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CHAPTER I - ENVIRONMEMTAL PROTECTION AGENCY LTI o 1976

Title 40 - Protection of Environment

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

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

dichloride, vinyl chloride, and/or polyvinyl 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 to
vinyl chloride. Reasonable extrapolations from these findings cause
concern that vinyl chloride may cause or contribute to the same or
similar disorders at present ambient air levels. The purpose of
the standard is to minimize vinyl chloride emissions from all known
process and fugitive emission sources in ethylene dichloride-vinyl
chloride and polyvinyl chloride 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 constructiaon. _
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Interested parties participated in the rulemaking by sending
comments to EPA. The comments have been carefully considered, and
where determined by the Administrator to be appropriate, changes

have been made to the regulation as promulgated.

Summary of the Standard
In ethylene dichloride-vinyl chloride plants, the standard
1imits vinyl chloride emissions from the ethylene dichloride and
vinyl chloride formation and purification protesses to-laspug_
For. the oxychlorination process, vinyl chloride emissions are
limited to 0.2 g/kg of ethylene dichloride product.
In polyvinyl chloride plants, the standard limits viny] 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 controlied by stripping dispersion resins to
2000 ppm and other résins'£23#00 ppm, or by using equivalent controls.
GZNﬁnyl éh?oride emissions from reactor opening are to be réduced to
| "0.02 g/kg polyvinyl chloride product.
In both ethylene dichloride-vinyl chloride and polyvinyl chloride
plants, relief valve discharges an4g§2nua1 venting of gases srev_A
prohibited except under emergencj conditipns. ugitive emissions

are required to be captured and controlled.

Health and Environmental Impacts

EPA prepared a document entitled the Quantitative Risk

Assessment for Community Exposure to Vinyl Chloride which estimates

the risk from vinyl chloride exposure to populations living in the
, .
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vicinity of vinyl chloride-emitting plants before and after
implementation of controls to meet the sfandard. There are no dose-
response data for the concentrations of vinyl chloride found in the
ambient air. Therefore assessments of risk at ambient levels of
exposure were extrapolated from dose-response data from higher
levels of exbosure using both a linear 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 levels. Using the linear dose-response model, EPA -
found that the rate of initiation of liver angiosafcoma among people

Tiving 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 diagnosed until 1991 or 1995. Viny]
chloride is also expected to produce an equal number of primary cancers
at other sites, for a total of somewhere between less than one and
twenty cases of cancer per year of exposure among residents around
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plants. The number ot these cffects is expected to be reduced
in proportion to the reduction in the ambient annual average vinyl
chioride concentration, which is expected to be 5 percent of the
uncontrolled 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 6ne exception, the same as that described in Chapter 6

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

Based on data submitted by the Society of Plastics Industry, Inc. (SPI),
the impact on water consumption in the draft environmental impact
statement was overstated. In estimating the impact on water
consumption, EPA based its estimates on worst case conditions.
That is, EPA assumed that those control systems with the greatesf
| water usage would be employed and that there would be no recycling
of water. There is no regulation which would requiré water recycling.
According to SPI, the control system uti]izihg 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
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~ standard are beneficial and will consist of viny1 chloride emission
reductions of anproximately 94 percent at ethylene dichloride-vinyl
chloride nlants and 95 nercent at oolyvinyl chloride plants.
Percentage numbers for both source categories 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 impact. Hydrogen chloride is
already emitted by orocess équipment at ethylene dichloride-vinyl
chloride plants and by 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 dichloride-
vinyl chloride plant could increase hydrogen chloride emissions by
several foad. Typically, hoﬁever, due to the corrosion problems
which would otherwise occur both on plant prooerty and in the
community, plants use scrubbers to control a]ready existing hydrogen
‘chloride emissions. Hvdrogen chloride emissions resulting from
control of vinyl chloride emissions are expected to also be controlled
for the same reason. If even a moderately efficient scrubber
(28 pnercent control) were used to control the hydrogen chloride
emissions resulting from incineration of vinyl chloride emissions, .
the increase in hydrogen chloride emissions from a typical ethylene
dichloride-vinyl chloride plant due to the standard would be
reduced to 35 percent. However, EPA plans to further evaluate the
need to control hydrogen chloride emissions, since diffusion model

results indicate that under "worst-case" meteorological conditions, the
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hydrogen chloride emissicnc from the process equipment and the incinerator
combined would cause maxinur ambient concentrations of hydrogen chloride
in the vicinity of ethylene dichloride-vinyl chloride plants to be in

the same range of somewhat higher than existing foreign standards and

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

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

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

Impact Statement. Comments on the proposed standard have resulted in

only one major change in the economic impact analysis. EPA estimated
" that there would be four plant closures as a resu}t'of}the p?omu]gated
standard. Of the four plants identified as possib]e cloSQre candidates,
one has given notice that it no Iongér 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 eébnomic impact of the promulgated §tandard is
as follows: The'total capital cost for existing p]aﬁts 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 haintain.the required emission levels.
In addition, total capital cost for existing p]ants\to meet the
EPA's 1973 water effluent guideline limitations is $83 million
and the toté] annualized operation cost is $17 million. The costs
to the industry of meeting thé OSHA standard cannot be quantified
| 4 - DTH 000115059
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at this time, but they are expected to overlap to some degree with the
costs to meet EPA's fugitive emission reqgulations. The costs of meeting
the fugitive emission requlations are inc]udod in the total costs cited-
above for meeting the promulgated requlation. FBroken oul separately,
the capital cost of meeting the fugitive emission requlations is $37
million and the annualized cost is $25 million.

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

It is estimated that the price of polyvinyl chloride resins

- will rise by apnroximately 7.3 percent in order to maintain

nrecontrol nrofitability and also to recover the total annualized
control costs necessitated by thé‘standard at ethylene dichloride-
vinyl chloride nlants and polyvinyl chloride plants. This increase

is estimated to translate into a maximum consumer price increase ih_
goods fabricated from polyvinyl chloride resins of approximateiy

3.5 nercent. Recoverv of effluent annualized costs plus maintenance
of precontrol profitability is estimated to add aporoximately 2
nercent to polyvinyl chloride resin prices and result in an additional

maximum consumer nrice increase of 1 percent.
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Public vaviccipal von

During the public comment period, 50 cunmbnt lette.s
on the proposed standard were received. There were 247}rom B
industry; 3 from environmental groups, 15 from Federal, Stste, 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 Washingfon; D. C.
Presentations were made by the Environmental Defense Fund, the
Society of the Plastics Industry, Inc., Dow Chemical Company;v
D1amond Shamrock Corporation, and A1r Products and Chem1ca]s, Incs
Copies of the comment letters received, the public hear1ng recofd
and a summary of the comments with EPA's responses are available
for public inspection and copying at the EPA Public Informat1on
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 thé
}Pub]ic Information Center (PM-215), Environmental Protection Agency,

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

and Environmental Impact Statement, Emission Standard for Vinyl

Chloride, Volume II).

Significant Comments and Changes to the
Proposed Regulation

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

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

chloride under section 112. The Act specifies that EPA could remove
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vinyl chloride from the list of hazardous air pollutants only if
information were presented to EPA that ghows thét 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.]ist
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 productioh'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 bathology.
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.

7
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This qualification was stated wherever emission data were pkesented>\ ~
EPA recognizes that emissions have been reduced sihce that time, and
stated this in the preamble to the proposéd standard. EPA decided not
to gather m;re 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 6f industry. Since
the purpbse of the standard is'to minimfze émissions, these more'current
~data would not affect the standard itself. The 1974 emission levels
wére aIsd used in di ffusion modeling to projeét maximum ambient afr |
concentrations around uncontrolled p]antsi These maximum air concen-
trations would probab1y be Tower if 1976 emission levels Weré 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 fhe standard itself.

(2) Approach for Regulating Vinyl Ch]ori&e Under Section 112. Two

. approaches other than.using best available control technology were
sﬁggested by the commenters for regulating vinyl chloride under section
' 112. The first was to ban polyvinyl chloride products for which
substituteé are‘currently available and to gradually phase out other
polyvinyl chloride productsvas substitutes are developed.

In the preamble to the proposed standard EPA named its
reasons -for not setting a zero emission limit for vinyl chloride,
as follows: (1) There are beneficial uses of vinyl ch]oride’products
for which desirable substitutes are not readily available; (2) there
are potenfiaT]y 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 fabricatioﬁ industries, who
would become at least temporarily unemployed; and {4) control technology
is available which is capable of substantially reducing emissions
of vinyl chloride into the atmosphere.
EPA agrees that substitutes do exist or could be maﬁufaétured
for most polyvinyl chloride uses. However, in general, these
substitutes do not have some of the more desirable characteristics
of polyvinyl chloride, such as nonflammability. If vinyl chloride
and polyvinyl chloride were banned, other substitutes with these more
desirable characteristics would 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*&oes 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
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development of standards based on best control technology (considering —~

costs). In developing standards under section 111, standards a;e

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

a study is conducted to determine the affordability of the control
technology required to achieve a.given emission‘level and to determine
the impact of a control level on the viability of the 1ndustry

Sectxon 112 does not even provide for consideration of costs so 1t :
does not seem approprIate to consider costs to a greater extent

under section 112 than would be done under section 111. In deve]op1ng
standards under section 112 based on the best control techno]ogy,

EPA felt that it was necessary to place some type of 1imit on the
technology required. Otherwise, there are all types of theoret1ca1
controls which could be required. One limit p]aced on best contro]
technology was that the costs of the technology not be grossly
disproportionate to the amount of emission reduction achieQed."iﬁ
comparison with other emission points, the costs of confro]ling'the
fugitiVe emission sources mentioned by the commentators are felat{vely"
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 viny] chToridé afé"
insignificant and covering these facilities under the'stanaardbwo;fd be -
unnecessary and inappropriate. Howevef, EPA did not have sufficient
information available to clearly define which faéi]itiesvshould be |
excluded from the standard, and encouraged interested parties’tp‘submit

]O ) VN
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such information during the comment period. Based on fhe information
submitted, EPA aecided to exempt polyvinyl chloride feactors and
associated equipment from applicability of the standard if the
reactors are used in research and development and have a capacity

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

can generally be found in a laboratory, whereas the larger reactors
are typically pilot scale facilities. Emissions from laboratory
scale equipment are relatively small, and app]iéation of the controls
required by the standard would be e;pensive and impractical. EPA
also decided to require research and development facilities containing
reactors greater than 0.19 m3 (50 gal) and no hore than 4.07 m3

(1]00 gal) in capacity to meet the 10 ppm 1imit for reactors, strippers,
monomer recovery systems, and mixing, weighing andvholding 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 technoTogy is developed individually for each resin

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

as an upper cut-off point because there are no commercial reactors
smaller than this. .

