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Title 40—Protection of Environment

~ CHAPTER I—ENVIRONMENTAL
PROTECTION AGENCY

\SUBCHAPTER C—AIR PROGRAMS
[FRL 618-1]

PART 61—NATIONAL EMISSION STAND-
ARDS FOR HAZARDOUS AIR POLLUTANTS

Standard for Vinyl Chloride

On December 24, 1975, under zection
112 of the Clean Air Act,as amended (42
U.S.C. 1857), the Environmental Protec-
tion Agency (EPA) added vinyl chloride
to the list of hazardous air pollutants
(40 FR 59477)" and proposed @ national
emission standard for it (40 FR 59532).
The standard covers plants which manu-
facture ethylene dichloride, vinyl
chloride, and/or polyvinyl chloride.

EPA decided to regulate vinyl chloride
because it has been implicated as the
causal agent of apgiosarcoma and other
serious disorders, 'both carcinogenic and
noncarcinogenic, in people with occupa-
tional exposure and in animals with ex-
perimental exposure to vinyl chloride.
Reasonable -extrapolations from these
findings cause concern that vinyl chlo-
ride 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 Ifugitive
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 protec-
tion of public health by minimizing the
health risks to the people living in the
vicinity of these plants and to any addi-
tional people who are exposed as a result
of new construction. .

Interested parties participated in the
rulemaking by sending comments to EPA,
The comments have been carefully con-
sidered, and where determined by the
Administrator to be appropriate, changes
have been made to the regulation as pro-
mulgated. -

SUMMARY OF THE STANDARD

In ethylene dichloride-vinyl chloride
plants, the standard limits vinyl chioride
emissions from the ethylene dichloride
and vinyl chloride formation and puri-
fication processes to 10 ppm. For the ox-
ychlorination process, , vinyl chloride
emissions are limited to 0.2 g/kg of ethyl~
ene dichloride product. .

In polyvinyl chloride plants, the stand-
ard limits vinyl chloride emissions from
equipment preceding and including the
stripper In the plant process flow fo 10
ppm. Emissions from equipment follow-
ing the stripper are to be controlled by
stripping dispersion resins to 2000 ppm
and other resins to 400 ppm, or by using
equivalent controls. Vinyl chloride emis-
sions from reactor opening are to be re-
duced to 0.02 g/kg polyvinyl chloride
product.

In both ethylene dichloride-vinyl
chloride and polyvinyl chiloride plants,
relief valve discharges and manual vent-
ing of gases are prohibited except under
emergency conditions. Fugitive emissions
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are required to be captured and con-
trolled.

HEALTHE AND ENVIRONMENTAL IMPACTS

EPA prepared a dofument entitled the
Quantitative Risk Assessmeng for Com-
munity Exposure to Vinyl Chloride which
estimates the risk from vinyl chloride

_exposure to’ populations living in the vi-

cinity of vinyl chloride-emitting plaents -

before and after implementation of con~-
trols to meet the standard. There are no
"dose-response data for the concentra-
tions of vinyl chloride found in the am-
bient air. Therefore, assessnients of risk
at ambient levels of exposure were ex-
trapolated from dose-response data from
higher levels of exposure using both a
linear model and a log-probit model!
Extrapolations»made with each of these
models entailed using different sets of
assumptions. Because different assump-
tions can be made in extrapolating to
low doses, the health risks are reported
in ranges.

It was estimated that 4.6 million peo-
ple live within 5 miles of ethylene dicho-
ride-vinyl chloride and polyvinyl chlo-
ride plants and that the average ex-
posure around these plants before instal-
lation of controls to meet the standard
is 17 / parts per billion. The exposure
levels' for uncontrolled plants were cal-
culated based on estimated 1974 emis-
sion levels. Using the linear dose-re-
sponse model, EPA found that the
rate of initiation of liver angiosarcoma
among people living 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 im-
certainties in extrapolation to low doses.
Due to the long latency time observed in
cancer cases resulting from vinyl chloride
exposure, increases initiated by exposure
this year will not be diagnosed until the
1990’s or later. Vinyl chloride is also es-
timated 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 ex-
posure among residents around plants.
The number of these effects is expected
to be reduced at least in proportion to the
reduction in the ambient anmual average
vinyl chloride concentration, which is
expected to be 5 percent of the uncon-
trolled levels after the standard is im-
Flemented. .

