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CHAPTER 1 - ENVIRONMENTAL PROTECTION AGENCY s 1976

Title 40 - Protection of Environment

SUBCHAPTER C - AIR PROGRAMS
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 1ist 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 chlioride, and/or polyvinyl chloride.

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 t¢
vinyl chloride. Reasonable extrapolations from these findinas cause
concern that vinyl chloride may cause or contribute to the same or
similar disorders at present ambient air levels. The purpose of
the standard is to minimize vinyl chloride emissions from all known
process and fugitive emission sources in ethylene dichloride-vinyl
chloride and polyvinyl chloride 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 particinpaicd in the rulemekii . Ly sending
comments to EPA. The comments have beer carefullv concidered, and
~here determined by the Administrator to be appropriate, changes

nave been made to the regulation as promulgated.

Summary of the Standard

In ethylene dichloride-vinyl chloride plants, the standard
Timits 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
Timited to 0.2 g/kg of ethylene dichloride product.

In polyvinyl chloride plants, the standard T1imits vinyl chloride
emissions from equipment preceding and including the stripper in the
plant process flow to 10 ppm. Emissions from equipment following
the 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
2.0 g/kg polyvinyl chloride product.

In both ethylene dichloride-vinyl chloride and polyvinyl chloride
rnlants, relief valve discharges and manual venting of gases are
orohibited 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

<he risk from vinyl chloride exposure tn populations living in the
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vicinity of vinyl chloride-enitting plants btefore and after
implementation of contrcls to meet the standard. There are no dose-
response data for the concentrations of vinvl chloride found in the
ambient air. Theretftore assessments of risk at ambient levels of
exposure were extrapolated from dose-response data from higher
levels of exposure usinag both a Tinear model and a log-probit model.
Extrapolations made with each of these models entailed making
assumptions. Because different assumptions can be made in extrapolating
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 1evals. lsing the linear dose-response model, EPA
found that the rate of initiation of liver angiosarcoma among people
1iving around uncontrolled 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 ciagnosed until 18971 or 1995. Virnyi
chioride is also expected to produce an equal number of primary canrersc
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 of the e cifects 1o expected to be veduced
in nroportion to the reductic: 1n the ambient annual average vinyl
chioride concentration, which is expected to be 5 percent of tﬁe
uncontrolied levels after the standard is implemented.

Changes in the standard since proposal do not affect the level
of control required. Thus, the environmental impact of the promulgated
standard is, with one exception, the same as that described in Chapter €

of Volume I of the Standard Support and Environmental Impact Statement.

Based on data submitted by the Society of Plastics Industry, Inc. (SPI),
the impact on water consumption in the draft environmental impact
statement was overstated. In estimating the impact on water
consumption, ~PA 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

2b

SPI-16654



“tandard are beneticial and will consist of vinyl chloride emission

o buctione ol anprosimately 04 nercent at ethylene dichloride-vinyl
chloride vlapt and 05 porcent at oolvvinyl chloride plants.
Cerrentage numbers foo both source cateqgories are based on an

estimated 90 percent reduction 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 imnpact. Hydrogen chloride is
alreadv emitted by orocess equipbmert at ethylene dichloride-viny]
chloride plants and bv other petrochemical plants in the complexes
where ethylene dichloride-vinyl chloride nlants are typically located.
An incinerator used to attain the standard at an ethylene dichioride-
vinyl chioride 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 hvdrogen
chloride emissions. Hvdrogen chloride 2missinons resulting from
control of vinyl chloride emissions are expected to also be controlled
for the same reason. If even a moderately efficiert scrubber
(9% percent control) were used tc control the hvdroger chloride
emissions resulting from incineration of viny? chigride emissions,
the increase in hvdrogen chloride emissions from 3 tvnical ethylene
dichloride-vinyl chloride plant due to the standars woule be
reduced to 35 percent. However, EP/ nlarc <o “urther =.27 j3te the
need to contral hydrocen chloride emic:zinns, <since diffucion model

results indicate that under "worst-case' metenrclocice’ conditionc, the
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nydrogen chimride emi1ssicm *rar he process equipment and the incinerator
corbined wou'ld cause maximw Avhient concentrations of hydrogen chlorid:
in the vicinity of ethylene dichinride-vinyl chloride plants to be in

the same ranne of somewhat hiaher than existing foreign standards and

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

Economic Impact
In accordance with Executive 0Order 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 [ of the Standard Support and Environmental

Impact Statement. Comments on the proposed standard have resulted in
only ane 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 meetina the OSHA standard cannot be quantified
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at this time, bHut they a0 exowected to overlap tn some detree with the

coate to omeet FRA o Cogmityve et ccton reaqolations o T + Fouvetin.
the tugitive epission vecutat o e e Tapded s tre et b cng b o teed
above tor mieetiog the poomiioated voanlatton.,  Doabeae b arate iy

+he canital cost of meeting the fuaitive emissinn regulations 1s 537
~i11ion and the annualized cost 1o =72 willion,

The standard i< not exnectet o deter construction of new

stnylene dichloride-vinvl chloride plants or mos

et

types of new
nolyvinyl chloride plants. For ~ne .02 of polyviny) chloride
nlant (dispersion procec:) tnat recresents 13 percent of the industry
nroduction, the standard wiuwld siornificantly deter the construction
of smaller nlants.

I+ is estimated *ha* the nrice of polvvinyl chloride resins
will rise hv apnroximately 7.3 sercent in order to maintain
nrecontral neefitability and alse to recover the total annualized
contrnl costs necessitated by tne standard at ethylene dichloride-
yvinel chloride ~lanve and nnlyyinvl chloride plants. This increase
i< pstimated to translate into a maxiwucr consumer nrice increase in
goods fabricated from nclsvinyl chloride resins of approximately
3.5 gercent. Pecoverv of efflyent annua’tized costs plus maintenance
of precontrol orofitability is eitimated to add aporoximately 2
nercent to nolvvinvl chlsride resin orizes and result in an additioral

mayimum o consumer ~rice increase nf 1 onercent.
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Pobie S o

Guring the pubbyo s omie nt et peed o000 comanent bt
on the proposed standard wers veceived. Thoere were S o
industryvs 3 trom environmental qroups. tH trom federal, “iyte, 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 Washington, 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]

Chioride, Volume I1).

Significant Comments and Changes to the
Proposed Regulation

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

Only three commenters (two companies and one Federal agency) argued
that available data are not sufficient toc justify regulating viny:

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 tPA that shows that it is clearly not
a hazardous air pollutant. The commenters did not provide conclusive
evidence that vinyl chloride 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 from the
National Institute of Occupational Safety and Health's listing of
workers with angiosarcoma. EPA agrees that there are questions concerning
the level of exposure of those cases not involved directly in polyvinyl
chloride and vinyl chloride production, and in some cases the pathology.
These uncertainties are stated in the appropriate footnotes 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 vwnerover 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 affect the standard itself. The 1974 emission levels
were also used in diffusion modeling to project maximum ambient air
concentrations around uncontrolled plants. These maximum air concen-
trations would probably be lower if 1976 emission levels 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 regulating 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 1imit 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

8
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substitutes which have not been thoroughly studied; (3) there are a
number of employees, particularly in the fabrication industries, who
would become at Teast temporarily unemployed: and (4) control technology
is available which is capable of substantially reducing emissions
of vinyl chloride into the atmosphere.
EPA agrees that substitutes do exist or could be manufactured
for most polyvinyl chloride uses. However, in general, these
substitutes do not have some of the more desirable characteristics
of polyvinyl chloride, such as nonfiammability. If vinyl chloride
and polyvinyl chloride were banned, other substitutes with these more
desirable characteristics would likely 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.
Another 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 cuntrol technology (considering
costs). In developing standards under section 111, standards are

nct 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, s¢ it
does not seem appropriate to consider costs to a greater extent

under section 112 than would be done under section 111. In developing
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 could be required. One limit 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 durino the comment period. Based on the information
Jmitted, EPA decided te exempt polyvinyl chloride reactors and
associated equipment from applicability of the standard if the
reacors 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 relatively 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 the
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 opening 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 oal) 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

Timits 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 contents for
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 lost.
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SPI-16664



The contents of a reactor can be manually vented to a gasholider or
other holding vessel. However, 1n 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 1imits
in the promulgated standard. Etrcept for the standard for reactor
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 reguired.

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 a process line or recovery system. In this case, any leakage

from the relief valve would be contained.
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The requlation for obtaininag 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 orocedure 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 regulation for taking samples has also been 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 §61.67(1) means that
a piece of equipment contains or contacts either a liquid that is at
Teast 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 monitoring
system for continuously 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 'nr ti/ 1o specify wowe criteria for
judging the acceptability of monitaring systems. The accuracy of

the monitoring system would be related to the frequency of calibration.
EPA s 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 FPA.

The portable hydrocarbon 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 reqgulation for compressors.
The promulgated standard has separate regulations for rotating and
reciprocating compressors. This is consistent with having separate
requlations 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
promuigated standard requires that the plant owner or operator who
submits a request for determination of equivaiency within 60 days of the
promulgation date. This is intended toc 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" [560.61(1)] has been clarified by stating that it means
equipment that contacts vinyl chloride 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 regulation for opening of
equipment. Equipment that has met the opening of equipment regulation
can contain more than 10 ppm vinyl chloride 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 :361.64(e), 61.67(a)(2)(i1), 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.

-
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The regqulation for loadine .nd unioading lires in .61.65(b)[¢)
fas been revised to clarify that it applie< only tc lines that are
disconnected after each loadinu or unloading operation. Permanently
installed pipelines that are opened infrequently for inspection or
maintenance, for example, are covered by the opening of equinment
regulation rather than the loading and unloading iine regulation.