1
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(4) Emission Limits. The only major change in the emission
limits between proposal and-promulgatioh 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 proposedvstandard, EPA invited
interested persons to comment on whether permittihg manual venting to

the atmosphere could result in overall lower emissions.  There are

several methods available for preventing relief dischafgésxfrdm reactors,

one of which is manual venting of part of the reatfor contents for
purposes of éoo]ing and reduction in pressuré within thé.reacfor. The
higher the temperature and pressure within thé redctdr, the'greater the
amount of“vfnyl chloride which has to be removed to bring the reactor
under control. Manual venting can be done at a lower presédre than the
pressure required to open the relief valve. For this reason manual
venting can result in lower emissions-thén would occur by allowing the
reactor to discharge through the relief valve. Furthérmoké, a manual
vent va]Ve.is under the control of an operator and can be closed. A
relief valve may become clogged with.re;ih éhd-ﬁbiréfdse so that all the

reactor contents are lost.

1Ma
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The contents of a reactor can be manually vented toc a gasholder or
other holding vessef. However, in some cases, such as during severe
weather conditions, several reactors may be out of control at one time.
There would be insufficient holding capacity Qnder these conditions to
manually vent the contents of all the reactors to a gasholder. Therefore, .
when all other measures to prevent relief valve dischafges have been . |
exhausted, manual venting will be permitted as a last resort before the.
relief valve opens. The' same notification procedures are required for
manual venting to the atmosphere as are required for relief discharges.

There are several changes in the numerical emission limits
in the promulgated standard. Ercept for the standard for reactor
opening loss, these changes simply involve conversion to the International
System of Units (SI). There was an errok 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 imtent
for the degree of control required.

The proposed standard required the installation of a ruptufe
disc beneath each relief valve to prevent leakage from the relief
valve. A provision has been added to the promulgated standerd
so that a rupture disc is not required if the reliéf 'valve its itted
into. a process line or recovery system. In this case; any:ledkage

from .the relief valve would be contained.
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The regulation for obtaining vinyl chloride samples has been
changed to an operating procedure. The proposed standard stated
that there were to be no emissions from taking the samples. Several
commenters pointed out that thé use of the word "no” would make
this regulation impraciical to enforce. >Theref0re;.the:pfomulgated
standard specifies the operating procedure which EPA ofigihally
intended to be used to control this source. This revision is only
a change in wording and does not répresent a cﬁange’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'weigh€:Vinnychloride.
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 viny? chldride is'clearly
involved and situations where vinyl chloride is a minor component:.-
or contaminant, and as defined in promulgated §61.61(1) means that.
‘a piece of eqﬁipment contains or contacts éither,a quuid:that~is‘at
least 10 percent by weight vinyl chloride br a gas that is at
least 10 percent by volume vinyl chloride. I

The proposed standard required a vinyl chloride mdnitoring
system fof contﬁnuous}y measuring vinyl ch1orfdeu1éve15 both within the
plant (for leak detection) and within stécks. Thé prbposed standard did
“not outline required specifications for the’monitbring'system,‘except
it was to analyze the samples with gas ch}omatography. It fequired that
each plant submit a description of its monitoring system to EPA, so
that EPA could determine whether it was acceptable or not. Comments

13
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were received indicating a need for £FA to specify some criteria for
judging the acceptability of monitoring systems. The accuracy of

the monitoring system would be related to the frequency of calibration.
EPA is currently developing criteria for judging-the adequacy of each
plant's calibration and maintenance schedule for the instrument. These
are included in an enforcement guidelines document prepared by EPA. f

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
sensttivity is not needed in either case, and has been changed to
IinpM~in-fhe promulgated standard.

The proposed standard contained a single regulation for compressofat 
The promulgated standard has separéte regulations for rotating and
reciprocating compressors. This is consistent with having separate
regulations for rotating and reciprocating pumps in both the
proposed and promulgated standards.

Section 61.66 of the proposed standard provided for the use of
equivalent methods of control which have been approved by EPA. The
promulgated standard requires that the plant owner or operator who
submits a request for determination of equivalency within 60 days of the
promulgation date. This is intended to provide time for EPA to evaluate
the method before the plant has to be in compliance. EPA also suggests
that this request for determination of equivalepcy be accompanied by a
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request for waiver of compliance until EPA does determine whether the —~
method is equivalent. Tﬁe request for a Qaiver-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 wordihg clarifications which have been méde
in thé promulgated standard. The definition for "in vinyl chloride
service" [§60.61(1)] has been clarified by stating that it means
equipmént that contacts vinyl chloride as well as equipment that
contains vinyl chloride. This would include such equipment as agitators.

Words have been added in §$61.62, 61.63, and 61.64 to ciarify
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 éf ™
equipment. Equipment that has met the opening of equipment regulation
can contain more than 10 ppm vinyl chloride and wbuld}bg in violation of
the standard if this statement were not included. -

The requirements for stripping polyvinyl éh]oride resins to ’
specified levels have been revised in §561.64(e), 61.67(a)(2)(ii); and
61.70{c){2) sa that measutﬂmnnt'of»thE'vinyI-th*eriﬂustevgls-inuthe
resins is to be made jgmediately after strippingis completed rather

/;?gj’than as the resin iS‘gsﬁggiqnansﬁerpgg;outfoﬁ;ﬁhejﬁtrippnr. Thi;

allows a plant to carry out operations in a stripper after stripping has
been completed but before it is transferred out of the stripper. This
is consistent with the original intent of the standard..

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

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

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

Dne commenter requested that the oxygen content and moisture
content he specified for the 10 ppm concentration standards. The
propased standard specified that the vinyl chloride concentration
is to be corrected to 10 percent oxvgen (wet basis) if combustion
is used as fhe 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
ooening emissions may be determined immediately following the
stripping operation. If a reactor is also used aS‘a.stripper,
the.resin is in the reactor when it is opened.  This means that
vinyl chloride in the resin which has already been stripped to acceptable
levels can escane from the resin and become part of the reactor opening

loss. It is FPA’'s intent that once a resin has been stripped to the
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required levels, that additional controls are not requxred
the new provision, vinyl chloride escaping from the resin after'it has
been stripped . to acceptable levels is not counted asfpantpofﬁtwkyreqctnr
opening loss. |

A section requiring continuous monitoring of stack emissiohs has
been added to the promulgated standard. The continuous mon1tor1ng |
of stack_emissions was required in the proposed standard. The add1t1on
.of a7§§§;ific paragraph for emission monftoring serves only to clarify
the fequirement.

The standard has been revised so that the initial report requi}es
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 infprmation. ~

EPA agrees that a detailed description in the initial report is B

unnecessary. If additional information is needed, EPA can dééain 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 affer
the initial report is submitted. |

The standard has been revised to el1minate 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 Jeak. EPA is concerned only that leaks are detected

and repaired. That this has been done can be established by

looking at the strip chart record of measurements made by the vinyl
ch]d;ide detector. These records are still required for the portable
hydrocarbon detector, however.

Several commenters recommended that the companies be allowed
‘an extra twd 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 reéommendations. 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.resultsh_
are lost in the mail, there will be no question that they were sent.

(6) Test Method. Test Methodv106 has been changed to recognfze
that the acetaldehyde peak on a gas chromatograph interferes with the
vinyl chloride peak. When a sample is expected to contain acetaldehyde,
mass Qpectroscopy or another absolute analytical technique is required
to be used to confirm the vinyl chloride peak obtained with the gas
chromatograph.

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

In section 6.4 of Test Method 106 the requirement fof an
automatic integrator has been replaced with quequiremént‘fof.a ”
disc integrator for measuring peak area. 'This change is in response to
a comment which states that automatic integrators are unhecessarily
elaborate and expensive when peak height, triangu]atfoh and dist
integrators are sufficiently accurate for this use. |

A new section 6.5 has been added td Test_Method}lOS whfch
requires determination of the water vapor contentAof the sahp]ing
bag by measuring the ambient temperature and pressure'neér fhe
bag. A provision for checking the rigjd confainer for 1éék§ haérbeen
added to section 7.4 of Test Method 106. | - |

The only change in Test Method 107 is the provision in

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

“AUTHORITY: Section 112 of the Clean Air Act as amendéé}by sec. 4(6)
of Pub. L. 91-604, 84 Stat. 1685 (42 U.S.C. 1857c-7;.Secti05 114‘0f
the Clean Air Act, as amended by sec. 4(a) of Pub. L. 91-664, |
84 Stat. 1687, and by Pub. L. 93-319, sec. 6(a)(4), 88 Stét. 259
(42 U.S.C. 1857c~9); Section 301(a} of the Clean Air A;t, és aménded
by sec. 15(c)(2) of Pub. L. 91-604, 84 Stat. 1713 (42 U.S.C. 1857g(a)).

Date “Hministrator

DTH 000115075
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Subpart F—National Emission Standard for -
Vi

nyl Creeride

§ 61.60 Applicability.
¥ This subpart applies to plants WhAIch (a)
produce: o

of5 cthylene dIChIBAAE by Femtuomar—" (1)
oxvgen and hydrogen chloride with
ethylene. .

viny! chloride by any process, (

and, or .
(¥ one o more polviers contamlng (3)

any fraction of polymerized vinyl.chlo-

ride. :

(b) This subpart does not apply to equipment used in research

and development if the reactor used to polymerize the yinyl chloride Droceﬁsed
in the equipment has a capacity of no more than 9.19 m3 (50 gal) and the
product 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 and development if the reactor used
to polymerize the vinyl chloride processed in the equipment has a capacity of
greater than 0.19 m3 (50 gal) and no more than 4.07 m3 (1100 gal), and the
product is not sold. -

8 61.61 Definitions.

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

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

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

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

{(d) “Slip gauge” means a gauge which
has a probe that moves through the gas/
liguld interface In a storage or transfer
vessel and indicates the level of vinyl
chloride in the vessel bv the physteal
state of the material the gauge dis-
charges. : - e e o

(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, buik,
and solution processes.

tfY “Grade of resin" means the sub-
division of resin classification which de-
scribes it s a unique resin, i.e., the mcst
exact description of a resin with no fur-
ther subdivision. .

g) “Dispersion resin” means a resin
manufactured In such a way as {0 form
fluid dispersions when dispersed in a
plasticizer or plasticizer/diluent mix-
tures.

(h) *Latex resin” means a resin which
is procduced by a polymerization process
which initlates from free radical catalyst
sites and is sold undried.

