake, Ohlo.
o ppm, o8 o vnyt e ride fu the sumple, | January 30, 1976.

2. Berens, A. R, “The Bolubtlity of Vinyl
Chloride in Polyvinyl Chloride,” ACS-Divi-
sion ©of Polymer Chemistry, Polymer Pre-
prints 15 (2): 197, 1974,

P .=Laborstory atmosphere pressure, mm Ilg.
T'1= Room temperature, °K
A, = Molecular weight of ch (@2.5).
Vomy olulme of vapor phase (vial volum~ less sample
A {
,,,,_“,:i:me,)mph,_ grams. | 3. Berens, A. R., “The Diffusion of Vizrl
R=(ias constant (62,360). | Chiloride in Polyvinyl Chloride,” ACS-Diri-

K=Heary's Law constant for VCM in PVC at| sion of Polymer Chemistry, Polymer Pre-
WeC, K= - v ' )
5 52X 104=K, for VCM 1 | a’{ prints 15 (2): 203, 1974

.&p;;mgw)xwmﬂw sample lt 90°
T = Equilibrauon temparature, °E. 4. Berens, A. R, L. B. Crider, C. J. Toma-
I tbe follewin il t. Equati nek and J. M. Whitney, Analysis for Vinyl
hedas Souions are met. Equation 107-2 ¢ omsriqe in PVC Powders by Head-Space Gas
Chromatography,” to be published.

oan be simplified as
[FR Doc.75-34513 Filed 12-23-75:8:45 an:)

1. T1=22° C (285° K>,
2 T:=9%0°C (363° K.
3. P,=75mm. He. :

Mote)

Section 112 of the Clean Air Act as amended b 4
of Pub. L. 91-604, 84 Stat. ioeCiya

1685 (42 U.S.C.

1857¢-7); section 114

of the Clean Air Act as amended bv sec. 4(a) of Pub. L. 91-604,

84 Stat.
(42 U.S.C.
by sec.

1857¢-9) ;

1687, and bv Pub. L. 93-319,

Section 301 (a) of the Clean Air Act,
15(c)(2) of Pub. L. 91-6n4, 84 Stat.

sec. 6(a)(4), 88 Stat. 259

as amended
1713 (42 U.S.C. 18570(a).
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