The regulation for inprocess wastewater in the proposed standard
could have been misinterpreted to require individual treatment of
wastewater streams. Section 61.65(b)(9)(i) of the promulgated
standard clarifies that wastewater streams that are required to
be treated (i.e., those containing greater than 10 ppm vinyl chloride)
can be combined to be treated. However, wastewater Streams that contain
greater than 10 ppm vinyl chloride cannot be combined with wastewater
streams that contain less than 10 ppm vinyl chloride before treatment;
i.e., dilution cannot be used to meet the standard.

The commenters recommended several changes in the emission
1imits which have not been incorporated into the promulgated Standard.
These are discussed in the following paragraphs.

It was recommended that the requirement for double mechanical seals
on pumps, compressors, and agitators be removed because the single
seals currently used on this equipment have small emissions and are
more reliable than double mechanical seals. EPL is aware that
each fugitive emission source, such as one gump, taken by itself
causes relatively small emissions. Fugitive emissions considered
as a whole are a significant source of ermissions, and the goa!l
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of the standard is to reduce these. Double mechanical seal pumps

are commonly used in the industry for emission reduction. Sealless
pumps or equivalent systems are available as options to double mechanical
seals.

The commenters recommended increasing the averaging time
for the 10 ppm 1imits and the emission limits for reactor opening
and stripping to 30 days. Some of the commenters apparently
thought that the 10 ppm limits had to be met on an instantaneous
basis. However, since the performance test for determining compliance
consists of three runs for a minimum of an hour each, the averaging
time for the 10 ppm 1imit is at Yeast three hours. Increasing the
averaging time to 30 days for any of the emission 1imits would
permit higher peak emission levels. EPA has determined that this
is neither desirable nor necessary.

Some commenters requested that the stripping levels for
dispersion resins be made the same as for other resins and others
requested that they be made less stringent. EPA decided not to
make the standard for stripping dispersion resins the same as for
other resins because there is sufficient evidence to indicate that
these resins are more difficult to strip than other resins. With
regard to making the stripping levels for dispersion resins Tess
stringent, only one of the eight manufacturers of dispersion resins
specifically commented that the dispersion resin standard should be
made less stringent. Only two of several grades of dispersion
resins made by this company cannot meet the 2,000 ppm limit. The
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nronosed standard takes into considevation that some resins are
cove difficult to strip than others by vroviding for averaaing
amona different resins.

(8} Testina, Reporting, and Recordkeeping. There are several

relatively minor changes in the testing, reporting, and recordkeeping
requirements. A orovision 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 required by Test Method 106, a time-
weighted average is to be used.

One 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
is 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 cpened. 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

Toss. It is FPA's intent that once a resin has been stripped to the
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required levels, that additional controls are not required. Under

the new provision, vinyl chloride escaping from the resin after it has
been stripped to acceptable 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 required in the proposed standard. The addition
of a §ﬁécific 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. It 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
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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

Tooking 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 technigue 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
detectinn 0.5 ppm vinyl chloride in air. This 15 sensitive enough
for monitoring the 10 ppm emission limits stipulated in the standard.

In section 6.4 of Test Method 106 the requirement 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 anly 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. 91-604, 84 Stat. 1685 (42 U.S.C. 1857¢c-7; Section 114 of

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

~NJ

84 Stat. 1687, and by Pub. L. 93-319, sec. 6{a)(4), &8 Stat. 259
(42 U.S.C. 1857¢c-9); Section 301(a) of the Clean Air Act, as amendec

by sec. 15(c)(2) of Pub. L. 91-604, 84 Stat. 1713 (42 y.S.C. 1857g{a ;.

Date ‘ “4ministrator
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Part o1 of Chapter 1. Title 40 »f the “ude of Federal Regulations
i< 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 - MNational 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.
61.6% Initial report.
61.70 Semiannual report.
61.71 Recordkeepina.
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. 1857¢c-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. €(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.S.C. 1857g(a).

3. Part 61 is amended by adding Subpart F as follows:

22

SPI1-16675



Subpart F—Naticnal Emission Standard for
Vinyt

§61.60 Applicability.

¥ This subpart applies to plants which - (a)
produce: - -
ethylene dic e by \ )
oxvgen and hydrogen chloride with
ethylene.
V‘ik' viny] chiorlde by anmy process. {2)
and,or N
(¢7 one or more polvmers containing ( )

any fraction of polymerized viny! chlo-
ride.

(b) This subpart does not apoly to equioment used in research
and development if the reactor used to polymerize the yinyl chloride processed
in the equipment has a capacity of no more than 9.19 m3 (50 gal) and the
nroduct is not sold.

(c) Sections of this subpart other than £561.64(a)(1), (b), (c), and (d)
do not apply to equipment used in research gnd deve]opment 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 (1100 gal), and the
product is not sold.

§ 61.61 Definitions.

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

(a) “Ethviene dichloride plant™ in-
cludes any plant which produces ethylens
dichloride bv reaction of oxygen and
hydrogen chloride with ethviene.

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

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

(d) “Slip gaure” means a gauge which
has a probe that moves 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,

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

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

‘g) “Dispersion resin” means a resin
manufactured {n such a way as to form
fluid dispersions when dispersed in s
plasticizer or plasticizer/diluent mix-
tures.

th) ‘Latex resin’” means a resin which
is produced by a polvmerization process
which initiates from free radical catalyst
sites and is 80ld undried.

(1) “Bulk resin” means a resin which
ts produced by a8 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 polyviny! chioride
or results from the production or use of
any raw material, intermediate product,
finished product. by-product, or waste
product containing viny! chloride or
polyvinyl chloride but which has not been
discharged t0 » wastewnter treatment
process or discharged untreated as

wastewater. 23 S P" 1 66 76



K+ Wislewater treatment process™
includes any process which modifies
chrmmcteristiics such as BOD. COD, T88,
and pH, usually fer the purpose of meet~
ing efluent guidelines and standarda; it
does not include any process the purpose
of which s to remove vinyl chloride from
waler W Imeet requiremenis af this
subpart.

v “In viny) chlortde service” me
that a plece of equipment contains, er
a liquid that is at least 10 percent by
weight viny! chloride or a gas that is at
least 10 percent by volume vinyl
chloride.

(m)> “Viny) chloride W
device which obtains air sam from

one or more points op & continuous se-
quential basis and analyzes the samplea
with gas chromatography or, i the
owner or operator assumes that all hy-
drocarbons messured are vinyl chloride,
with infrared spectrophotometry, flame
ion detection, or an equivalent or alter-
native method.

(n) *Portable hydrocarbon detector”

means a device which measures-ydro- .
varbons-—with-o.sonsitivity—of-at -east§ -
pporund is of such design and size that

it can be used to measure emissions from
localized points.

(o) “Standard operating procedure”
means a formal written procedure offi-
cially adopted by the plant owner or
operator and available on a routine basis
to those persons responsivle for carrying
out the procedure.

{p} “Run” means the net period of
time during which an emission sample is
collected.

1q) “Ethylene dichloride purification”
includes any part of the process of ethyl-
ene dichloride production which follows
ethylene dichloride formation and i
which finished ethylene dichloride s
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 chioride is produced.

(s) *“Reactor” includes any vessel In
which viny! chloride is partially or totally
polymerized into polyvinyl chloride.

(t) “Reactor opening loss” means the
emissions of wviny! chloride
when a reactor is vented to the atmos-
phere for any purpose other than an
emergency relief discharge as defined in
§ 81.65(a).

(u) “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 resin, stripper includes any vessel
which is used to remove residual vinyl
chloride from polyviny! chloride resin
immediately following the polymeriza-
tion step in the plant process flow.

§ 61.62 Emission standard for ethyvlene
dichloride plants.

An owner or operator of an ethylene
dichloride plant shall comply with the
requirements of this section and § 61.65.

(a) Ethylene dichloride purification:
The concentration of vinyl chloride in

ar contacts

monitorine systen"
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all exhaust gases discharged to the at-
mosphere from any equipment used in
ethylene dichloride purification is not
to exceed 10 ppm. except as provided in
Lg;igs‘;’-wﬁmg‘”gg?ﬁ“‘ does not . heen opened, is out of operation, and met
meets the requiremert in § 61.65(b) (8)
(L) e = ——_ —before heing opened.

(b) Oxychlorination reactor: Except
as provided tn §61.65(a), emissions of
vinyl chloride to the atmosphere {rom

SZ?JWO.? a/ke (0.902 1b/100 1b)
the 100 percent ethyl dichloride prod-

uct from the oxyehlorination process.

§ 61.63 Emission standard for vinyl
chloride plants.

An owner or operator of a8 viny! chlo-
ride plant shall comply with the require-
ments of this section and § 61.65.

(a) Viny! chloride formation and puri-
fication: The concentration of vinyl
chioride in all exhaust gases discharged
to the atmosphere from any equipment
used in vinyl chloride formation and/or
purification is not to exceed 10 ppm, ex-
cept as provided in § 61.65(a). This re-

quirement does not apply u;e:qm ment hjas been opened, is out of operation, and met
emen
1ngflesw)w)u) before being opened.

§ 61.64 Emission standard for polyunyl
chloride plants.

An owner or operator of & polyvinyl
chloride plant shall comply with the re-
quirements of this section and § 61.68.

(a) Reactor: The lollowing require-
ments apply to reactors:

{1) The concentration of vinyl chlor-
ide in all exhaust gases discharged to
the atmosphere from each reactor is npt
to exceed 10 ppm, except a8 provided tn
paragraph (a)(2) of this section ang

§61.65(n).

(3) The reactor opening loss {from N N
reactor is Dot o 2 o rn1031d§ k
shigeintiiiuig i Chmr .
a0emd) of polyvinyl chioride product, ~~ = . 077 2 1h yiny] chloride/1b)

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 af prepolymerization and
postpolymerisation.