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

() “Inprocess wastewater” means any
water which. during manufacturing or
processing, comes into direct contact ’
with vinyl chloride or polyvinyl chloride DTH 000115076
or resuits from the production or use of ) ’
any raw material, intermedinte product,
finished product, by-product, or waste
product containing vinyl ehloride or
polyvinyl chioride but which has not been
discharged to a wastewater treatment
process or discharged untreated ns
wastewater. 23'




. cArbne-with-s-sonaltiisity_of-at-teust@-
- ppucEnY is of such design and size that

(k) “Wnstewnter treatment process™

‘includes any process which modifies

characteristics such as BOD, COD, T88,
and pH, usually for the purpose of meet-
ing efiuent guldelines and standarda; it
does not include any process the purpose
of which 1s to remove vinyl chloride from
waler to meet requirements of this
subraft’.n‘ 1 chloride servi
(D “In viny! chloride ce” me

that a piece of equipment con or contacts
a lguid that Is at least 10 percent by
weight vinyl chloride or a gas that is at
least 10 percent by volumes vinyl

chloride. monitoring system”
(m) “Viny! chloride muﬁﬂﬂ—'
device which obtains air sam from

one or more points on a continuous se-

quential basis and analyzes the samples

with gss chromatography or, if the

OWDAr or operator assumes that all hy-

drocarbons messured are vinyl chloride,

with infrared spectrophotometry, flame

lon detection, or an equivalent or alier-

native method.

(n) “Portable hydrocarbon detector” . -

means a device which measires-hydro-, delete

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 responsiole for carrying
out the procedure.

(p). “Run” mesans the net period of
time during which an emission sample is
collected.

(q) ~Ethylene dichloride purification”
includes any part of the process of ethyl-
ene dichloride production which follows
ethylene dichlioride formsation and In
which finished ethylene dichloride is
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 vinyl chicride is partially or totally
polymerized tnto polyvinyl chiloride.

(t) “Reactor opening loss” means the
emissions of vinyl chloride
when & 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, siripper includes any vessal
which is used to remove residual vinyl
chloride from polyvinyl chloride resin .
immediately following the polymeriza-
tion step in the plant process flow.

§ 61.62 Emission standard for cthylene
dichloride plants.”

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

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

24
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" all exhaust gases discharged to the at-
mosphere from any equipment used in
ethylene dichioride purification is not )
to exceed loppm.ex&eptmpmvmecm : 5
et el éﬁ%ﬁi—-’“ does mot  .¢ been opened, is out of operation, and met
moets the requltement n § 61.85(b) (6) . - . '
e} — hefore being opened.
tb) Oxychlorination reactor: Except
as provided in §61.65(a), emissions of
vinyl chloride to the atmosphere from

. each oxychlorination are not to :
excﬁm&ﬁ%&”‘ 0.2 g/ke (0.002 1b/100 1b)
the 100 percent ethyi dichloride prod-. .

uct from the oxychlorination proocess. L

§ 61.63 Emmission standard for vinyl
chloride pixas.

Aun owner or operator of a vinyl chlo-
. ride plant shall comply with the require-
ments of this section and § 61.35.

(a) Viny! chloride formation and purl-
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 tn § 61.65(a). This re-
quirement does not apply to equipment _ has been opened , is out of ope rat1 on, and met

mauf;mnmerequlrement
in § 61.65(D) (8) (D before being opened.

§ 61.64 Emission standard for polynnyl
chloride plants.

An owner or operator of a polyvinyl
chioride plant shall comply with the re-
quirements of this section and § 61.65. .
(a) R#acér: The following require- r
ments apply to reactors:
¢1) The conceatration of vinyl chlor—
fde in all exhaust gases discharged to
the atmosphere from each reactor is no$
to exceed 10 ppm, except as provided In -
paragraph (a)(2) of this section and

§ 61.85(n). -
(2) The reactor opening loss {rom sach N2 e e .
resctor 16 Dot to exceed GlA-FiRiw * Tt (‘h?m Tde }"

- ‘.ﬂ'smv'fm.

shiagicmitibdig .
100 of polyvinyl chloride product, ~~ (7, W)F 2 1h vmy] chlomdp/lb)
with the product determined on a dry '
_ solids basis, This requirement applies to
any vessel which is used 83 a reactor or
as both a reactor and a stripper. In the
bulk process, the product means the
gross product of prepolymerization and
- poatpolymerization.

~(3) Manual vent valve discharge: Except for an emergency manual vent valve
discharge, there is tq be no discharge to the atmosphere from any manual vent
valve or any reactor in vinyl chloride service. An emergency manual vent valve
discharge means a discharge to the atmosphere which could not have been av01ded
by +ak1ng measures to prevent the discharge. Within 10 days of any
discharge to the atmosphere from any manual vent valve, the owner or ooeratOr
0¥ the source from which the discharge occurs shall submit to the Administrator:
2 report in writing containing information on the source, nature and cause of the
discharge, the date and time of the discharge, the approximate total vinyl chloride
loss during the discharge, the method used for determining the vinyl chloride
ioss, the actwon thathwas taken to prevent the discharge, and measures adopted
to orevent future d1$charges

. | DTH 000115
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1] = The concentratton of
vinFl ¢ 't all exhaust gases dis-
charged to the atmosphere from each
stripper dI:d nc;; m:x:;ed) IQI%;Lm. except
as praovi 1.65(a). reqguire- . .
megt doesnot:p w_e_gm%en;m has been opened, is out of operation, and met
18 req ment in -

";sx samwm.ﬁ —before being opened.

" T ‘
e s
mg;q,gm- g 4 >

8 ) exbaust gases discharged
to the etmosphere from each mixing,
weighing, or holding contalner in vinyl

chiorids service which, precedes the strip-

 per (whmctorutheplanthuno
stripper) in the plant process fiow is not
to :m 10 ppm., except as fravided in

61 . This uiremen oes DY : :
:pply to equ!pm:g m;,-‘wq;—-—has been opened, is out of operation, and met

mnkhha requlremcnt in 361.65(!))(8) __ before bemg opened

D M rep—— Th
o M

oride in al] ex-

haust gases discharged to ths aRnos-

phere from each monomer recovery sys-

tem 1s not t;) exc:ed 10 ppm, e‘f’cept a.: b d . i d .
provided in § 61.85(a). This requiremen s of operation, and me
does not apply to equipment that has been opened, 1s out P ’

arvdmreets the requirement in § 61,65(b)

&) (0 before being opened.
\8) mw‘* \lbl £ (BD .
. The m requirements

emissions of vinyl chloride t.o the at-
mosphere from the combination of all
sources following the stripper(s) [or the
reactor(s) if the plant has po stirip-
per{s)] in the plapt process flow, In-
cluding but not limited to, centrifuges,
concentrators, blend tanks, fllters, dry-
ers, conveyor air discharges, baggers,
storage containers, and i{nprocess waste-
water:
(1) In polyvinyl chloride planis using
stripping technology to cont-ml vinyl
chioride emissions, the wilghled nvérage 7
residual vinyl chloride concentration in ?
all grades of polyvinyl chloride resin

processed through the stripping opera-___ {mmediately after the stripping operatmn is completed,

tion on each galepdar gg measured ¥
u may not

exceed: . id
(1) 2000 ppm for m‘yvtnyx@?s?e?s—ic;n_" chloride
resins, excluding latex resins;
(b 408 for all other polyviny!

chloride resins, including latex resins,
averaged separately for each type of res-
ta; or
(2) In polyvinyl chloride plants con-
troliing vinyl chloride emissions with
technology other than stripping or in
addition to stripping, emisslons of viny!
chloride to the atmosphere may not
exceed: . 1,
() 0.20¥g4200 kg (020 /1001w —— 2 /%3 (0.002 1b/1b)
product from the stripper(s) (or reac-
tor(s) {f the plant has no stripper(s)} .
for dispersion polyvinyl chloride resins, :
~~ excluding latex resins, with the product ) DTH 000115079
determined on a dry solids basis:

\
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(1) —SXprroEg=NAmpret-T-— 0.4 g/kg (0 0004 1b/]b)
product from the strippers f{or reac- :
tor(s} if the plant has no stripper(s)3 o~
for all other polyvinyl chleride resing,
including latex resins, with the product
determined on a dry solids basis,

§ 61.65 Emission standard for ethylene
dichloride, vinyl chloride and poly-
vinyl chloride planta.

An owner or operator of an ethylene .

dichloride, vinyl chloride, and/or poly-

viny! chloride plant shall comply with

the requirements of this section.
(a Rellel walve dlsch : Except for

an emergency relief e, there is

to be no discharge to the atmosphere

{rom any relief valve on any equipment

in vinyl chloride service. An emergency

relief discharge mesans a discharge which

could not have been avoided by taidpg

shisoaiveble measyres To prevent the

discharge. Within ‘3 8ays of any rellef

valve discharge, the owner or operator of

the source from which the reilef valve 0

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 approximate

total vinyl chloride loss during the dis-

charge, the method usad for determining”

_ the vinyl chlorida. loss, $ha sction thas

was taken to prevent the dlscharge, angd

measiures adopted to prevent future dis-

charges.
(b} Fagitive emiasion sources: ] v o ‘
(1) Losding and unlpading lines: Vinyl . L ~ -

- £hloride emissions from Joading and un- wiich are opened to the atmosphere after eack™

loading unes/(ﬁi"é'mﬁrxﬂm_ _i d . ,_l. p

follows: i : 3 1
(i) After each loading or unloading 0ading er unidading operatwon

operation and before opening a loading

or unloading line to the atmosphere, the

quantity of vinyl chlioride in all parts of

each loading or unloading line that are

to be opened to the atmosphere is to be

reduced so that the narts combined con- 0.1038 m3- (0.} ft‘?:)
tain no greater than of viny B
chioride, m¢ standard temperature and at

pressure; and
tiir Any vinyl chloride removed from
a load:ing or unloading line in accord-
ance with paragraph (b (1) (i) of this
section is to be ducted throuzh a control
system from which the concentration of
vinyl chloride in the exhaust gases does
not exceed l8ppm, or equivalent as pro-
vided in § 61.66.
{2) S8Hp gauges: During loading or un-
loading operations, the vinyl chloride
emisstons from each slip gauge in vinyl
chloride service are to be minimized by
ducting any vinyl chloride discharged
from the slip gauge through a control
system from which the concentration of
vinyl chloride in the exhaust gases does
. not exceed 10 ppm, or equivalent as pro-
vided in § 61.66.
(3) Leskage from pump, compressor,
and agitator seals:
() Rotating pumps: Vinyl chloride
emissions from seals on all rotating
pumps in vinyl chloride service are to he o ’
. minimized by installing -sealless pumps, R p—
pumps . with double mechanical seals, or DTH o000 115080
equivalent as provided in § 61.66. If
double mechanical seals are used, vinyl
chloride emissions from the seals are to
be minimized by maintaining tlic pres-

27



_sure betwesn ths two seuls so that any
Ieak that occurs is Into the punp; by

in § 61.66.