Changes in the standard since pro-

- posal do not affect the level of control
required. Thus, the environmental im-
pact of the promulgated standard is,
with one exception, the same as that
described in Chapter 6 of Volume I of
the Standard Support and Environmen=-
tal Imphet Statement. According to data
submitted by the Society of Plastics In-
dustry, Inc. (SPI), the impact on water
consumption in the draft environmental
impact statement was overstated. In es-
timating the impact on water consump-
tion, EPA based its estimates on worst
case conditions. That is, EPA assumed
that those control systems with the

e

greatest water usage would be employed
and that there would be no recycling
of water. There is no regulation which
would require water recycling. "Accord-
ing to SPI, the control system utilizing
the most water will not be used gener-
ally by the industry and economic fac-
tors will cause plants to recycle much
of the water. Therefore, according to
SPI the impact of the standard on watoy
consumption will be negligible,

The environmental impacts of the
promulgated standard may be summar-
ized as follows: The primary environ-
mental impacts of the standard are ben-
eficial and will consist of vinyl chloride
emission reductions of approximately 94
perecent at ethylene dichloride-vinyl
chloride plants and 95 percent st poly-
vinyl chloride plants. Percentage nime-
‘bers for both source categories are baged
on an estimated 90 percent reduction in
fugitive emissions and 1974 emission
levels, .

The potential secondary environmen-
tal impacts of the standard are either
insiemificant or will be minimized with-
out additional action, except for one ad-
verse impact. Hydrogen chloride is nl-
ready emitted by process equipment ub
ethylene dichloride-vinyl chloride plants
and by other petrochemical plants in tho
complexes where ethylene dichloride-
vinyl chloride plants are typlcally lo-
cated. An incinerator used to attain the
standard at an ethylene dichloride-vinyl
chloride plant could increase hydrogen
-chloride emissions by several fold. Typl-
tally, however, due to the corrosion prob-
lems which would otherwise ocouir both
on plant property and in the community,
plants use scrubbers to control already
existing hydrogen chloride emissions,
Hydrogen chloride emissions resulting
from control of vinyl chloride emissions
zre expected to be controlled for tho
same reason. If even o moderately effl-
cient scrubber (98 percent control? were
used to control the hydrogen chloride
emissions resulting from incineration of
vinyl chloride emissions, the increage in
hydrogen chloride emissions from & typ-
jecal ethylene dichloride-vinyl chlorido
plant due to the standard would be re-
duced to 35 percent. However, EPA plang
1o further evaluate the need to control
hydrozen chloride emissions, since dif-
fusion model results indieate that under
“worst-case” meteorological conditions,
the hydrogen chloride emissions from
the process equipment and the incinera-
tor combined would cause maximum ams-
bient concentrations of hydrogen chlo-
ride in the vicinity of ethylene dlchlo-
ride-vinyl chloride plants to be in the
sdme range or somewhat higher than
existing forelgn standards and National
Academy of Sclences (NAS) guidelines
for public exposure. B

Econone IntpacT

In accordance with Executlve Order
11821 and OMB circular A-107, EPA
carefully evaluated the economic and
inflationary impact of the proposed
standard end alternative control levels
and certified this in the preamble to tho
proposed standard. These impacts are
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discussed in Chapter 7 of Volume I of
the Standard Support and Environmen-
tal Impact Statemenlt. Comments on the
proposed standard have resulted in only
one major change in the economic im-
pach analysis. EPA estimated that there
would be four plant closures as a result
of the promulgated standard. Of the four
plants’identified as possible closure can-
didates, one has given notice that it no
Jonger produces polyvinyl chloride and
the other three have indicated that they
do not intend to close as a result of the
standard.

‘The economi¢_impacts of the promul-
gated standard may be summarized.as
follows: The total capital cost for exist-
ing plants to meet the standard is esti-
mated to be $198 million, of which $15
million is for ethylene dichloride-vinyl
chloride plants and $183 million is for
polyvinyl chloride plants. EPA estimates
that these plants will have to spend $70
million per year to maintain the reguired
emission levels. In addition, the total
capital cost for existing plants to meet
the EPA’s 1883 water effiuent gnideline
limitations is expected to be $83 million
and the total annualized operation cost
is $17 million. The costs to the Industry
of meeting the OSHA. standard cannot be
quantified at this time, but they are ex-
pected to overlap to some degree with the
costs to meet EPA’s fugitive emission
regulations. The costs of meeting the
fugitive emission regulations are included
in the total costs cited above for meeting
the promulgated rezulation. Broken out
separately, the capital cost of meeting
the fugitive emission regulations is $37
million and the annualized cost is $25
miilion.

The standard is not expected to deter
construction of new ethylene dichloride-
vinyl chloride plants or most types of
new polyvinyl chioride plants. For one
type of polyvinyl chloride plant (disper-
sion process) that represents 13 perceht
of the industry production, the standard

“would significantly deter the construe-
tion of smaller plants.