. (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
g1scharge means a discharge to the atmosphere which could not have been avoided
by taking measures to prevent the discharge. Within 10 days of any
”lsrharge to the atmosphere from any manual vent valve, the owner or operator
0¢ the source from which the discharage occurs shall submit to the Administrator
¢ report in writing containing information on the source, nature and cause of the
ciscrarge, the date and time of the discharge, the approximate total vinyl chloride
1035 during the discharge, the method used for determining the vinyl chloride

ioss, the action that was taken to rrevent the discharge, and measures adooted
<c crevent future discharges.
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’

‘o) Stripper: The concentration of
viny} chloride in all exhaust gases dis-
charged to the atmosphere from each
stripper is not to exceed 10 ppm, except
as provided in § 61.65¢(a) This require-

meat does Dot spp¥togguiﬁment that has been cpened, is out of operation, and met

18 Treq ment in

t 61.65(b) (8) (}) p———rre——

() Mixing, welgihing, and holding
cofitalners: The concentration of vinyl
chloride in all exhaust gases discharged
t0 the atmosphere from each mixing,
weighing, or holding oontainer in vinyl
chioride service which, precedes the strip-
per (or the reactor if the plant has no
saipper) in the plant process flow is not
0 exceed 10 ppm, sxcept as provided in
$ 61.65(n). This requirement does not
apply to equipment thatyl
masks the requirement in § 61.85(b) (8)
(1) e . -

(d) Monomer recovery system. The
concentration of vinyl chloride in a}] ex-
haust gases discharged to ths afmos-
phere from each monomer recovery sys-
tem is not 1o exceed 10 ppin, except as
nrovided in § 61.65(a). This requirement
does not apply to equipment that
and-mreets the requirement in § 61.65(b)

before being opened.

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

has been opened, is out of operation, and met

(61 (1) _before being opened.

.er Sources following the stripper(s):
The following requirements apply to
emissions of vinyl chloride to the at-
mosphere {rom the comblnation of all
sources {following the stripper(s) (or the
reactor(s) if the plant has no strip-
per(s)] in the plant proceas Sow, in-
cluding but not limited to, centrifuges,
concentrators, blend tanks, fllters, dry-
ers, conveyor alr discharges, baggers,
storage contalners, and {nprocess waste-
water:

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

w mey not
2xceed:

1y 2000 ppm for polyvtwl@ispersion
resins, excluding latex resins;

fii) 400 ppm for all other polyvinyl
chioride resins, including Jatex resins,
averaged separately for each type of res-
n; or

(2) In polyvinyl chloride plants con-
trolling vinyl chloride emissions with
technology other than stripping or in
addition to stripping, emisstons of vinyl
chloride to the atmosphere may not
exceed:

1) 026 ¥pil00-kg. (020 1b/100- 4By T
rroduct from the siripperis' lor reac-
torig if the plant has no stripper(s)]
fur diepersion polvvinyl chleride resins,
excluding latex resins, with the product
detr-mined on s dry solids basis:

immediately after the stripping operation is complated,

chloride

2 /e (2.092 10/1D)
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1) SRRt~ — ) 4 /ka (0.9004 1b/1b)

product from the strippers ({or reac-
toris) A the plant has no stripper(s)?
for all other polyviny! chloride resins.
{neluding latex resins. with the product
determined on a dry solids basis.

§ 61.65 Fmission standard for ethylens
dichloride, vinyl chioride and poly-
vinyl chloride planis.

An owner or operator of an ethylene
dichloride. vinyi chloride. and/or poly-
vinyl chloride plant shall comply with
the requirements of this section.

ta) 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
relief discharge means a discharge which
could not have been avolded by taking
shamlnbide measures lo prevent the
discharge. Within 10 days of any rellef
valve discharge, the owner or operator of
the source from which the relief valve
discharge occurs shall submit to the Ad-
ministrator a report in writing contain-
ing Information on the source, nature
and cause of the discharge, the date and
time of the discharge, the approximste
total vinyl chloride loes during the dia-
charge. the method used for determining
the vinyl chloride loss fhe setion thas

was taken to prevent the discharge, and
measures sdopted to prevent future dis-
charges.

‘b)) Fugitive emission sources:

11 Loading and unloading lines: Vinyl
~hloride em:sstons from loading and un-

loading UnesAare 1o be minimized &s
follows:

(11 After each loadinig or unloading
operation and before opening a loading
or unloading l.ne to the atmosphere, the
quantity of vinyl chloride in all parts of
each loading or unloading tine that are
to be opened wo the atmosphere is to be
reduced so that the narts combined con-
tain no greater than, ¥ ol vinyi
chloride, ag_standarg temperature and

»ich are opened to the atmosnhere afier zac

Toading or unloading operation

0.1038 m3 (1.13 ft3)

pressure. and

air Any vinyl chdoride removed frem
a loading or unloading line in accord-
ance with paragraph (b <13 (i1 of this
section is to pe ducted through a control
svstem from which the concentration of
vinyl chlonide in the exhaust gases does
not exceed 10 ppm, or equivalent as pro-
vided (n § 61.66.

(2" Slp gauges: During load:nu or un-
loading operations. the vinyl chloride
emissions from each slip ganuge in vinyl
chloride service are to be minimized by
ducting anr vinyl chloride dischargeu
from tre slip gauge through a control
system from whuch the concentratior of
vinyl chloride in the exhaust gases does
not exceed 10 pom. or equivalent as pro-
vided 111 § €1.66

13 Leakage {rom pump. COMPressor,
and agitator seals: ’

(11 Rotating pumps. Vinvl chloride
emissions from seals on all rotating
pumps i vinyl chloride =¢rvice ure w he
minimizec by mnstalling sealles: pumps,
pumps with double mechsnica) seals, or
equivalent as provided in § 6166 1f
double mechanic.! sesls are used. vinvl
chloride em:ssions from the seals are to
be mimimired by maintaining tie pres-

at
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sure between tha tun . - ¢o thit any
lvak that oceurs I into the pump; by
ducting sny vinyl chloridc between the
two seals tlirough a control system {rom
which the concentration of vinyl ehlo-
ride in the exhaust gases does not ex-
cecd 10 ppm; or equivalent as provided
in § 61.66.

«({i* Reciprocating pumbps: Vinyl chlo-
ride emissions from seals on all recipro-
cating pumps in vinyl chlonde service
are to be mintmtzed by instailing double
outboard seals, or equivalent as provided
in § 61.66. If double outboard seals are
used, vinyl chloride emissions from the
seals are to be minimized by maintaining”
the pressure between the two seals so
that any leak that occurs is into the
pump; by ducting any vinyl chloride be-
tween the two seals through & control
system from which the concentration of
viny! chioride in the exhsaust gases does
pot excesd 10 ppm; or equivalent as .
providad in § 61.66. __Rotating

(1 WITeTTpresdor: VIny1 chioride emis- :
sions from seals on all compressors in
vinyl chloride mervice are to be mini-
mized by installing compressors with
double mechanical seals, or egquivalent
as provided n | 61.66. If double mechan-
ical seals are used, vinyl chioride emis-
sions Irom the seals are to be mimized
by maintaining the pressure between
the two seals 50 that any leak that oc- _  COMPressor
curs is into the QEENRET DY ductinig dny
viny] chloride between the two seals
through a control syst®m from which
tiie concentrdation of vinyl chloride in
ihe exhaust gases does not exceed 184
rom: or equivalent as provided in § 61.C%.

{1v) Reciprocating Compressors: Vinyl chloride emissions from seals on all
reciorocating compressors in vinyl chloride service are to be minimized b
instailing double outboard seals, or equivalent as provided in §61.66. 1¥ double
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’
-z2u~3 is into the compressor; by ducting any vinyl chloride between the two sea™s
thro\gh a control system from which the concentration of vinyl chloride in the
exhaust gases does not exceed 10 ppm or eguivalent as provided in §61.66.

o Agitator: Vm,l chlonde emissions ( v)
from seals on all agitators in vinyl chlo-
rice service are to be minimized by in-
clawu.lig agitavors with double mechani-
czl seais, cr eguivalent as provided i,
. 6175 1L double mechanical seals are
wsed. vinvi chloride emissions {rom the
3 ire to be minimized by maintaining
‘n.e pressure between the two seals so
.aloany leak that occurs is into the — agjtated vessel;
<smwmp by ducting any vinyl chloride be-
rTerny the two seals through a contro!
sz- ' from which the concentration of
\ —m chioride in the exhaust gases doe:
n~tencead 10 Ppm; or equivalent as pro-
Vit 1in 61 66.

<1+ Leakage {rom reliel valves: Vinyl
coride emissions due o leakage from
relief valve on equipment in vinyl
ervice are to be minimized by A
r a rupture disk betyeen the _ ,Ly connecting the relief valve discharge tc a

. “tand the relief valve ,or equiva- b] S r T
L *“mxdod in £ 6156 ’ ] PT‘OCGJS I 1ne O.- Y‘EC(.)VET)/ systenm,
: nual ventinz of zase gélpas.  EXCept as provided in 561.64(a){3), all

~r.on are manaally vented from equin-
montn vinsl chloride «orvice are to be
~ted through a control sysiem from
Yach tne concem ation of vinyl chloride
. ~tpases does not exceed 10
nrotoer equ \a]cnt as provided in § §1.66

SPI-16681



61 Opening of equpment: Vinyi

chloride emissions from opening of
equipment fare tc D m!ni;—nﬁ as

Tollows:

‘1 Before opening any equipment for
Anv reason, the quantity of vinvl chilo-
ride is to be rediced so that the equip-

“including loading or unloading lines that are not
onened to the atmosphere after each loadina or
unloading operation)

ment contains no more than 2.0 percent ,0950 \3
by volume vinvl chlnride nrﬁ—f”r

galt of vinyl chloride, whichever is
Inrger., at standard temperature and
pressture. and

(i)Y Any vinyl chloride removed from
the equipment in accordance with para-
graph M (8) (D) of this section ts to-be
ducted through a control system from
which the concentration of vinyl chlo-
ride in the exhaust gases does not exceed
10 ppm, or equivalent as provided in
§ 61 86.