(1’ Reciprocating pumps: Vinyl chlo-
ride emissions from seals on all recipro-
cating pumps in vinyl chloride service
are to be minimized by instailing double
outboard seals, or equivalent as provided
in §61.86. If double outboard seals are
used, vinyl chloride emissions from the’
seals are to be'minimizsd by maintaining™
the pressure between the two seals so
that any leak that occurs is into the

not excesd 10 ppm; or eguivalent as. .

providad in § 61.66. -__Rotating
(1 EEveseF: Viny! chioride emlis-

slons from seals on all compressors in

vinyl chloride service are to be mini-

mised by installing compressors with

doubls mechanical seals, or equivalent

as provided in § 61.68. If double mechan-

ical sealy are useqd, vinyl chloride emis-

sions Jrom the seals are to be mMmimized .

by maintaining the pressure between

the two seals so that any leak that oc- _ _compressor

curs is into the ALling dny’

vinyl chloride between the two seals

through a control syst*m from which,

the concentration of vinyl chloride in

ihe exhaust gases does not exceed 10.

ppm; or equivalent as provided in § 61.C5.

(iv) Reciprocating Compressors: Viny! chloride emissions from seals on all
reciprocating compressors in vinyl chloride service are to be minimized b
installing double outboard seals, or equivalent as provided in §61.66. If double
outboard seals are used, vinyl chloride emissions trom the seals are to be
minimized by maintaining the pressure between the two seals so that any leak tha!
-czu”s is into the compressor; by ducting any viny)l chloride between the two sea™s
through a control system from which the concentration of vinyl chloride in the
exhaust gases does not exceed 10 ppm; or equivalent as provided in §61.66.

e e - -
L : Viny! chloride emissions \Y

from sﬁgn agitators in vinyl chlo- ( )

ride service are to be minimized by in-

stailing agitators with double mechani-

cal seais, ¢r equivalent as provided in

{ 81 £5. If cdouhle mechanical sedls are

used. vinyi chioride emissions from the

g2z are to e minimized by maintaining

the pressure between the two seals co

inat any lsak that occurs is into the — agitated vessel;
«auomp: by ducting any vinyl chloride be-

treen the two seals through a contro!

sy from which the concentration of
-vinyl chloride in the exhaust gases does

nat exneed 10 ppm; or eqliivalent as pro-

“ided in § 6€1.66.

o3y W ‘m % ; : Vinyl
chioride emissions due cakage from
each relief valve on equipment in vinyi
chloride service are to be minimized by .
instaliine a rupture disk between the _ ,bY connecting the relief valve discharge tc a
<ﬁw:mcﬂaq§gmrdwfwﬂ"ﬁweqmwv orocess line or recovery system,
lemt ar provided in §61.686. "+ _ .o . .

5+ Manual venting of grse: 4% gases  Except as provided in 61.64(a){3), all
which are manually vented from equip-
ment in vinyl chloride sorvice are to be :
<urted through a control system from DTH 000115081
~hich the concentration of vinyl chloride : ’ '
il the exhaust gases does not exceed 10
ppm. or equivalent as provided in-§ §1.66.

7R




t6) Opening of eguipment:
chloride

Vinyl

emissions from opening of
equipment f57¢ 16— B ietaGer o

follows:

1) B#fere opening any equipment for
Any reason, the quantity of vinyl chlo-
ride is to be reduced so that the equip-
ment contains no more than 2.0 percent

~{including loading or unloading lines that are not
opened to the atmosphere after each loading or
unloading operation) L

.0.0950 w3

by volume vinyl chloride or 3

gal) of vinyl chloride. whichever is
Inrger, at standard temperature and
pressire; and

(ii> Any vinyl chloride removed from
the equipment in accordance with para-
graph (b)(8) (i) of this section i3 to-be
ducted through a control system from
which the concentrstion of vinyl chlo-
ride In the exhaust gases does not exceed
;Oﬂx;psm, or equivalent as provided in

y ~w‘ M& IR i ‘:
Vinyl chloride eﬂﬂsdtms ‘due to leaks
from equipment in vinyl chloride service
are to be minimized by instituting and
implementing & formal leak detection
and elimination program. The owner or
operator shall submit a description of
the program to the Administrator for
approval. The program is to be sub-
mitted within 45 days of the effective
date of these regulations, unless a walver
of compliance is granted under § 61.11.

If a waiver of compliance is granted, the
program is to be submitted on a date
scheduled by the Administrator. Ap--
proval of a program will be granted by
the Administrator provided he finds:

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.

(i’ It includes a relable and ace monitoring system
vityl chioride or detection of
rator leaks and identification of the ,

goveral aren of the plant where a leak

L I, L4
i .00l

«i:¥ It includes a reliable and accurate
rerwmbie hydrocarbon detector to be used
=~elx to find small leaks and to pin-
the major leaks indicated by the
tiaride detectors

PP

-yt
Paipe

The portable hydrocarbon detector is to measure
hydrocarbons with a sensitivity of at least 19 pom.

It provides for an acceptable galie
:n.and malntensnce schedule for
+1 chioride dak and portable
srocn detectory "
The location and number of points
-: *2 mernitored and the frequency of
- =g provided for in the program
eptable when they-are compared
e riumber of pieces of equipment
-1 chloride service and the size and
-al iavout of the plant.. -
I contains an acceptable plan o
0 he taken when a leéeak is de-

.- I econtains a definfiition of leak
12 acceptable when caompared with
" ieround concentrations of vins.
1:~Za in the areas of the plant to be

Y e sments of background concen-
-=: s of vinel chloride in the areas of

“mgnitoring system

monitoring system

DTH 000115082

by the vinyl chloride deteeber 4~ moOnitoring systenm
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‘the planc to be monitazed by the vinyl __ monitorine svsten
ehloride desseter{are to be included with '
the d('%(‘ripk.!(\n of the program. The defi-
nition of leak for a given plant may yary
among the different areas within the
plant and is also to change over time
ns background concentrations in the
plant are reduced.
(9) Inprocess waatewater: Vinyl chio-
ride cmiss!ohs t0 the atmosphere fvom
inprocess wastewater are to be reduced
as follows:
() The concentration of vinyl chlo-
ride in each inprocess wastewnter .tmm,——-cc-wtammg greater than 10 ppm vinyl ch1or1de measured
immediately as it leaves a piece of equip-
ment and before being mixed with any :
other inprocess tewater stream is to no more than

to be reduced
being exposed t3 the atmosphere: & before being mixed with any other inprocess wastewater

fore beipg discharged to a wastewater . . . A
trestment process: or discharged un-  Stream which gontains less than 10ppm vinyl chloride;
treated a3 a wastewnter. This parsgraph :
does apply to water which is 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 to water which is used to wash
out equipment after the equipment has
already been opemed to the atmosphere
in accordance with § 81.64(») (2) or para-
graph (b) (8) of this section. -
(it} Any viny! chloride removed from
the inprocess wastewater In accordance
with paragraph (b) (9) (1) of this seetion
is to be ducted through a control system
. from which the concentiration of vinyl
chloride in the exhaust gases does not
exceed 10 ppm, or equivalent as provided
In § 61.886.
(¢) The requirements in paragraphs
MBI, M2, (M5, M), ) (D
and () (8) of this section are to be in-
corporated into a standard
procedure, and made avellable upon re-
quest for inspection by the Administra~
tor. The standard operating procedure is
to include provisions for meas 4.75 m3
vinyl ct:loride in egqulpment =
(1230 gal) in volume f{or which an‘emis~
sion limit is prescribed inn § 61.65(b) (8)
(1) prior to opening the equipment and
using Test Method 108, a portable hydro-
carbon detector, or an equivalent or al-
ternative method. The method of meas-
urement is to meet the requirements in
§ 61.87(g) (53 (L (A) or (8)(5) (1) {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, Fith & specific paragraph of ths  Requests for using equivalent methods as the initial
§ 61.67 Emission tests. - measure of control are to be submitted to the

() Unless a walver of emission testitg Administrator within 60 days of the effective date.
ts obtained under § 61.13, the- owder or
- operator of a source to which this aub-
part applies shall test emlssions from
the source, DTH 000115083
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PR NV B
new source which has an initial startup
date preceding the effective date, or
)5 29 dars ot Startig in: the
oon/OF & TgrisouNGe, Inif artup 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-
uont:umaybemacmedby the Adminis- .
trator based on representative perform- . ; : o .
ance of the source. Thg average is to be computed on a time
(d) Each emisjon test 1s to consist ~ weighted basis. o : .
of three runa. For the purpose of deter-
mining emissions, the average of results
of all runs is to apply. . .
(e) All samples are to be a.nalyzed*_-—W1tmn 24 hours,
and vinyl chloride emissions are to be
determined within 30 days after the emis- «
sion test. The owner or operator shall : : B
report the determinations to the Ad- - -
ministrator by a registered letter dis-
 patched before the close of the next busi-
ness day following the determinsation.
(f) The owner or operator shall retain
at the plant and make avallable, upon
request, for inspection by the Adminis-
trator, for a minimum of 2 years records
of emission test results and other data
-needed to determine emissions.
(g) Unless otherwise specified, the
owner or operator shall use test Test ) '
Methods in Appendix B to this part for : -
each test as required by paracranha
@0, @@, @@, (g4, and
(g) () of this section, unless an equiva-
lent method or an alternative method
has been approved by the Administrator.
If the Administrator finds reasonable
grounds to dispute the results obtained
by an equivalent or alternative method,
he may require the use of a reference
method. If the results of the reference ER . s
and equivalent or alternative methods ) ‘ ’ |
do not agree, the results obtained by the o . ' : f

3 i

reference method prevall, and the Ad-

ministrator may notlfy the owner or ‘ _

operator that approval of the method o S

previously considered to be equivalent or . ) . i

aliernative is withdrewn. . :
1 Test:Method 106 is to be used to ) oo \

determine the vinyl chloride emissions

from any source for which an emission

limit is prescribed in §§ 61.62(a) or (b)

§ 61.63(a), or §4 61.64(a) (1), (), (¢), Or

(d), or from any control system to which

reactor emissions are required to be

ducted in § 61.64(a) (2) or to which fugi-

tive emissions are requiread to be ducted

in §§61.65(YLYAD, (2), (b)(5H),

¢bY (6) (1), or (b) (9) (iD).