It is estimated thatb the price of poly-
vinyl chloride resins will rise by approxi-
mately 7.3 percent in order to maintain
precontrol profitability and also to re-
cover the tofal annualized control costs
necessitated by the standard at ethylene
dichloride-vinyl chloride plants and poly-
vinyl chloride plants. This increase is
estimated to translate into a maximum
consumer price increase in goods fabri-
cated from polyvinyl chloride resins of
approximately 3.5 percent. Recovery of
effluent annualized costs plus mainte-
nance of precontrol profitability is esti-
mated to add approximately 2 percent to
polyvinyl chlgride resin prices and result
in "gn additional maximum consumer
price increase of 1 percent.

PUBLIC PARTICIPATION -

During the public comment period, 50
comment letters on the proposed stand-
ard were received. There were 24 from
industry; 3 from environmental groups;
15 from Federal, State, and local agen-
cies; and 8 from individual citizens. As
required by section 112(0) (1) (B) of the
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Act, a public hearing was held on the
proposed standard on February 3, 1976,
in T¥ashington, D.C. Precentations were
made by the Environmental Defense
Fund, the Society of the Plastics Indus-
try, Inc., Dow Chemical Company, Dia-
mond Shamrock Corporation, and Air
Products and Chemicals, Ine. Coples of
the comment letters recelved, the public
hearing record, and & summary of the
comments with EPA’s responces are
available for public inspoction and copy~
ing at the EPA Public Information Ref~
erence Unit, Room 2922 (EPA Idbrary),
401 N Street, SW., Washington, D.C. In
addition, copies of the comment sum-
mary and Agency responces may bz cb-
tained upon written request from the
Public Information Center (PM-215),
Environmental Protection Arency, 401
M Street, SW., Washington, D.C. 20460
(specify Standard Support and Environ-
mental Impact Statement, Emiscion
Standard for Vinyl Chleride, Volume I1).

SIGHIFICANT CorparnNTs AND CHANGES TO
THE: PROPOSED REGULATION

(1) Deceision to list vinyl chloridec as a
hazardous air pollutant. In general, the
commenters did not contest EPA’s deci~
sion to list vinyl chloride as g hazardous
air pollutant. However, three comment-
ers (two companies and one Federal
agency) argued that EPA placed undue
emphasis on factors sugresting thot vinyl
chloride presented 23 health rl<k and
ignored foctors sugresting that no sin-
nificant risk was involved. Under cocticn
112, however, EPA could remove vinyl
chloride from the lst of hazardous alr
pollutants only if information vrere pre-
sented to EPA that shows that vinyl
chloride is clearly nat o hazardous gir
pollutant. As discusced more fully in the
comment summary, the commenters did
not provide conclusive evidence that vinyl
chloride is not a hazardous afr pollutant
which causes or contributes to death or
serious illness, nor did they conclusively
prove that the health risk fact,or ems
phasized by EPA were insimnifican

Several other commenters ar'rced Wl_h
EPA’s decision to list vinyl chlorlde asa
hazardous air pollutant, but argued that
EPA had overstated the health problem,
the emission levels, and the profected
ambient air concenfrations around un-
controlled plants. With regard to the al-
leged overstated health problem, the
commenters stated, for example, that the
U.S. worker EPA discusced as having
been exposed to vinyl chloride levels low-
er than those usually encountered in
polyvinyl chloride production hos heen
dropped from the INational Institute of
Occupational Safety and Health's listing
of workers with angiosarcoma. EPA
agrees that there are questions concern-
ing the level of exposure and in come
cases the pathology of thece caccs nob
involved directly in polyvinyl chioride
and vinyl chloride production. Thece un-
certainties are stated in the appropriate
footnotes of the Scientific and Technlical
Assessment Report on Vinyl Chiloride and
Polyvinyl Crhloride (STAR) where the
anglosarcomsn cases are listed. However,
in spite of these uncertainties, in view of
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the possible exposure patferns, these
cases cannot be ignored in the evaluation
of the potential public health problems.
With regard to the alleged overstated .

emicsion levels, the unconfrolled emis-
slon levels reported by EPA were based
on 1974 data. This qgualification was
stated wherever emission dafa wera pre-
sented, EPA recommizes that emissions
have been reduced since that time, and
rstated this in the preamble to the pro-

. posed standaxrd. EPA decided not to

gather more rezent dotz on emission
levels, boeouse these emission levels are
expectzd to chonge, and gathering the
data would take considerakle time both
on the part of EPA and on the part of
industry. Since the purpose of the stand-
ard 3 to minimize emiczions, these mora
current datz would not affect the stand-
ard itzelf. The 1974 emizzion levels were
olzo used in difusion modeling to project
maoximum ombient alr conecentrations
around uncontralled nlants. These maxi-
mum air concentrations would probzbly
belower i€ 1976 emission levels were used,
This vould reduce the relative impach
of the standard below that described in
the Stendard Support end Ensfronmen-
tal Impact Statement, but womld nob
affect the basis of the stondard itself.