(8" Leak detection and elimination:
Vinyl chloride emissions due to leaks
from equipment in vinyl chloride service
are to be minimiged by instituting and
implementing a fermal leak detection
and ellmination program. The owner or
operator shall submit & description of
the program to the Administrator for
approval. The program is to be sub-
mitted within 45 days of the effecttve
date of these regulations, unless a waiver
c! compliance Is granted under § 61.11.

If o waiver of compliance Is granted, the
program is to be submitted on a date
scheduled by the Administrator. Ap-
rroval of a program will be granted by
t.“ Admmm.rator provided he finds:

al area of the plant where a leak

clecateds

I- includec a reliable and accurate

N ble hvdrocarbon detector to be used
b v te find small leaks and to pin-
T - the moror leaks indicated by the
Sl linile dedestor,

o-— 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.

nindud%imeQMeandacc monitoring system
uv! chloride etection of
or leaks and  ident ﬂcation of the

The portable hvdrocarbon detector 75 to —easure
hydrocarbons with a sensitivity of at Teast 17 oo,

T provides for en acceptable cali-
.7 and maintenance schedule for
-~~~ 1 chloride and portahle
‘- - rocn detector,
e loeation and number of point-
~ 2itored and the frequency of
provided for in the program
e“‘*ble when they are compared
rumber of pieces of equipment
. . chloride service and the size and
o c.ooaravout of the plant.
I+ containg an acceptable plan of

- 70 Ye tonen vhen a lenk s de-
co, e

- It contains a definition of leab
le when compared wi'h
"r" concentranons of vine.
> the areas of the plapt to be

erts of background concern-
v« T vinel chlomde in the areas of

i

Lmgnitoring system

monitoring system

“ the vinyl chloride deteeder 4—— mMONitoring 5yster
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the nlant to be monftared by the vinvi
chloride detseveiare to be included with
the deseription of the program. The defi-
rition of leak for a given plant may VAary
among the different arens within thwe
plant and is also to chunge over time
ns background concentrntions in  $he
plant are reduced.

(% Inprocess wastewnter: Vinyl chio-
ride emissions to the atmosphere frem
inprocess wastewater are to be reduced
ns follows:

(i) The concentration of vinyl chlo-

monitorine

fusten

)

ride In each Inprocess wastewater stream,— CC2taining greater than 10 ppm vinyl chloride measured

immediately as it leaves & piece of equip-
ment and before being mixed with any

other inprocess wastewster stream fis to no more than

to be reduced ppm by,

being exposed to the atmospheres =
fore being discharged to a wastewater
trestment process; or d@ischarged un-
treated as & wastewster. This parsgraph
does apply to water which s used to dis-
place vinyl chloride from equipm:nt be-
fore it is opened to the atmosphere in
accordance with § 61.64(a)(2) or para-
graph (b) (8) of this section, but does
not apply o water which is used to wash
out equipment after the equipment has
already been opemed to the atmosphere
in accordunce with § §1.64(n) (2) or para-
graph (b) (6) of this section.

(i) Any viny! chloride removed Irom
the inprocess wastewater in accordance
with paragraph (b) (9) () of this section
is to be ducted through a control system
from which the concentration of vinyl
chloride i{n the exhaust gases does not
exceed 10 ppm, or equivalent as provided
in § 61.66.

(¢) The requirements in paragraphs
MY, M, MG, DG, D
and (bJ) (8) of this section are to be in-

"corporated into a standard operating

procedure, and made avallable upon re-
quest for inspection by the Administra-
tor. The standard operating procedure is
to tnclude provisions for meas

vinyl ¢ icride in equipment -

(1230 gal) in volume for which emis-
sion lim!t is prescribed in § 61.85(b) (&)
(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 requirementas n
§ 61.87(g) (5) (D (A) or (g (5) (D) (B).

§ 61.66 Equivalent equipment and pro-
cedures.

Upon written application from an own-
er or operator, the Administrator may
approve use of equipment or procedures
which have been demonstrated to his
satisfaction to be equivalent in terms of
reducing vinyl chloride emissions to the
atmosphere to those prescribed for com-
pllance with a specific paragraph of this
subpart.

§ 61.67 Emission tests.

(a) Unless a walver of emissio. testirig
ts obtained under § 81.13, the owner or
operator of a source to which this sub-
part applies shall test emissions from
the source,

hefore being mixed with any other inprocess wastewater
stream which gontains less than 10ppm vinyl chloride;

4,75 3

Requests for using equivalent methods as the initial
measure of control are to be submitted to ?he
Administrator within 60 days of the effective date.
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(1) Withifi 90 days of the effective ante
in the case of an existing source or &’
new source which has an tnitial startup
date preceding the effective date, or

12y Within 90 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 condi-
tions as may be specified by the Adminis-
trator hased on representative perform-
ance of the source.

(d) Each emisgjon test is to consist
of three runs. For the purpose of deter-
mining emiasions, the average of results
ofallrunsistoapply. ——— —————

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

tf) The owner or operator shall retain
at the plant and make avallable, upon
request, for inspection by the Admints-
trator, for a minimum of 2 years recordes
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 required bv bparscranhs
@y, @@, @A), @4, and
(g) (5) af this section, unless an equiva-
lent method or an alternative method
has been approved by the Adrainistrator.
If the Administrator finds reasonable
grounds to dispute the results obtained
by an equivalent or slternative 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 obtalned by the
refercnce method prevail, and the Ad-
ministrator may notlfy the owner or
operator that approval of the method
previously considered to be equivalent or
alternative is withdrewn.

(1) Test Metnod 106 is to be used to
determine the vinyl chloride emissions
from any source for which an emission
limit is prescribed in §§ 61.62(a) or (b)
§61.63a!, or §§ 61.64(a> (1), (by, (c), Or
«d), or from any control system to which
reactor emissions are required to be
ducted in § 61.64(a) (2) or to which fugl-
tive emissions are required to be ducted
in §§ 6165 (H D, M2, (b)(H),
DY 6y (1, o1 th) (@) (i),

. ti» For each run, one sampic ts to be
collected. The sampling site is to be at
least two stack or duct diameters down-

;‘1@; average is to be computed on a tire
weiqghted basis.

within 24 hours,
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stream and one ual! diameter upstream
irom any flow distarbance such as &
bend. expansion, contraction, or visible
tlame. For a rectangular cross section an
(quivalent diameter 1s to be determined
irom the {ollowing equatlon:

engthy (width)
conoeond ot demiets 2 -- -
‘ wimeter length + width

The sampiing point in the duct 1s to
be at the cenirold of the cross section.
The sample Is to “e extracted at a rate
proportional to the gas velocity at the
sampling point. The sample is to be
taken over a mintmum of one hour, and
is to contain a minimum volume of 50
lnelxls corrected to standard conditions.

(i)

combsgttion-ix-sseduoreduseriryiphio -
ride-omistions, The concentration of vinyl
chloride as determined by Test Method
108 is to be

tion of
emwom by using the following equa-
tion:

10 9

« C
seerrotsd =14 50 g percent Oy
where
Cr corree =T hn conpentration of viny! chiortde in
’ ted) be sxhanst guses, corrected to 10 pee-

p-mm
Cy=The oonosntiadon of vinyl chiortde w
measared by Test Method 108,
mJ-sz orygen to the smbiact air at

10. D-Pmt orygen in the smbient air st
standard conditions, minons the 10
parcent arypen 1o which the corres-
Pecei s Oy Patoooh oeypan o ibe salzsm

ARG alnn?{unduenumbomg

Appeadix AdPuﬂGJoH.hbahnp
1ii1) Por those emission sources wbm
the emission Umit is preseribed in terms
of mass rather than concentrstion, mass
emissions in kg/100 kg product are to
be determined by using the following

equation:
. g 2R 0 v ioa
o 7
wheee
Capwnd wiovic o te IR L0 i
o= vha cun cu dmstion 0f L0 v chiara s ol
Ty Teet Muthed B
25 De wnv O ¥inyienkrige 31 uns 3L S0SEhe o §
Tin ke w?

[V, y\\umﬁc vow rate in mthr ac dotprmined (€
Lelereice Motiod ¢ of Apperdx oW Dart g
of tals chaple

M= naveraion [actor for pprn.
7= produstinr rute (kg hr

(2. Test Method 107 tr to be used (o
determine the concentration of vinsl
chloride in each inprocess wastewater
stream for which an emission HIm!t is
prescribed in § 61.65(b) (31 (1),

t3) Where a stripping operation is
used to attain the emission limit in § 61.-
64/e), emisslons are 1o be cetermined
using Test Method 107 as fallows:

i{) 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.

(it Fach sample is to be taken imine-
diately following the stripping operation,
apetive—resii=ig-~Lo0 Rt s 3

B . ]

il The corresponding quantity of
material processed by each stripper is to
be determined or a dry solids basis and
by a method submitted to and approved
by the Administrator

delete

delete

Jelete
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1v) Al the prior reque~t of the Ad-
mintistrator, the owner or operator shall
provide duplicates of the samples re-
aquired in paragraph (g 3:ti) of this
section

tt> Where controi technology other
than or in addition o a stripping opera-
ti01: is used to attain the emission limit
in § 61.641(e), emissions are Lo be deteo-
mined as follows:

t1» Test Method 106 i3 to be used to
determine atmospheric emissions from
all of the process equipment simultane-
ously. The requirementes of paragraph
(g) (1, of this section are to be met. -

(i1Y 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:
(o Ca RS o
o Z
whare
Car &k minyl chiondw100 kg produrt
Cemihe concaawration of viny! chlortde nr . wured

by Tast Method 107.