. (1) For each run, one sample is to be

collected. The sampling site is to be at

Ieast two stack or duct diameters down-

. DT
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~~ stream and one half diameier upstream
from any flow distarbance such as a
bend, expansion, contraction, or. visible
flame. For a rectangular cross section an
equivalent diameter Is to be determined

{rom the following equation:
(h ngth} (width)

equnalent dinmeter - —
" mek lngth + width

The sampling point in the duct is to
be at the centrold of the cross section.
The sample is to be extracted at a rate
proportional to the gas velnclty at the
sampunx point m sample 13 to be

delete

mg conceatration of vinyl

chlorids as debermined by Test Method

106 is to be

oxygen on of

:‘m!aslm by using the followlng equa-
on:

delete

10.9
C . —C e e et et i
L teerracredd 4 20.9 —~ percent 01
whers:
(o) ~The conoentration of viny] chiorid 3
worrected) = Ty e eEheust gases, corrested to 10 ;:; ?

C)~The svoestrstion of vi oh!atb -
meapured by Test Met|
20.9=Perosnt mmn-d! i: the nnhlln&ak =

10.9=Peross o

mo:d,l' the mbint’:l.r ;

mntun:“a' ch the oorres-

AT Percent 0:-1’“"‘“?:- in the exhaust ges ee

elarence Method 3 in

MLde&oﬂ.Hlmptc.

(i) For those emission sources where

the emission Uimit is prescribed in terms

of mass rather than concentration, mass

emissions tn kg/100 kg product are to

be determined hy using the following
oquation: '

. 1, £2.60) @ 10 8 {100]
( FI2 7 M
- whare:
Car=kz viLyl chomdo i ke sroduct,
Caa The corvonmdon of var yl chlorids as et
tiy Test Mothod 18,
2.80 = Der ntl{ ol vim’" chioride at one atiosphee and
Qa\ &umotnﬂckaglw raia in m¥Ynhr ns Aetermined Ly
Itelarence Metitod 2 of Appendix A to-Fart v
of s chapier.
10-8 = Canversion iactor for ppm.
7= I'roductior rata (kg/hre, .
(2 Meihog 109 1s to be used to
ev,elmiﬂ the concentration of vinyl
chloride in each inprocess wastewater
stream for which an emission limit is
prescribed 1n § 61.65(h) (9) (1),

(3) Where s stripping operation is
used to attain the emission limit in § 61.-
B84(e), emissions are to be determined
ustng Test Method 107 as follows:

(1) 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.

(31> Each sample is to be taken imme-
diately following the stripping operation, delete

(1{1) The corresponding quantity of DTH _000115085
material processed by each stripper is to ‘
be determined on s dry salids basis and

by a method submitted to and approved

by the Administrator. )
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\ivy At the prior request of the Ad-
ministrator, the owner or operator shall
provide duplicates of the samples re-
quired in paragraph (g) 3 ) of this
section. ’

{4) Where control technology other
than or in addition to a stripping opera-
tior: 1s used to attaln the emission limit
in § 61.64(e), emlissions are to be deter-
mined as follows:

(1 Tmttlnbodtmuwbeusedm
determinie " ons from
all of the } tane-
ously.: The' requ [ psragraph

(Y1 of t.h.ls section are to be met.
tity TestLMeQM 107 hyto be
! v!uyl

dﬁm’“ ;-E ] m
c ( :

‘cm!ulp limit pre-
scﬂhed 81.84(e), The' mm of vinyl
chlorlde in kg/100 kg product in each
in process wastewater stream is to be de-

termined by using the following equa-
tion:

. _1Ca4 R 1079 [100)
Cpy=md 20 AT
Z
whars.
€1 =%g vinyl chloride/100 kg product.
Ca=the conoentration of ¥iny! chloride ay weasured
by Test Method 107.

R=water Sow rate la 1/hr, determined In accordance
with a method which has been submlttad o
and approved by the Admialstrutor.

w* = Clon varsion iactor for ppm.
Z = Produciion rale (krlgr datermined in acoord-
ance with s method ohio bsa boew subiited
and approved by the Administrator.

(5) The reactor opening loss for which
an emission limit is prescribed in § 61.64
(8)(2) 1s to be determined. The number
of reactors for which the determination
is to be made i3 to be specified by the

Administrator for each Individual plant
nt the time of the determination based

on the plant's operation.-

(1) Except as provided iIn paragraph
() (5Y{11) of this section, the reactor
opening loss 18 to be determined using
the following equation:

C= W (2.60) (10%) (Cb)
YZ

white:
C- kg via lchlcndo arcisgons/xg produet.
Lol Csle the reactor in mb.
2.80= Dcn.it ol vlnyl chloride at one ntmosphere and

X,
104= Convu'sion tsctor for Y
C‘D-ppzn br volume viny. chioride s determined by
Method 108 or s portable hydrocarbon

Ys\'mbu ul btu:heu since the reactor was last

Z = Aversge k; ol polyviny‘l ehloride produced per
ta the nnmber of batchas siace the reactot
'was last openad to the atmosphers.

(A) If Method 106 is used to deter-
mine the concentratlon of vinyl chloride
(Cb), the sample Is to be withdrawn at
a const.a.nt rate with a probe of sufficient
length to reach the vessel bottom from
the manhole. Samples are to be taken
{or 5 minutes within § inches of the ves-
sel bottom, 5 minutes near the wvessel
center, and 5 minutes near the vessel top.

(B) If a portable hydrocarbon detec~
tor is used to determine the concentra-
tion of vinyl chloride (Ch), a probe of
sufficient length to reach the vessel bot-
tom from the manhole is to be used to
make the measurements. One measure-~
ment will be made with'n 6 inches of the
vessel bottoin, one near the vessel center
and onhe near the vessel top. Measure-
ments are to be made at each location
until the reading is stabilized. Al} hydro-
carbons measured are 10 be assumed to
be vingl chloride.

™

For a reactor that is also used as a stripper, the
determination may be made 1mmed1ate1y following the
stripping operatwon.

which measures hydrocarbons w1tH a sens1t1v1ty of at
least 19 pom.

PTH, 00011508¢
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(C) The production rate of polyvlayl
cidoride (2) is to be determmined by a
method submitied to and approved by the
Administrator.

o~} Acalkulation based an the number
* evacuations, the vacuum tnvolved, and
.1e volume of gas In the reactor Is hereby
approved by the Administrator as an al-
ternative method for determining reac-
tar opening loss for postpolymerization
reactors in the manufacture of bulk
resins.

iof.58 Emission menitoring.

(a) The vinyl chloride, monitoring syster: required in §61.65(b)(8)(i), or equiv-
alent as to be used to monitor on a continuous basis the emissions from these sources
for which emission 1imits are prescribed in §61.62(a) and (b), §61.63(a), and §61.64(a)
1)(b), (c), and (d), and for any control system to whaj/h reactor emissions are
required to be ducted in §61.64(a)(2) or to which fugitive emissions are required to

be ducted in §61.65(b)(1)(ii), and (b)(2), (b)(5), (b)(6)(ii), and (b)(9)(ii).
§ 6168 lnlinlropeer. ~9 .

(a) An owner or operstor of any
source to which this subpart applies shall
submit s statement in writing notifying
the Administrator that the equipment
and procedural specifications In §§ 61.65
M), (M@, b)(3I), (b)(4), (BB,
(D) (8), (W(T, and (b)(B) are being
implemented. ‘ ’

uder §61.11, akolig with )
don required undgr 4 230 If a walver
of complisnce i grarted, 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
is to be submitted within 90 days of the
initial startup date.

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

(1) A lst of the equipment installed
for compliance, delete

(D A W
tion of the physical and functional char-
acteristics of each plece of equipment,

(3) A deacription of the methods
which have been incorperated into the
standard operating procedures for meas-
uring or calculating the emissions for
which emission limits are prescribed In
§§61.65 (b) (1) (1 and (b) (6) (1),

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

£ 61.68 Scolannual report. 70

(a) ‘The owner or operator of any
source to which this subpart applies shall Sentember 15 and March 15 of each year
submit to the Administrator on s-eumeee—— )

svip-evtrenciri®®dny>a report In writ- - . . s . s
ing containing the information required ~ The First semi-annual report is to be submitted follow-
by this section. ing the first full 6 month reporting period after the

(b) (1) In the case of an existing source . . .

“""sr a new source which has a.ng initial initial report is submitted.

startup date preceding the effective date, .

the first report is to be submitted within

180 days of the effective date, unless a

waiver of compliance is granted under

§ 61.11. If a walver of compliance is

granted, the first report is to be sub- 34

mitted on & date scheduled by the Ad-

wirzrrator.
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(2) In the case of a new source which.
d not huave an initial startup date pre-
ding the effective date, the first report
to be submitted within 180 days of the
itial startup date.

(c) Unless otherwise specified, the
smer or operator shall use the 'Test
fethiods In Appendix B to this part to
ynduct emission tests as required by
aragraphs (e¢)(2) and (¢)(3) of this
:¢ction, unless an equivalent or an alter-
ative method has been approved by the
Lministrator. 1f the Administrator
nds 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 sgree, the results
btained by the reference method pre-
-a{l, and the Administrator may notify
he owner or operator that approval of
he method previously considered to be
xquivalent or alternative is withdrawn.

(1) The owner or operator shall in-~
:lude in the report a-record of any emlis-
ifons in excess of the emission limits pre-
seribed in §§ 61.63(a) or (b), §.61.63(a),
or §§ 61.684(a) (1), ), (), or (d), or for
any control system to which reactor
emissions are required to be ducted in
§ 61.84(a) (2) or to which fugitive emis-

sions are required to be ducted in § 61.65

in accordance with §61.68.

(MO U, B, BB, B HD),or ~

(h) (9) (i1). The exmissions are to be meas<
ured

2) e owner Or opera
clude in the report a record of the-guai~

tity—of-emisstonsoki ¥inyl chiorile rom~
— content in the polyvinyl chloride resin.

tho-souseerfoliowing-thve-strippesisrtor
thereactoplsi—iite-plant-has-no-sirip~

portrr-hr-palvrinvieiioride-planto-dor
wistch—e—siripping—operation—in-used {0

stiter-tive-emission—Iknit—prescribed-in
FEE0Hw) . Test Method 107 1s to be used
to determine ¢ as Tollows?