R =watsr low rate in t/hr. datarmined in accordsr re
with a method which bas been suhmitted e
and approved by the Administrator.

104 = Conversion (actor for ppm.

7 =Production rate (k ), delarmined in accard-
ance with e method which has been subsuitted
und spproved by the Administratar.

(5) The reactor opening loss for which

an eniission limit is prescribed in § 61.64

(8)(2) is to be determined. The number

of reactors for which the determination

is to be made is to be specified by the

Administrator for each individual plant

at the time of the determination based . .

oft the plant’s Operation.  ——-— — For a reactor that is also used as a stripper, the
(i1 Except as provided in paragraph determination m i i | ina

(g B o e reactor eterm! t ay be made immediately following the

opening loss i3 to be determined using stripping operation.

the following equation:

_W_(2.60) (10%) (Cb)

- Yz

C

wio
¢ =kg vinyl chloride arnisaions/kg product.
W= Capacity of the reactor in md.
2.60= Density of viny{ chioride st one atmosphere and
2° Cinkg/m?.
1~$=Conversion {actor for ppm.
Ct=ppm by volume riny! chioride as dotarmined by
;I‘m Metbod 108 of s portable bhydrocarbon

which me ) it itivi
M rvrovewar o v asures hydrocarbons with a sensitivity of at

opened Lo Lhe atmosphere. least 10 nor,
Z - Average kg of polyvinyl chlortde produces per

bateb in the number of batches since the reactor

was lasi opaned to the stmosphere.

(A) U Method 106 is used to deter-
mine the concentration of vinyl chloride
(Cb), the sample is to be withdrawn at
a constant rate with a probe of sufficient
length to reach the vessel bottom from
the manhole. Samples 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) I & portable hydrocarbon detec-
tor is used to determine the concentra-
tion of vinyl chloride (Cb), 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 witkn 6 inches of the
vessel bottoin, one near the vessel center
and one near the vessel top. Measure-
ments are to be made &t each location
until the reading is stabilized. All hydro-
carbons measured are to be assumed W

be vinyl chloride 33 SP"1 6686




«C+ The production rate of polyving!
Ueride (Z) s to be determined by a
.ethod submitted to and approved by the

Administrator.

(i1 A calcuwation based an the number
of evucuations. the vacuumn tnvolved, and
tne volume of gas in the reactor is hereby
approved by the Administrator as an al-
termative method for determining reac-
tor opening loss for postpolymerization
reactors in the manufacture of bulk
resins.

n.e8 fmission menitoring,

(a) The vinyl chloride menitorine syster reguired in §61.65(h)(8)(i), or equiv-
alent as to be used to monitor on a continuous basis the emissions from these sources
“or which emission limits are prescribed in §61.62(a) and (b), §61.6Z}(a), and §61.64(a)
‘1)/b), (c), and (d), and for any control system to whqjh reactor emissions are
required to be ducted in $61.64(a)(2) or to which fugitive emissions are required to
se ducted in 561.65(b)(1)(i1), and (b)(2), (b)(5), (b)(6)(ii), and {b)(9)(ii).

§ 61.68 Initial report. - ™9

(a) An owner or operator of any
source to which this subpart applies shall
submit a statement in writing notifying
the Administrator that the equipment
and procedural specifications in §§ 61.65
(M) (1), (M), (b)(I), (b)(4), (bB)(H),
b)(6), (BY(T), and (b)(8) are being
implemented.

(b (1) In the case of an existing
source or & new source which has an
initial startup date preceding the eflec~
tive date, the statement is to be submit-
ted within 80 days of the effective date,
unless a walver 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-
ceding the effective date, the statement
18 to be submitted within 90 days of the
initial startup date.

(¢) The statement is to contain the
following information:

(1) A list of the equipment installed

for compliance, delete
(3) A detmtied—enginecring~descrip-

tion of the physical and functional char-
acteristics of each piece 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 emissfon limits are prescribed in
§561.685 (b)Y (1) and (b)Y (6) D),

(4) A statement that each piece of
equipment 1is installed and that each
biece of equipment and each procedure
is being used.

5 61.64 Scimunnual report,

(a) The owner or operator of any
source to which this subpart applies shall Sentember 15 and March 15 of each vear
submit to the Administrator on s-evwre———
amg-poastvereh-i80drry 2 report in writ-

70

. . : . i++oAd fr) 0w -

ing containing the information required The first semi-annual report is to be Sd.’?f"\:jttep; feollow

by this section. he i nth reportinag neriod after tre
tb» (1) In the case of an existing source an ?'76 irst ﬂf’” 6 mc.) P ’

or a new source which has an initial initial report is submitted.

startup date preceding the effective date,

the first report is to be submitted within

180 days of the effective daite, unless a

waiver of compliance is granted under

§61.11. If a walver of compliance is

granted. the first report is to be sub-

n.itted on a date scheduled by the Ad- 34 SP|-1 6687
u.tr -rator.



(7 1. the cuse of 8 new source which

d not have an initial startup date pre-

ding the effective date. e first report

to be submitted within 180 days of the

{tial startun date.

(¢) Unless otherwise specified, the

rmer or operator shall use the Test

‘ethods in Appendix B to this part to

ynduct cnussion tests as required by

aragraphs () (2 and (¢ (3) of this

>ction, unless an equivalent or an alter-

ative niethod has been approved by the

dministrator. 1 the Administrator

s reasonable grounds to dispute the

esults obtained by an equivalent or al-

ernative method, be may require the use

f a reference method. If the results 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
}quivalent or altermative is withdrawn

(1) The owner or operator shall in-
:lude In the report a-record of any emis-
sions in excess of the emission limits pre-
seribed in §§ 61.62(a) or (b), § 61.63(a),
or §§ 61.84(8) (1), (), (&), or (d), or for
any control system to which reactor
emissions are reguired to be ducted in
§ 61.64(a) (2) or to which futéxétivelemis-
sions are required to be ducted in § 61.65x in 13
() (1) (1), (b1 (D), () (5), (B) (6) (1), or in accordance with §61.68.
(b) (9 (1) The emisaions are to be meas< |
R — In polyvinyl chloride plants for which a strioping
clude in the report a record of t.hevqu- operation is used to attain the emission level
m—o{—om-baéono-o&lvm‘v}chlnﬂdenn- prescribed in 561.64(e),
thereaetoniiii-theplant-hasnostzip. — content in the polyvinyl chloride resin,

porspmi-tr-prizvinpissivioride-plantedor

stiwintire-emission—Hmit prescribed in
Foxttty) . Test Method 107 is to be used . .
to determine ewdsstelim a5 Tollows——— - vinyl chicride content
(1) I batch stripping is used, one rep-
resentative sample of polyvinyl chloride
resin is to be taken from each batch of
each grade of resin tmmediately follow-
ing the completion of the stripping oper-
atio the esin is- Kanslessed-owi-al ’
thre sttpper, and tdentiftied by resin type
and grade and the date and time the
batch s completed. The corresponding
quantity of material processed in each
stripper batch is to be recorded and lden-
tifled by resin type and grade and the
date and time the batch is completed.
(i, If continyous 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, 1s to be recorded
and identified by resin type and grade
and the date and time it represents.
(iiiy The quantity of material proc-
essed by the stripper is to be determined
on & dry solids basis and by a method
rubmitted to and approved ty the Ad-
ministrator
(av) At the prior request of the Ad-
ministrator, the owner or operator shall
p'rovide duplicates of the samples re-
quired in paragraphs (¢ (2" ({1 ang (¢!

(2 of this section SP"16688
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v The report o the Administrator by
tiie cvner or operator is to include the
v:nil chicride content found in all the
samples required in paragraphs (c) (2)
(1) and ¢ (2) (1 of this section, aver-
aged separately for each type of resin,
over each calendar day and welghted 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, Mo,
i=1
3 Pg Mo,+Pa,Mq+
) Qr

4="4—hou'r ammdm T, resin In
QsTohl pmdnelnn of type T;Hn over the 24-hour

pari,
T, - Typ.ol_xr;-u. where ® B _total
uumberolr&ntypu uced during the 24-

boar peried.
M = Caonorntration dvm)ahm_en oDe saznpie of

grade O, reain, tn ppm.
F=Production of grade Gy redn rlf'wmtod by the

[y
Gi= Gndep:rmﬁ g., Gy, 01 ubd
n=Total number of grades of
the 24-bour period.

(vi) The ownmer or operator shall re-
tain at the source snd make available
for inspection by the Administrator for
a minimum of 2 years records of all data

needed to furnish the informartion re-
ired by paragraph (¢) (2)(v) of this
tion: The records are to contaln the
wllowing information:

(A) Tue vinyl chloride content found
in all the samples required in paragraphs
() (b and ©) (2 db 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 a record of the emis-
sions from each reactor opening for
which an emission limit {s prescribed i{n
§ 61.64(a) (2). Emissions are to be deter-
mined in accordance with § 61.67(g) (57,
except that emissions for each reactor
are to be determined.

T Ar -

. +P0"Ma.

prodaced during

§61.7 - Recordkeeping.

(8) The owner or operator of any ™\

snurce to which this subpart applies shall
retain the following information at the
sowrce and make it avallable for inspec-
tion by the Administrator for a mini-
mum of {wo years;

(1) A record of the leaks detected by
the vinyl chloride dedeotor arrd~TIEuT.
% as re-
qulreq by §61.65(b) (8,

e

including ve

[ d e concentraticins of vinyl chlo- -

ride as measured. analy. d.and recorded

by the vinyl chloride dei -tor. f

the location of each meua urenient and

the date and approximate time of earn
asurement

For a reactor that is also use
determination may be made imme
stripping gneration.

1
monitorinc cvster
delete

36

d as a stripper, the
diately following the
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Py ot tirty-sectien
mdm'm mmw oreb -

wation b ary pe

(23 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 §61.85(b)(8), Including a
brief statement explaining the location
and cause of each leak detected with
the portable hydrocarbon detector, the

date and time of the leak and any action

taken to eliminate that leak.
3 A record or em!ss!

For uxe rend dlacha.rge&\trom

1@
reactors subject to the provisions of

1 61.65 g reco;
each reacwr including pressures nnd
lemperatures.

4. Appendix &

MITHOD 106--DETIRMINATION OF
CHLORIDE FBOM STATIONARY

VINYL
SOURCES

INTREQOCCTION

Performaiice of this method should not be
attempted by persons unfamiliar with the
operation of & gas chromatograph, nor by
thoss who are unfamiliar with source sam-
pling, as there are many details that are
beyond the scope of this presentation. Care
must be exercised to prevent exposure of
sampling personnel to vinyl chloride, a car-
ctnogen.

1. Principle aud Applicabllity.

11 An integrated bag sample of stack gas
contalning vinyl chlaride (chloroethylene)
13 subjected W chromatographic analysis,
ustiig & flame lonleation detector,

12 The method is spplicable to the meas-
urement of viny! chloride in stack gases from
both vimyl chloride a=d polyvinyl chloride
manufacturing processes, except where the
viay! chloride s contained in particulate
matier.

2 Range and [oustrivis

The lov.er i1 of deteciion will vary ac-
cordipg to tbe chromnotozranb used. Values
reported inctuce - s ocund 4 0 107
g

3 Intericrencus

chforide mv‘*—*"e l'hmmh~m2‘
Colitmn Bewewsr X7~ tion of the winyi
“hloride peak. Wonot satiafactory for o pal-
strular sample, ¢ : watograph param-
Pl e AT De M priar wnproval of

measured in accordance with 561.68.

—~ The only compound which is known to
chloride is acetaldehyde.

.acetaldehyde or

compound

the Adnerisos is resson to Ri-
Litve thatisom? with an
sde "1 nl relel 2 yresent in the

‘nfirnaation of
a2t moteh AN absoltue
mnss o=

ansiytical
Tomcl Rt

-Mention of trwxie l.azwe= on specific prod-
urts does got ~oostiivw epdorsement by the
Environmenta. Protectas Agency

~—Must

(9%}
~

is amended by adding Test Methods 106 and 107 as follows:

co-elute witn vinyl
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4 sampling (Flure 1

11 Probe  -Stalnieas sleel. Pyros glasa

TeNou tublng according to stack Lemper-
coare. each equipped with a glass wool plug
Lopenove particutate muatter

412 Ssmple line—Teflon. 6 4 mm outside
diameter, of suffictent length to counect
nrobe to bag. A new unused plece is employed
{or each series of bag samples that constitutes
a: emission test.

418 Male (2) snd female (2) stainless
steel quick-oonnects, with ball checks (one
palr without) located as shown in Pigure 1.

414 Tedlar bags, 100 liter capacity—To
cointain sample

4.1.5 Rigyd leakproof contalners for 4.1.4,
with covering to protect contents from sun-
light

g4.1.6 Needle valve—To adjust sample flow
rate

4.1.7 Pump—Leak-free. Minimum capsac-
ity 2 liters per minute.

418 Chercoal tube—To prevent admis-
ston of vinyl chloride to atmosphere in vicine
{1y of samplers.

419 Pow meter—Por obeerving sample
fiow rate; capsble of measuring s fiow range
from 0.10 to 1.00 liter per minute.

4.1.10 Connecting tubing—Tefion, 6.4 mm
cutside dismeter, to sssembie sample traln
|Plgure 1) .

4111 Pltot tube—Type & (or equivalent),

attached to the probe so that the :ampling

fow rate can be regulated proportional tu
the stack gas velocity.

42 Sample recovery.

421 Tubing—Tefion, 6.4 rmm outside
diameter. %o connect bag to gas chromato-
graph sample loop. A pDew unused piece s
emploved for each series of bag samples that
constitutes an emission test, and is to be dis-
“eq upon counclusion of analysis of those

13 Analysis

13! Qss chromatograph—With flame
~mnsation  detector, potenticmetric  strip

1At recorder and 1.0 to 5.0 m! heated sam-
piing lo0p in automstic sample valve.

432 Chromatographic column—8tainleas
steel, 2.5 m X 3.2 mm, coniaiping 80/100
inesh Chromosorb 102.

433 PFlow meters (2)—Rotameter type,
0 to 1IN0 m! min capacity, with flow control
L alves

434 Gas regulators—For required gas
cvlnder .

435 Thermometer—Accurate to one de-
wree celitigrade. to measure tempersaturs of
teated ample loop at time of sample injec-
ion

43¢ Barometer—Accurate to 5 mm Hg, to
measure atmospheric pressure around gas
taromaiograph during sample analysis.

437 Pump—Lesak-free. Minynum capac-

100 ml min.

44 Calibration.

431 Tuhbing—Tefion. 6.4 rm outside
diameter separate pleces marked for each
TAlbration coocentration.

442 Tedlar bags—Sixteen-inch square
<.’ -epaTal# bag marked for each calibra-
tion councentration.

441 Syringe—0.5 ml, gas tight

344 Srringe—50ul, gas tight.

445 Flow meter—Rotameter type, 0 to
[ i min range accurate to 1%, to
m-ier nitrogen in preparation of standard
28BS mixuures

15 Siop vatch—Qf known accuracy, to
t.me pas fiow in preparation of standard gas

TN res

38
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o Reagets Tt ir necessary that oll rea-
¢rre he of chromatographic grade
Analysis
Hellum gas or nitropen ga<
L oaue for chromatographic coarrier gns
2 Hvdrogen gas-—--Zero gride .
Tt Oxygen xaat—Z(‘m grmse
2 Caltbration

L2 1 vinyl chloride 060 77 —For prep-
aratlon of standard gas mixtures.

522 Calibration cylinders (3), optional—
One each of 50. 10 and § ppm vinyl chloride
in nitrogen with certified apalysis.

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

6. Procedure.

6.1 Sampliing Assemble the sample train
as in Figure 106-1 Perform a bag leak check
according to Section 7.4. Observe that all
connections between the bag and the probe
are tight. Place the end of the probe at the
centroid of the stack and start the pump
with the needle valve adjusted to yield a
flow of 0.5 Ipm. After s period of time suffi-
cient to purge the line several times has
elapsed, connect the vacuum 1line to the
bag and gvacuate the bag until the rotam-
eter indicates no flow. Then reposition the
sample and vacuum lines and begin the ac-

Zera

tual sampling, keeping the rate proportional, exi t1 na

,or ;\] v, oa

to the ocity. Direct the gas emtwttrg-——
the rotameter away hom sampling PRTSGEMBTN.  stack

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

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

6.3 8ampie recovery. With a plece of Tef-
ion tubing identified for that bag. connect a
bag inlet valve to the gas chromatograph
sample valve. Switch the valve to withdraw
gas {rom the bag through the sample loop.
Plumb the equipment so the sample gas
passes from the sample valve Lo the leak-free
pump, and then to & charcoal tube, followed
by & 0-100 mi/min rotameter with flow con-
trol valve.

6.4 Analysis. Set the column temperaturs
to 155° C, the detector temperature to 225°
C. and the sample loop temperature to 70° C.
When optimum hydrogen and oxygen
rates have been desermtneé, verify and main-
tatn these flow rates during all chromato-
graph operations. Using 2zero hellum or
nitrogen as the carrier gas, establish s flow
rate in the range consistent with the manu-
facturer's requirements for satisfactory de-
tector operation. A flow rate of approxi-
mately 16 mi/min should produce adequate
separations. Cbserve the base line periodi-
cally and determine that the noise level has
stabilized 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 sarapie number, the
sample locp 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 the peak area by use
ot tegrator. Record Am an
the retention time. Repeat the injection at
least two times or until two consecutive viny}
chloride peaks do Dot vary in area more than
6% . The average value for these two areas
will be used to compute the bag concentra-
tion

. required by the detector.

__ determined

a disc
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6.5 “easure the ambient temperaturc and barometric pressure near the
bag. Frow a water saturation vapor prossure table, determine and record
the water vapor content of the bag.

7. Calibration and Standards.

7.1 Preparation of vinyl chloride standard
gss mixtures. Evacuste s sixteen-inch square
Tedlar bag that has passed a& leak check in
(deacribed in Section 7.4) and meter K
liters of nitrogen. While the bag is filling, use
the 0.5 ml syringe to Inject 2604 of 89.94+ %
viny! chioride through the wall of the bag.
Upon withdrawing the syringe needls, im-
mediately cover the resuliing hole with a
pioce of adhesive tape. This gives a conoen-
tration of 50 ppm of vinyl chloride. In s like
manner use the other syringe to prepare dilu-
tions having 10 and 5 ppm vinyl chleride
concentrations. Place sach bag on & smooth
surface and alternately depress opposite
sides of the bag 50 times to further mix the

73 Detsrmination of vinyl chloride re-
tention time. This sectlon can be performed
simultaneously with Bection 7.3. Establish
chromatograph conditions Mentical with
those in Section 6.3, above. Set sttenuator
to X 1 pasition. Flush the sampling loop
with mero heljum or nitrogen and activate
the sample valve. Recosd the injection time,
the sample loop temperature, the column
temperature, the carrier gas flow rate, the
chart speed and the attenuator setting.
Recard peaks and deteciar responses ihat
occur in the absence of vinyl chloride. Main-
tatn oonditions. With the equipment plumb-
ing srranged identically to SBection 6.3, flush
the sample loop for 30 seconds at the rate of
100 ml/min with one of the vinyl chioride
calibration mixtures and activate the sample
valve. Record the injection time. Select the
peak that corresponds to vinyl chioride.
Msasure the dlstance on the chart from the
injection time to the time at which the peak
maximum occurs. This quantity, divided by
the chart speed, 1s defined as the retention
time. Record.