(1 If Batch stripping is used, one rep-
resentative sampie of polyvinyl chioride
resin is to be taXen from each batch of
each grade of resin immediately follow-

ing the completion of the stripping ogr-
atlo she.

the sttipper, and identifted by resin type
and grade and the date and time the
batch 1s completed. The corresponding
quantity of material processed In each
stripper batch s to be recorded and iden-~
tified by resin type and grade and the
date and time the batch is completed.

(iiy I continuous stripping is used,
one representative sample of polyvinyl
chloride resin is to be taken for each
grade of resin processed or at intervals
of 8 hours for each grade of resin which
is being processed, whichever is more {re-
quent, The sample 1s to be taken as the
resin flows out of the stripper and iden-
tifled by resin type and grade and the
date and time the sample was taken.
The corresponding quantity of material
processed by each stripper over the time
period represented by the sample during
the eight hour period, is to be recorded
and identified by resin type and grade
and the date and time it represents.

(iii) The quantity of material proc-
essed by the stripper is to be determined
on & dry solids basis and by a method
submitted to and approved by the Ad-
ministrator.

(iv) At the prior request of the Ad-
ministrator, the owner or operator shall
provide duplicates of the samples re-
quired in paragraphs (c)(2) (i) and (¢}
(2) {ii) of this section.

>— 1N polyvinyl chloride plants for which a stripping

operation is used to attain the emission lavel
prescribed in §61.64(e),

-~ vinyl chloride content

DTH 000115084
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{(2) A record of the leaks detected:
during routine monitoring with the
portable hydrocarbon detector and the
action takxen to repair the leaks, as re-
gquired by § 61.65(b)(8), including =
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 measured in accordance with §61.68.
taken to eliminate that leak. —
3 A record of emissi 3 L 3

215 For the rellef c.llachargé‘!rom
_reactors subject to the rovlslons of

‘3 61.55 or
each ree.cwr. including prasures and
temnperatures.

4. Appendix 5 is amended by adding Test Methods 106 and ]077 -as follows:

! MErEOD 108-~DETERMIMATION OF VINYL
Cuionos FROM Sraziowany SOURCES

INTBODVCTION

Performance of this method should not be
attempted by persons unfamiliar with the
operation of s gaa chromatograph, nor by
those who are unfamiliar with source sam-
pling, as there ue many detalls that are
beyond the scope of this presentation. Csre
must be exercised to prevent exposure of
sampling personnel to vinyl chloride, a car-
cinogen.
1. Principle and Applicabllity.
1.1 An integrated bag sample of stack gas
contalning vinrl chlaride (chloroethylene)
is subjected to chromatographlc analysis,
using a Name lonlzation detector.
1.2 The method s applicable to the meas-
urement of vinyl chiloride in stack gases from ‘
both vinyl ehlorids and poiyvinyl chloride
manufacturing processes, except where the }"ﬁ)
vinyl chloride is contained in particulate ) L 4
matter. ' P ‘> .
2. Range and Senstuirisy. / Do
The lower limmit of detection will vary ac-
cording to the chromatogfraph used. Values

reported include I - 117 M2 and 4 X 107 )
mng. . .
3. Interferences _ e oo 1HE ON1Y compound which is known to co-elute with vinyl
\nterfe o eraseer. Chloride is acetaldehyde.
hons vher) :
Wer, DA te-prasant resotiion-of the-vinyl
chlorie: peak—-whir—rae Chromoyorh- 1921

Zolumn “Poweese X° ~rsclution of the vinyi

chioride pesi ls not =az:sfactary fo* o par-

“leular saniple. then sLiromatograph param- -

eters MAF De Alzersd wiih prior approval of | acetal dehyde or

the Administra-oc I2 dere is_reason t
A gazon.
Pann ¥ lieve thatisorme "C7 227 N with an

-e s present tn the —COmpound : DTH 000115089

sarple, then sup™ & confirmation of
the vinyl chlioride t2ak thrmigh an absolturs
analyti~al techzig ¢ such as mass er -

CTORCLPY. De cerisromwed -
- e s em——_e -.—-THUSt
s Mentlon of trude ramwes on specific prod-

* gets does not censtitete endorsement by the
Environmental Frocestion Agency. 37

:dentical reten: »
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5 Reagents. It is necessary that all rea-
gens He of chromatographic grade.

31 Analysis.

.1t Hellum gss or nitropen gas~—-Zern
raue. for chromatographic carrier gas. . :
Ll 12 Hvdrogen gas—Zcro gridie. or Air, as requil red by the -detector.
11 Oxygen gass Zero gradde. s *

2 (alibration.
21 vinyl chloride, P99 o —For prep-
aration of standard gas mixtures,

522 Csllbration cylinders (3) .Quilanal-—
Ons each of 80, 10 and § ppm vinyl chloride
in nitrogen with certified snalysis.

523 Nitrogen ges—2Zcero grade, for prep-
aration of standard gas mixtures.

8. Procedure.

6.1 Sampling. Assemble the sample train
as in Figure 106-1. Perform a bag leak check
according to Section T.4. Obszerve that all
connections between the bag and the probe
are tight, Piace the end of the probe at the
centroid of the stack and start the pump
with the needle valve adjusted to yleld a
flow of 0.5 lpm. After a period of time sufi-
clent to purge the line several ttmes has
elapsed, connect the vacuum line to the
bag and gvacuste the bag untll the rotam-
eter indicates no flow. Then repoaition thg
sample and vascuum lines and begin the ac-
tual! sampling, keeplng the rate proportional exi ti ng

to the Direct the gas emistirrgh——
the rotamaeter awny e Eom sampling PETSORMITL.  gtack

At the snd of the sample period, shut off the
purmp, disconnect the sample line from the
bag, and disconnsct the vacuum lins from
ths bag contsiner. Protect the bag contalner
from sunlight.

6.2 Bample storage. Sanmiple bags must be
kept out of direct sunlight. When at all poe-
uble. analysis ta to be performed within 2%

dgyie of sodale gollziiian.
ple recovery. With a plece of Tef-

lon tubing identified for that bag, connect &

Lag inlet valve to the gas chromatogrsph

saxple valve. Switch the valve to withdraw ' o
gas {rom the bag through the sample loop.

Plumb ths equipment so the sampls gas -

passes from the asmple valve to the leak-free

B
r

pump, and then 3o & w followed ’
by » 0~100 ml/min ro ter with flow con- -
ITol valve.

6.4 Apalysis Set the column temperature
to 135° C, the detecicr temperature to 225°
C, and ths samplas loop temperature to 70° C. .
Whea optimum bydrogen and oIygen o determined
rates have been dedsermrine] verify and main-
tain these flow rates during all chromato-
graph operations. Using zero hellum or
nitrogen as the carrler gas, establish a flow
rate lo the range consistent with the manu-
facturer's reguirements for satisfactory de-
tector operation. A flow rate of approxi- .
mately 18 ml/min should produce adequate
separstions. Observe the base line periodi-
caly and determine that the noise level has
Slabllized and that base line Arift has ceased.
Purge the sample ioop for thirty seconds at
ibe rate of 100 ml/min, then activate th
sample valve. Record the injectlon time (th
position of the pen on the chart at the time
of sample {njection), the samaple number, the
sample loop temperature, the column tem-
perature, carrier gas fiow rate, chart speed *
and the atitepuator setting. Record the lab- -
oratory pressure. From the chart, select the : -
peax having the retention time correspond-
ing to vinyl chloride, as determined in Becs
tion 7.2. Measure the peak area by use :
ot m:m&i‘ﬁg;uxfm a disc 0-4
the retention time. Repeat the injection a
least two times or until two consecutive vinyl w,v
chloride peaks do Dot vary In area more than \\(\g DTH 000115090
5%. The average value for these two areas .
will be used to compute the bag concentra~ 4§‘
tion
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4. Apparstus.

4 1 Sampling (Pigure 1), R

4.1.1 Probe—Stainleas steel, Pyrea glusa)
ot Teflon tubing aceording to stack temper-
ature, each equipped with a glass wool plug
10 remove particulate matter.

4.1.2 Sample line—Teflon, 8.4 mm outstde
diameter, of sufficient length to coanect
probe to bag. A new unused piece is employed
for ench series of bag samples that constitutes
aln emisston test,

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

4.1.4 Tedlar bags, 100 liter capacity—To
contain sample.

4.1.5 Rigxt leskproof containers for 4.1.4,
with covering to protect contents from sun-

Jdight.

g4.1.6 Needle valve—To adjust sample flow
rate.

4.1.7 Pump-—lLeaX-free. Minimum capac-
ity 3 liters par minute.

4.1.8 Chtugosd tube—To prevent admis-
sho ik ok to stmosphers In vicin-
1ty of i

419 Piow mater—Por observing sample
flow rate; capsble of maaguring s fiow range
from 0.10 to 1.00 liter per minute.

4.1.10 Oonnecting tubtog-~Teflon, 6.4 mm
outside dismeter, to assembie sampls train -

(Fgure 1).

- S
4.1.11 Pitot tube—Type b (or equivaient),

attached to the probe so that the :ampling

fiow rate can be regulated proportional te
the stack gas veloclty.
4.3 Sample recovery. i
42.1 Tubing—Teflon, 64 ©mm outside
diameter, to connect bag to gas chromato-
graph sample loop. A new unused plece t3’
employed for each series of bag sampies that

canstitutes an emission tast, and is to be dis-
carfled upon counclusion of analysis of thoee ‘Y‘“
Dags.
13 Analysis. : N
1.31 Oas chromatograph—With flam Q?

lonization detector, potentlometric strip
chart recorder and 1.0 to 5.0 ml heated sam- v)“‘
piing loop in automatic sampis valve.

432 Chromstographic column-—Stainless ‘
steel, 2.5 m X 3.3 mm, containing 80/100
mesh Chromosorb 102.

433 Flow meters (3)—Rotameter type,

0 to 100 m! min capacity, with fow control
vajves

434 Gns regulators—For required gas
ceiinder -,

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

435 Barometer—Accurate to 5 mm Hg, to
measure atmospheric pressure around gas
caromatograph during sample analysis.

T 437 Pump-lesx-free. Minimurm capac-
ity 100 ml/min.

4.4 Calibration.

4.%2.1 Tuhlng—Telon, 64 rmm  outside
diameter, separate pleces marked for each
calibratlon concentration. .

442 Tedlar bags—Sixteen-inch square .
size. separate bag marked for each calibra- °, 2 ’
tion concentration. .

443 Syringe—0.5 ml, gas tight. F

4.4.3 SiTinge-—504l, gas tight. -

445 Flow meter—Rotameter type, 0 to ‘
09y m)l min range accurate to +1%, to e
meier nitrogen in preparation of standard ’
gas mixeures. .