73 Preparation of chromsatograph cali-
bration curve. Make s gas chromatographic
measurement of each standard gas mixture
(described in Section T.1) using conditions
identical with those listed in Section 63
above. Flush the sampling loop for 30 seconds
at the rate of 100 ml/min with sach standard
gts 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 gaa flow rate,
and retention time Record the laboratory
pressure. Caictulate A, the peak area multi-
plied by the attenuator setting. Repeat until
two injection areas are within 5%, then plot
those potuts vs C,. When the other concen-
trations have been plotted, draw a smooth
curve through the points. Perform callbra-
tion dally, or before and after each set of
bag samples, whichever 1s more frequent.

74 Tedlar bag leak checks. Before each
use, make sure a bag is leak-free by checking
1t for leaks. T¢ leak check, connect s water
manometer and pressurize the dbag to §-10
em HO (2-4 tn. RO}, Allow to stand for
10 minutes. Any displacement in the water
manometer indicates a leak.

Check the rigid container for leaks in this
manner.
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(NuTE: An alternative leak cheok method
is to pressurize the Jag to 5-10 cm H,O or
34 in. H,O and allow to stand overnight
A defiatad bag Indicates a lesk.)

8. Calculations.

81 Determine thc sample peal &areq a8
foiluws,

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

A=A A,
Equation 106-1

where

A ,=The sampie peak srea.

A o=The measured peak ares.

Ar=The stlsnuation feior.

832 WViny!l chloride oconcentrations. Prom
the ctlibration curve described In Section
73, above, select the value of O, that cor-
responds to A, the smmple psaX area. Cal-
culate C, as follows:

C.P.T,

PT, —

Equation 106-2

Cy=

whaere:
Ci=The codcentratiot of viny! chloride in the bug

sampls D ppm.

C.-Tho eonemtnt:on of vinyl r.hlorlde indiosted by

the gas chromatograph, in
. =The referenos pressurs, the hbontory pressure

recorded during calbration, mm &.

T.=The sampie loop lem persture on sbeoiute
scaje st the time of analysis, *K.

P,=The laboratory pressure st time of analysis, mm

Hg.
T.=Tba reference (fu‘ the sample loop
tem parature reccrded dudng ealibration, *K.
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1. Brown, D. W Loy, E. W. and Stephen-

© son, M. H. "Viny! Chlortde Monitoring Near
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and Analvsis Division, Athens, Georgla, June
24, 1974. P

2. “Evaluation of A Collection and Analy- -
tical Procedure for Vinyl Chloride in Air*
by G. ). Clayton and Associates, Decembe.
13, 1974. EPA Contract No. 68-02-1408, Task
Order No 2, EPA Report oN. 76-VCL~1.

to reqgister zero flow when the bag appears to be
empty indicates a leak.

(1'BUb)

Byb = The water vapor content of the bag sample,
as analyzed.
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MrTiion 107 —DrireMINATION O VINTYL CHLO-
RIDE CONTENT OF INPROOENS WaASTTWATER
SAMrLES, AND VINTL CHROKIDE CONTENT OF
PoLTVINTL CHILORIDE RExIN, Siurey, Wer
CAKXE, AND LATEX SAMPLES

INTRUDUCTIUN

Performance of this method should not be
aticmpted by persons unfamiliar with the
operation of s gas chromatograph, nor by
thoss who are unfamiliar with sampling, as
thers are many details that sre beyond the
scope of this presentation. Care must be
exercised to prevént exposure of sampling
personnel to vinyl chioride, a carcinogen.

1. Principle and Applicabllity.

1.1 'The basis for this msthod relates to
the vapor equilibrium which is estahlished
between RVCM, FVC, resin, water, and air
1n a closed system. It has been demonstrated
that the RVCM in § PVC resin will equili-
brate {n a closed veasel quite rapidly, pro-
vided that the temperature of the PVC resin
is malntained above the glass transition
temperature of that specific reain.

12 This procedure is suitable for deter-
mining the viny! chioride monomer {VCM)
content of inprocess wastewater samples,
and the residual vinyl chloride monomer
(RVCM) content of polyvinyl ehloride (PVC)
resins, wet cake, alurry, and latex samples.
It cannoi ve used for polymssr in fused form,
such as sheet or cubes, If & resI@EHn of the
vinyl chloride peak s not ssixfactory for a
particular sample, thea chromatograph
parameters may be altered with prior ap-
proval of the Administrator. If there is ree~
suz to believe that some other hydrocarbon
with an identical retention time 1s present
in the sample, then supplemental confirma-
tion of the vinyl chloride pmak through san
ubsolute analytical technigque, such as mass
spactroscopy, should be performed.

2. Range and Bensitivity.

The lower limit of detecticn of vinyl chlo-
ride will vary according to the chromato-
graph used. Values reported include 1X10-7
mg and 4X10-" mg With proper caltbration,
the upper lUimit may be extended as needed.

3. Precision and Reproducibility.

An interlaboratory comparison between
seven laboratories of three resin samples,
each eplit into three parts. wedd d &
deviation of 2.63% for a sample with a mean
of 2.00 ppm, 4.16% for a sample with s mean
of 1.68 ppm, and 520% for & sample with a
mean of 62.68 ppm.

4, Safety.

Do not release vinyl chloride to the labora-
tory stmosphere during preparation of stand-
ards. Venting or purging with VCM/sir mix-
tures must be held to a minimum When
they are required, the vapor must be routed
to outside alr. Vinyl chloride, even at low
ppm levels, must never be vented inside the
laboratory. After viala have been analywed,
the pressyure within the vial must be ve ited
prior to removal from the instrument trn-
table. Vials must be vented into an activated
charcoal tube using 8 hypodermic needls to
prevent release of viny! chioride into the
laboratory stmosphere. The charcoal must
be replaced prior o vinyi chloride bresk-
through.

§. Apparatus.

5.1 Sampling.

5.1.1 Bottles—60 m! (2 o0z), with wayxed
lined screw om tops, for PVC samples

5.12 Vials—50 ml Hype-rials! sealed with
Teflon ‘aced Tw!-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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5171 Electrical tape—or equlivalent o
preient loosening of bottle top:.

5.2 Sample recovery.

521 Visls—With seals end caps, Perkin-
 mer Corporation No. 1060118, or equiva-

l;ﬁ? .':rm.l}ncn‘. balance—Capable of
*vching to =0 001 gram

52.3. Syringe, 100 ul—Precislon Secries
“a4" No. 010025. or equivalent.

524 Vial Sealer, Perkin-Elmer No. 106-
0106 or equivalent.

53 Analysis.

53.1 Gas chromatograph—Perkin-Eimer
Corporation Mode! F-40 head-space ana-
lyver, No. 104-0001, or equivalent.

5.3.2 Chromatographic column—-Stain-
less steel, 2 mxX332 mm, containing 04%
Carbowax 15600 on Carbopak A, Perkin-Elmer
Corporation No 105-0133, or equivalent.

533 Thermometer—0 to 100* C, accurate
% =0.1* C, Perkln-Elmer No. 106-0109 or
equivalent.

53.4. Bample tray thermostat system-—
Perkin-Fimer No. 105-0108, or equivalent.

5.3.5 BSepta—Sandwich type, for auto-
matic dosing, 13 mm, Perkin-Elmer No. 105-
1078, or equivalent.

5.3.6 Integrator - recorder — Hewlett -
Packard Model 3380A, or equivalent.

537 Filter drier assembly (8)-—-Perkin-
Rimer No. 2230117, or equivaient.

5.3.8 Soap film ficowmeter—Hewlett Pack-
ard No. 0101-0118, or equivalent.

54 Calibration.

6.4.1 Regulatars—for required gas cyin-
Jers.

6.1 Analysis

6.1.1 Hydrogen gas—zero grade.

61.23 Nitrogen gas—zero grade.

¢ 1.8 Alr—=zero grade.

C. . Calibration.

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

7. Procedure.

7.1 Sampling.

7.11 PVC sampling—Allow the resin or
slurrv to low from a tap on the tank or silo
unti! the tap line has been well purged. Ex-
tend 8 60 mil sample bottle under the tap, fill,
and lmmediately tightly cap the bottle. Wrap
“ectrical tape around the cap and bottle to
nrevent the top from loosening. Place an
identifying label on each bottle, and record
ihe date, time, and sample location both on
the bottles and In 8 Jog book.

712 Water sampling—Prior to use, the
o0 ml vials (without the discs) must be
capped with aluminum foll and muffled at
400°C for at least one hour to destroy or
remove any organic matter that could in-
terfere with analysis. At the sampiing loca-
tion 81 the vials bubble-free, to overfiowing
50 that a convex meniscus forms at the top.
The exceas water 18 displaced as the sealing
disc is carefully placed, Teflon side down, on
the opening of the vial. Place the aluminum
seal over the disc and the neck of the vial
and erimp Into place. AMx an identifying
!'abel on the bottle, and record the date, time,
aid snmple location both on the vials and
‘N a iog book. All samples must be kept re-
fricerated until analvzed.