.45 Stop wvatch—Of known accuracy, to e
time gas flow in preparation of standard gas
mixsares.

uy
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{NoTe: An alternative leak chavk method
1s {0 pressurize the bag to 5-10 cm H,0 or
24 0. HO and allow to stand overnight, -
A defistad bag Indicates o leak.)

8. Calculations.

8.1 Determine the sample peak &aren as
follows: i

A"= A.. Af
Equation 106-1

32 WVinyl chioride conocemtrations. From
the calibration curve descrided In Bection
73, acove, select the walue of O, that cor-
responds to A mnmpupux“()d-
culate C, s foliows:

CcPrTi .

Cyme

Equation 106-2
whare:

Cs=THhe vodcentration of vinyl chioride in the bng
sample in ppm,

Cs="The conceniration of vinyl chloride indicated by
the gas chromaiograph, in ppan.

P,=The relerence pressure, the bbontory preasure
reoorded during calibration, mm &“

T:=The mmple op tamperaturs on absolute
scale st the tirme of snalysis, *K.

P'-Ttl’l. labarstory pressure st time of analysls, mm

g-
T-=The reference the sa:nple loop
wnpanumreec ed durln¢ caubmuon, *°X.

P. References.
1. Brown, D. W., Loy, B. W. and Stephen-
* son, M. H. "Vinyl Chioride Monitoring Near
the B. P. Goodrich Chemical Company in
Loutsville, Eentucky.” Reglon IV, US. Envi-

P,T, =———"

After placing a bag in its rigid container, place

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

(T-Bup ) | - o

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

ronmental Protection Agency, Burveillance’
snd Analysts Division, Athens, Georgla, June °

24 1974.
. “Evaluation of A Collection and Analy- -
u»a.l Procedure for Vinyl Chloride in Air,™
by G. D. Clayton and Associates, Decembe.
13, 1974. EPA Contract No. 68-03-1408, Task
Order No. 2, EPA Repart oN. 75-VCI~1.

3

X

”
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Fiz.ra 156-2, Integrated bag sam;ilicg treina,

°"nnl-clmh-nn pecitic ¥ does Dot
by the B 1 Aganey,
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6.5 Measure the ambient temperature and barometric pressure near the
bag. From a water saturation vapor pressure table, determine and _record
the water vapor content of the bag.

7.1 Preparation of vinyl chioride standard
gus mixtures. Evacuats s sixtesn-inch sguare
Todlar bag that hes passed a leak check jn

. {(Gescribed tn Bectlon 7.4) and meter M B3 ~
liters of nitrogen. While the bag is filling, use
the 0.5 mi syringe to inject 2504 of 9994+ % -
vinyl chloride through the wall of the bag.
Upon withdrawing the syringe needle, im-
mediatsly cover the resulting hole with a
plsce of sdhesive taps. This gives a concen-
tration of &0 ppm of vinyl chloride. In & llke
manner e the other syringe to prepare cilu-
tions having 10 and § ppm vinyl chloride
concentmations. Place each bag on s smooth
surface and alternately depress opposite
sides of the bag 50 times to further mix the

goaen,

72 Detsrmination of vinyl chloride re-
tention time. This sectlon can be performed
simultanscously with Section 7.3. Establish
chromatograph conditions entical with
those 1n Section 8.3, above. Set attenuator
t0 X 1 position. Flush the sampling loop
with mero hellum or nitrogen and sctivate
the sampls valve. Record the injection time,
the sample loop temperature, the column
temperature, the carrtar gas flow rate, the
chart speed and the attenuator setting.
Record peaks and detactor responses that
occur in the absence of vinyl chloride. Main-
tatn conditions. With the equipment plumb-
ing arrahged sdentically to Baction 6.3, flush
the sample loop for 30 seconds at the rate of
100 ml/min with one of the vinyl chloride
calibration mixtures and activate ths sample
valve. Record the injection time. Select the
peak that corresponds to vinyl chloride,
Measurs the distance on the chart from the
injsction time to the time at which the peak
maximum occurs. This quantity, divided by
the chart speed, 1s deflaed as the retention
time. Record.

7.3 Preparation of chromatograph call-
bration curve. Make a gas chromatographic
measurement of each standard gas mixture
{described In Section 7.1) using conditions
identical with those listed in Section 63
above, Flush the sampling loop for 30 seconds
at the rate of 100 =1 /min with each standard
Eas mixture and activate the sample valve,
Record C,, the concentrations of vinyg! chlo-
ride injected, the attenuator setting, chart
speed, peak area, sample Joop temperature,
column temperature, carrier gas flow rate,
and retention time. Record the laboratory
pressure, Calculate A, the peak area multt-
plied by the sttenuator setting. Repeat until
two injection areas are within 5%, then plot
those points va C_.. When the other concen-
trations have Deen plotited, draw a smooth
curve through the points. Perform calibra-
tion dally, or before and after each set of
bag samples, wkichever 1s more frequent.

7.4 Tedlar bag leax checks. Before each
use, make sure a bag 1s leak-free by checking
it for leaks, To leak check, connect a water .
manometer and pressurtze the bag to 5-10
cm H.O (2-4 in. H 0). Allow to stand for

 riputes. ANT Jisplacement In the Water  Check the rigid container for leaks in this
manner.
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INTRODUCTION

Perlormaasice of Lhis method should not be
altempted by persons unfamiliar with the
operation of a gas chromatograph, nor by
those who are unfamiliar with sampling, ss
thers are many detalls that are beyond the
scope of this presentation. Care must be
exerclsed to preveént exposure of sampling
personnel to vinyl chloride, a carcinogen.

1. Principle and Applicability.

1.1 The basis for this method relates to
the vapor equilibrium which is estahlished
between RVCM, PVC, resin, watar, and alr
in a closed system. It bas been demonstrated
that the RVCM in o PYC resin will equili-
brate in » closed vessel quite rapidly, pro-
vided that the tamperture of the PVC resin
s maintained abowe the glass transition
termperature of that specific resin.

12 This prooedure is suttable for deter-
mining the vinyl ehloride monomer (VCM)
content 0f Inprocess wastewatsr samples,
and the residual vinyl chloride monomer
(RVCM) content of palyrinyt ebloside (PVC)
rasins, wet cake, alwry, snd latex samples.
It canuol de used for polynase in fused form,
such as sheet or cubes, If a reedIGEISR of the
vinyl chloride peak i not satfactory for o
particular sampls, them chromatograph
parameters may be altered with prior ap--
proval of the Administrator. If there ls rea-
sut to believe that some other hydrocarbon
with an identical retention time is present
in the sample, then supplemental confirma-
tion of the vinyl chloride peaX through an

f.-.‘abso!uto analytical technigue, such as mass
/ pretroscopy, should be performed.

2. Range and Sensitivity.

The lower Itmit of detection of vinyl chlo-
ride will vary sccording to the chromato-
graph used. Values reported include 1X10-7
mg and 4X 10-7 mg. Witk proper callbration,
the upper Umit may be extended as needed.

3. Precision and Reproductbility.

An interlaboratory compsarison between
seven laboratories of three resin samples, yielded
each split into three parts, Weid s &TNNNNS
deviation of 2.63% for a sample with a mean
0f 3.09 ppm. 4.16% for a sample with & mean
of 1.68 ppm, and 5.20% for & sample with s
nean of 62.68 ppm. .

4. Safety.

Do not release vinyl chloride to the labora-
tory atmosphere during preparation of stand-
ards. Venting or purging with VCM/alr mix-
tures rmust be held to a minimum. When
they are required, the vapor must be routed
to outside alr. Viny! chioride, even at low
ppm levels, must never be vented inside the
laboratory. After vials have been analyzed,
the pressure within the vial must be veTited
prior to removal from the lnstrument trn-
table. Vials must be vented into an activeted
charcoal tube using a hypodermic needle to
prevent release of! vinyl chloride Into the
isboratory atmosphere. The charcoal must
be replaced prior to vinyl chloride break-
through.

5. Apparatus.

5.1 Sampling.

5.1.1 Bottles—60 m! (2 oz}, with waxed
Hned screw on tops, for PVC samples.

6.12 Vials—50 ml Hypc-viais; sealed with

Tefion Taced Tuf!-Bond discs for water sam- ' DTH 000115094

pies,

—

1 Mention of trade names on specific prod-
acts does not constitute endorsement by the
Environmental Protection Agency.
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5.1.3 NHectrical tape—or eguivalent, to
. pfovont loosening of bottle tope,
» redovery
9,2.2 Yials—With unll and cape, Perkin-

E.mer Corptestion No. 108-0118, or equiva-

tens.

‘;21 Anﬂyucnl bn_lanco——C.pnblo of
welghing to =0.001 gram.

83.3. Byringe, 100 al—Precision Series
“A" No. 0100325, or equivalent.

524 . Visi Sesler, Perkin-Elmer No. 108-
0108 or equivalent.

6.3 Analysis.

531 Gas chromatograph—Perkin-Eimer
Corporation Model F-40 head-space ana-
Iyzer, No. 1040001, or equivalent.

5.33 Chromatographic column—Stain.
less steel, 3 mX32 mm, contalning 04%

JAECE. Caxbbpak A, Perkin-!

matic do-lng u mm. Perk!n-!:lmer No. 105~
1018, or equivalent.

8.3.6 Integrator - recorder — Hewlett -
Packard Model 33804, or equivalent.

5.3.7 Fiiter drier assembly (3)—Perkin-
Kmer No, 2330117, or equivalent.

5.3.8 Sosp Slm flowmeter—Howlett Pack-
ard No. 0101-0113, or equivalent.

5.4 Calibration.”

54.1 Regulators—for required gsa cyin-
ders. -

6. Reagents.

8.1 Analysis -

6.1.1 Hydrogen gas—zero gndo.

6:1.3 Nitrogen gas—zero grade.

8.1.3 Alr—zero grade.

6.2 Calibration.

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

7. Procedure.

7.1 Sampling.

7.1.1 PVQ sampling—Allow the resin or
slurry to flow from a tap on the tank or silo
until the tap line has been well purged. Ex-

- tend a 60 ml sample bottle under the tap, fill,
aud immediately tightly cap the bottle. Wrap

~lectrical tape around the cap and bottle to.

orevent the top from loosening. Place an
. identifying label on each bottle, and record

the date, tims, and sample location both on
+ the bottles and In a log book.