72 Sample recovery. Samples must be run
~1Thin 24 hours.

721 Resin samples—The weight of the
resin used must be between 0.1 and 4.5 grams.
An exact welght must be obtatned (+0.001
gram) for each sample. In the case of surn-
pension resins a volumetric cup can be pre-
pared which will hold the required amount
of sampie The sample bottle is opened, and
the cup volume of resin is added to the tared
sample vial (1ncluding septum and alumi-
num cap). The vial s mnmediately sealsd
and the exact sample weight is then obtained.
Report this vaiue on the Aata sheet as it Is

__Carbopak C can be used in
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required for calculation of RVCM. In the
csse of relatively dry resin samples (water
content <03 welght %), 100 4l of distilled
water must be Injected into the vial, after
sealing and weighing, using a 100 ul syTinge.
In the case of dispersion resins, the cup
cannot be used. The sample 1s |nsatead
weighed approximately in an aluminum dish
transferred to the tared vial and wetghui
accurately in the vial. The sample iz then
}3;::4 n u‘:l: Perkin-Elmer head space ana-
or vale:
{aar :‘ gc‘ lent) and condltioned for one

Norx: Bome sluminum vial e
center section which must be re;g:fef!u;:io:
to placing into sampie tray. I not removed,
serious damage to the injection needle will
occur,

72.2 Buspension resin sturry and wet cake
samples—Siurry must be filtered using a
small Buchner funnel with vacuum to Field
wet cake. The filtering process must be oon-
tinued only as long as ¢ stoady stream of
water is exiting from the funnei, Excessive
fltration time could result tn some loss of
VCM. The wet cake sampie (0.10 to 4.5 gTams)
is added t0 & tared viaj (including septum
and aluminum cap) and immediately sealed.
Sample weight is then determined to 3 dect-
mal places. The sample is then placed in the
Perkln~mmer_hud Space analyzer (or equiva-
lent) and conditioned for one hour at P00,
A sample of wet cake ix used to deterriine

TS (total solids). This 1s required for calcu-
lating the RVCM.

7.2.3 Diapersion resin slurry samples.—
This material should not be filtered. {ample
must be thoroughly mixed. Using & tared
vinl {Including septum and aluminum cap)
ndd approximately 8 drops (035 to 0.35
grams) of slurry or latex using a medicine
dropper. This should bs done immediately
after mixing. Seal the vial as soon as possible.
Determine sample weight accurate to 0.001
grams. Total sampie weight must not exceed
050 grams. Condition the vial for one hour
at 90°0 in the analyzer. Determine the T8
on the slurry sample (Section 7.3.5).

724 Inprocess wastewater samples—
Ustng a tared vial (including septum and
aluminum cap) quickly add approXimately
1 c¢c of water using s medicine dropper. Seal
the vial as soon as possible. Determine
sample weight accurate to 0.001 gram. Con-
dition the vial for two hours at 80°C in the

Install the chromstographic column and ocon-
dition overnight a$ 150°C. Do not sonneot the
<xit end of the column to the detector whiie
conditioning.

7.3.1.1 Flow frate adjustments—Adjust
flow rates as follows:

s. Nitrogen carrier gas—8et regulator on
cylinder to read 50 psig. Set regulator on
chromategraph to 1.3 kg/cm®. Normal flows
at this presgure should be 25 to 40 cc/minute.
Check with bubble Sow meter. '

b. Burner air supply—=Set regulator on cyl-
inder to read 50 psig. Set regulator on
chromatograph to supply sir to burner st s
rate between 250 and 300 cc/minute. Check
with bubble flowmeter.

3. Hydrogen supply—Set regulator on cyi-
inder to read 30 psig. Set regulator on
chromatograph to supply approximately
35-+5 cc/minute. Optimize hydrogen flow to
yield the most sensitive detectc response
without extinguishing the flame. Check flow
v/th bubble meter and record this flow

73.13 Temperature adjustments—Set
temperatures as follows:

a. Oven (chromatographic column), 50°

o

b. Dosing 1ine, 140° C.

c. Injection block, 140° C.

d. Sampie chamber, water temperature,
90 C+1.0* C.

73.1.3 Ignition of lame fonization detec-
tor—Ignite the detector according to the
manufacturer's instructiona.

7.3.14 Amplifier balance—Balance the
amplifier according to the manufacturera
instructions.

73.2 Programming the chromatograph—
Program the chromatograph as follows:

8. I—Dosing time-—The bormal setting is
2 seconds.

b. A~—Analysis time—The normal setting
is 8 minutes. Certain types of sampiles con-
tain high boiling materials which can cause
interference wiih the vinyl chioride peak on
subsequent analyses. In these cases the
analysis time must be adjusted to eliminate
the interference. An automated backflush
system can also be used to solve this prob-
lem.

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

d. W—S8tabilization time~—The nomal set~
ting 1s 0.2 minutes.

e, X—Number of analyses per sample—ThLe
normal setting is 1.

7.3.3 Preparation of sample turntable—Be-
fore placing any sample into turntahie, be
certain that the center sectlon of the alu-
minum cap has been removed, The numbered
sample bottles should be placed in the cor-
1esponding numbered positiyns in the tury-
tabie Inser: samples in the following order:

44

SPI-16697



2 Old 2000 ppu standards
1o These Arc necomsary only
utlveer has not heen used for 24

After the o
Lovrs o7 bonper

et ool =50 ppoa standard. freally pre-
pared

Pout 4 hod prmostodard, Treshily pre-
pared

| RSCHE T =200 ppm slandard, freshly
prepare:’

Tositios ¢ - 4000 ppin stnudard, (reshly pre-
pared.

Pasition 7—8ample No 7 (This is the firrt
sample of the day, butl ts given as 7 to be cnn-
sistent with the turotable Rnd the Integrator
printout.

After all samples have been positioned. in-
eert the second set of 50, 500, 2000. and 4000
ppm standards. Sampies, ilncludling stand-
ards riust be conditioned in the batbh of
90° C for 1 hour (mot to exceed 6 hours).

734 Start chromatograph program—
When all samples, including standards, have
been conditioned at 90° C for 1 hour, start
the analysis program according to the manu-
tactuvers’ iostructions. These Iinstructions
munst be carefully foliowed when starting
amd StOpPPIng program e prevent damage to
the dosing assembly.

735 Determinaticn af total solids (T8).

For wei cake, siurry, resin solution, and
PVC latex samples, determine T8 for each
asampie by accurately weighing approxim-
atelr 3 to 4 grams of sampie in an Aluminum
pan bLefore and Aafter placing 1o & draft
over (105 to 110* C;. Samples must be dried
t0 wastant weight. After first wetghing re-
tur « the pan to the ovem for a short pe-
o of time and then reweligh to verify com-
piet- dryness. TS 1s then calculated as the
3ua’ sample weight divided by initial sam-
pie weight,

8 Cnitl.ration

« alibracion ¥ lo be perfcrmed cach eight-
ucur period wheu the instrument is used.
ool daT. pricr 1o running samples, the col-
umn should be conditioned by running two
c! the previous days 2000 ppm standards.

8.1 Preparation ¢f Standards.

Cauibration standards are prepared by flll-
ing the viais with the tin)! chloride /nitro-
ven stacdards. rapidiy seating the septum
sid semliug with the sluminum cap. Use a
sia'niess steel llne from the cylinder to the
‘tal. Do Dot use rubber or tygon tubing. The
<spirle ltpe from the cvlinder must be

AUTHORITY:
of Pub.
of the Clean Air Act,
84 Stat. 1687,
(42 U.S.C.
by sec.

1857¢~9):

Section 112 of the Clean Air Act as amended bv sec.
L. 81-604, 84 Stat.
as amended bv sec. 4(a) of Pub, L.
and by Pub, L. 93-319,
Section 3M1(a) of the Clean Air Act,
15(c)(2) of Pub. L. 91-€n4, 84 Stat.

purged (into hnod) for several minutes piior . _m_ ., ™
to Rlling viam. After purglng. reduce the flow Ve -
rate to approximately 500- 1000 ¢ -inin. Place Where

end of tudbiny ‘nto vial (near bottom) and Ve Vi volute, oc (£3.5).

after one mit .o xlowly rémove Lubing Place b. Humipie contulox isae Lthan 0.0, water.

Aeptun. 11 vinl w8 aoou s possible Lo mind-
mize mixin: ate with sample After the stand- C.. = (4 U7 > 103 4 hf Qﬁﬂ)’]() !
ard vials are sealed. tnject 10041 of disttiled A m,
WAter,
8.2 Preparation of chromutograph calibra- Eqguation 107-3
““1_\ ( l‘l.l.\\L' . . . The fallowing geuers! cquation cun he used fur sny
Preprre twe 50 pprn fwo 500 ppim, Awo 2000 ¢y whidel contanes A CM, Y C anidin: water,
PEmM, sl tw o 4000 ppm standard samples '
Run the callvration wunples in exactly the | A,
same manner as rcguliar samples. Plot Al C. »,T
the intecrur r area count: for each standard ri
sample vs C_, the concentration of vinyl M.V .
chloride in each standard sample. Draw a /\[ R R TS T. Kol Tb)Tz]
line of “est fit through the points. fen,
9. Calculations i 7
9.1 Response {actor. where: Equallon 1074

Prom the calibration curve described in
Section 82, above, select the value of C.
that corresponds to A. for each sample. Com-
pute the response factor, R: for each sample.
as follow::

T.=Toial solils.
ote: K nrust be determimed

Tora 1 cc (spproximste) wastewater sampic. Equation
3074 ¢an be simplitied to the following:

A,.§5.988 X102

-3,
7, pey +!"066>- 10

Equation 107-5

Results calculsted using Equation 1074 es
Yo TEpresent concentratios besed on the
total sample. To obtain results based on dry

'C comtent, divide by TS.
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M,
[ Ty
: ]x,T, (m;ILTI\T')
guation 107 2
whern

Coo - Caneentration of vinyl chlonde 1o the sumple,
in ppm,
F .~iaborutory stmosphere pressure, mm Ilg.
I'1= Room wn:iperature, ©
Af.= Molecalar wetght of VCM (82.5).
ViymV o‘;g}me of vapor phase (vial volume less sample prints 15 (2): 197, 1974
ume) : , \
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/

Th=22°C 1205° K.
2. T:=00°C (363° K .
3. P,=T . Mz

tiote)

4(a)
section 114
91-60n4 ,

88 Stat. 259

as amended
U.S.C. 1857a(a).

1685 (42 U.S.C. 1857¢c-7);:

6(a)(4),

sec.

173 (4
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