7.1.2 Water sampling—Prior to use, the
b0 ml vials (without the discs) must be
capped with aluminum foil and muffled at
400°C for at least one hour to destroy or
remove any orgaunic matter that could in-
terfers with analysis. At the sampling loca-
tion fill the vials bubble-free, to overfiowing
80 that a convexr meniscus forms at the top.
The exceas water {3 displaced as the seallng

- dise is carefully placed, Tefion side down, on
the opening of the vial. Place the aluminum
seal over the adisc and the neck of the vial
and crimp into place. AMx an identilying
iabel on the bottle, azd record the date, time,
and sumnple location both on the vials and
in a8 log book. All samples must be kept re-
frigerated until anaiyzed.

7.2 Sample recovery. Samples must be run
within 24 hours.

7.2.1 Resin samples—The welght of the
resin used must be between 0.1 and 4.5 grama.
An cxact welght must be obtained (4-0.001
gram) for each sample. In the case of sus-
pension resing a volumetric cup can be pre-
pared which will hold the required amount
of sample. The sample bottle is opened, and
the cup volume of resin is added to the tared
sample vial (including septum and alumi-
num cap). The vial is )nmedistely sealad

and the exact sample wetght Is then obtained. -

Report this value on the dats sheet as it Is
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reqiiired for calculation of RVCM. In the
cas® of relatively dry reain samplcs (water
content 0.3 weight %), 100 ;1 of distliled
water must be injected into the via), after
Aling and welghing, using & 100 ;) ayringe.
- the case of dispersion resins. the cup
cat'mot be used. The sample is instead
»eighed approximately {n an aluminum dish,
transferred to the tared via! and welghoé
accurately in the vial. The sample is then
f;wm(o? th: Plarktln-l-:!mer head space ana-
ulvalen
1yzer (9 ogc' } and conditioned for one
Norx: Some sluminun vial caps
center section which must be remgveg.;:lo:
to placing into sample tray. If not removed,
serious damsge to the injection needie will
occur, :
73.2 Buspenslon resin sturry and wet cake
samples—S8lwrry must be filtered using a

small Buchner funnal with vacuum to yleld .

wet cake. The fQltering process m -
tinued only as long upl. mdyu::;r?u:o l;t
water is exiting from the funnel. Excessive
filitration time could result in some loes of
VCM, The wet cake sample (0.10 to 4.5 grams)
is addad to » tared vim (including septum
and sluminum cap) and Immedistely sesled.
Sample weight is then determined to 3 deci-
mal places. The sample is then placed in the
Perkin-Elmer head apace analyzer (or equiva-
lent) and conditioned for one hour at 90+0.
A sample of wet cake is used to deterriine

TS (total solids). This s required for calcu-
tating tho RVCM. :

7.2.3 Dispersion realn sturry samples.—
“This material should not be filtered. Eample
must be thoroughly mixed. Using a tared
vial (including septum and aluminum cap)
add approtimately 8 drops (038 to 0.35
grams) of slurry or latex using & medicine
dropper. This shouild be done immediately
after mixing. Seal the vial as soon a3 poeaible.
Determine sample welght accurate to 0.001
grama. Total sample weight must not exceed
0.50 ‘grams. Condition the vial for one hour
at 80°C !u the analymer. Detarmins the TS
on the slurry sample (Sectlon 73.5).

7.24 Inprocess wastewater samples—
Using a tared vial (including septum and
aluminum cap) quickly add approximately
1 cc of water using & medicine dropper. Seal
the vial as soon a8 possible. Determine
sample weight accurate to 0.001 grom. Con-
dition the vlal for two hours at 80°C in the

. analyzer.

7.3 Anslysls.

7.8.1 Preparation of gas chromatograph-—
Install the chromatograpbic column and con-~
dition overnight as 150°C. Do not connscs the
¢xit end of the column to the datector while
conditioning.

73.1.1 Flow rate sdjustments—Adjust
flow rates as follows:

a. Nitrogen carrier gas—Set regulator on
cylinder to read 60 psig. Set regulator on
chromatograph to 1.3 kg/cm®. Normal flows

at this pressure ghould be 25 to 40 oc/m.tnute.‘ .

Check with bubble flow meter.

b. Burner alr supply—Set regulator on cyl-
inder to read 60 psig. Set regulator on
chromatograph to supply alr to burner at &
fate between 250 and 300 cc/minute. Check
with bubble flowmeter.

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

- 386 cc/minute. Optimize hydrogen flow to

yleld the most senaitive detectc response
without extinguishing the flams. Check flow
with bubble meter and record this flow

7.3.1.2 Temperature adjustments—Set
temperatures as follows:

a. Oven (chromatographlc columnj, 50¢
C. .

b. Doslng line, 140° C.

¢. Injection block, 140° C.

d. S8ample chamber, water temperature,
80* C+1.0° C.

7.3.1.3 Ignition of flame lonization detec-
tor—Ignite the detector according to the
manufacturer’s instructiona.

73.14 Amplifier balance—Balanco the
amplifter according to the manufacturer’s
instructions.

7.3.2 Programming the chromatograph—
Program the chromatograph as follows:

a. I—Dosing time—The normal setting 13
2 seconds.

b. A—Analysls time—The normal seiting
{s 8 minutes. Certain types of samples con-
tain high boiling materials which can cause

" interference wtih the vinyl chloride psak on

subsequent analyses. In these cases the
analysis time must be adjusted to eliminate
the interference. An automated beckfiush
system can also be used to solve this prob-
lem. :

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

d. W-—Stabllization time—The nomal set-
ting 18 0.2 minutes.

e. X—Number of analyses per sample~—The
normal setting is 1.

7.3.3 Preparation of sample turntablie—Be-
fore placing any sample into turntable, be
certain that the center section of the alu-
roinum cap has been removed. The numbered
sample bottles should be placed in the cor-
1esponding numbered positions in the turn-
table. Inser: samples in the followlng order:
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L

Positiors 1 & 2—Old 2000 ppm standards
for condiiioniug. These are mecomery only
after tho nuaiywer has not Leen used for 24
hours o1 longer.

Pastion 3—-50 ppm stutidard, freslly pre-
pared:. | . .

Pusitton 4--500 ppim standurg, freshly pre-
pared.

Puslilon 5—2000 ppm standard, freshly
prepar..

Poaitinu 6—4000 ppin stundurd, freshly pre«
pared.

Fosition 7—Sanmple No. 7 (This {s the first
axple of the day, but is glven as T to be con-
atstent with the turntabie and the Integrator
priatout.)

After all samples have been positioned, in-
gert the second s#t of 50, 500, 3000, and 4000
ppm standards. Samples, iocluding stand-
ards must be conditioned in the bath of
90* C for 1 hour (not to exceed 5 hours).

7.34 Start chromstograph program-—
When all samples, including standards, have
been conditioned at $0° C for 1 hour, start

muost be carefully followed when starting
and program e prevent damage to
the cdosing assembly.

785 Dedtermination of total solids (T8).

For wet cake, sluTy, resin solution, and
PVC latex samples, determine TS for each
sampls by accurately weighing spproxim-
ately 3 o 4 grams of sample in an Aluminum

before and after placiog in & draft
over (105 to 110° C). SBampiles must be dried
to coostant weight. After first welghing re-
turn the pan to the oven for a short pe-
o of time and then reweigh to verify com-
piete dryness. TS is then calculated as the
Aua! sample weight divided by initial sam-
pie wnight.

8. Culiration,

Lalibration 6 to be perfcrmed each eight-
how pericd when the Insirument Is used,
Xacu day, prior to running samples, the col-
umn should be conditionsd by ruaning two
of the previous deys 2000 ppm standards.

8.1 Preparation of Standards.

Calibration standards are prepared by flil-
jug the vials with the viny! chloride/nitro-
gen standards, rapldly seating the septum

“aud sealing with the silumdnum cap. Use 8

niatnless steel line from the cylinder to the
stul. Do pot use rubber or tygon tubing, The
sample line from the cylinder must be

purged (into hnod) for several minutes prior
to filling vials. After purgtng, reduce the flow
rate to approxinately 500-1 cc/min, Place
end of tubdiny 'nto vial (near bottom) and
after one minuie slowly remove tubing. Place
septum n visl as scou ay posaible Lo ming-
mizo mixing ar with snmple. After the stand-
ard vials are sculed, inject 100,41 of distilled
water.,

8.2 Preparatlon of chromutograph callbra-
tlon curve, :

I'repnrd two 50 ppin, two 500 ppin, two 2000
ppm, and twe 4000 ppm standard samples.
Run the calibration samples in exactly the
same mannec as regular samples, Plot A.,
the intecrator area counts for each standard
sample vs C. the concentration of vinyl
chloride in each standard sample. Draw a
line of hest fit through the points.

9. Calculations.

9.1 Respounse f{actor.

From 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,’
8s follows: -

I?,a-‘i‘ Equation 107-1

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

Calculate C... as follows:

APy (MY, 0\
R \mie 7K T’)

Lquation 107-2

.
Coa=

wher:
C,.,u(‘q;neenlr;niou of viny! ehloride Iu the sample,

n ppm,
P ,=laborstory atmosphers pressure, mum Xg.
1= Room temperature, °K.
Af, = Molecuiar weight of VCM (@.5).
VeV olume of vapor phase (vial volume less samaple
volume)
m,=Weight of
R=(aos constant
K=H
w°C, K=852X104=K, for VCM in 1
\Approzimate) wastewater sample at 90°C,
. K=50X104aK,.
T:.=Equilibration temparature, °K.
If the follcwing conditions are met, Equation 107-2
ean be simpiified as foBows:
1. Ty=22° C (285° K),
2. Ta=90° C (363° K, -
3. P,=73om. Hy. |

Sainrle, grams. [
82,280} .
s uwmmhvcumpvc:{

m 5™
1.4 . ¥
whery :

Vo=¥Vial volume, oc (23.5).
8. Huoiplo contulun less than 0.55% water.

Cruem Bt (4.|97>< :o-=+§'l-"“l<.‘i’3)
Vr m, .

Equation 107-3

The following gonernt muuhlnn cun ba used fur any

sumple which coninioy VCM, PV C aud/or water,
Cou Arl
. ="
re Rl Tl

x[3"~"f-'+x,.<r.sv Tyt Ku(l— Tsm]

Rm,
’ Equation 107-4
where: -
,=Total solids, :
ote: K, must be determined.

107-4 can be simplitiad to the foliowing:

O, D PIBEXI0Z 4 (5 066 510-3)

‘Ef m,
. Equation 107-5
Yoaik Tepresent conoentration based on the

content, divide by TS,
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Tor a1 ec (spproximate) wastewater sample, Equation .

Results calculated using Equation 1074 on
total sample. To obiata resulta based on ary

e