(2) Appreach for Repulating Vingl
Lhloride Urnder Section 112. 'Two on-
proaches other thon using best avail-
able control techunolory were suzgested
by the commenters for rezulating vinyl
chloride under cection 112, The first was
to bon polvvingl chloride products for
which substitutss are currently availeble
and to gradually phose ouf other poly-
vinyl chloride products substitutes
are developed.

In the preamble to the propozed stand-
ard EPA cpeclled its reasons for not set-
ting a zzro emisslon limit for vingl
chloride, o3 follows: (1) There are bene-
ficlal uzes of vinyl chloride products for
which desirable substitutes arenot read-
ily avallable; (2) there are pofentizlly
adverce heclth and environmental ime
pacts from substitutes which have not
been thoroualy studied; (3) therearea
numker of employees, particularly in the
fabrication industries, who vould be-
come at lexst temporarily unemplcyed;
and (4) control technolozy iz available
which is capable of substantially redue-~
inz emizcions of vinyl chloride into thz
atmosphere.

EPA arrees that substitutes do exist or
could bz manufactured for most poly-
vinyl chloride uses. However, in general,
these substitutss do not have some of the
more deslreble charactzristies of poly-
vinyl chlorlde, such 25 nonflammability.
If vinyl chloride and polyvinyl ehloride
were banned, other substitufes with
thece more dezirable characteristics
would likely be develaped. There is 2 risk
that these substitutes would also have
adverse hezlth or environmental effects.
Since control measures are available
which can reduce vinyl chloride emis-
slons by 90 percent or more, it does not
seem prudent to reduce emissions by the
remzaining percentage and take the risk
of introducing new untested chemicals
into the enyironment.

as
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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 bene-
fits. Although EPA did determine a cost-
benefit ratio for the controls required
for a number of emission points, EPA
does not believe such a ratio is an appro-
priate basis on which to set a standard.
Section 111 of the Clean Air Act provides
for the development of standards based
on best control technology (considering
costs) . Even under section 111, however,
standards are not based on a fine bal-
ancing of costs versus benefits. Instead,
costs are considered in terms of the af-
fordability of the control technology re-
quired to achieve a given emission level
and the economic impact of possible
standards on the industry in ques-
tion. Unlike section 111, section 112 does
not explicitly provide for consideration
of costs, so it would clearly be inappro-
priate to consider costs to a greater ex-
tent under section 112 than would be
done under section 111, As discussed in
the preamble to the proposed standard
for vinyl chloride, EPA believes costs
may be considered under settion 112, but
only to a very limited extent; ie.,, to
assure that the costs of control technol-
ogy are not grossly disproportionate to
the amount of emission reduction
achieved. In comparison with other
emission points, the costs of controlling
the fugitive emission sources mentioned
by the commenters are relatively small
compared with the amount of emission
reduction achieved.

Several commenters recommended
adding to the regulation a provision for
excess emissions during startup, “shut-
down, and malfunction. EPA considered

this comment, and decided that this
addition is not necessary for the vinyl
chloride standard. Startup and shutdown
of the process has essentially no effect
on emissions to the atmosphere for poly-
vinyl chloride production, and technology
exists to avoid excess emissions during
startup and shutdown at ethylene di-
chloridevinyl chloride plants. We do not
believe plants should be allowed to emit
excess emisslons during malfunctions,
and therefore are requiring them to shut
down immediately. -

(3) Selection of source categories. In
the preamble to the proposed standard
EPA recognized that some small research
and development facilities may exist
where the emissions of vinyl chloride are
insignificant and covering these facilities
under the standard would be unnecessary
and inappropriate. However, EPA did not
have sufficient information available to
clearly define which facilities should be
excluded from the standard, and
encouraged interested parties to submit
such Information during the comment
period. Based on the information sub-
mitted, EPA decided to exempt poly-
vinyl chloride reactors and associated
equipment from applicability of all parts
of the standard if the reactors are used
in research and development and have &
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capacity of no more than 0.19 m® (50

gal) . Reactors in this size range can gen-
erally be found in a laboratory, whereas
the larger reactors are typically pilot
scale facilities. Emissions from laboratory
scale equipment are relatively small, and
application of the controls required by
the standard would be expensive and im-
practical. EPA also-decided to exempt re-
search and development facilities con-
taining reactors greater than 0.19 m?® (50

. gal) and no more than 4.07 m® (1100 gal)

in capacity from all parts of the standard
except the 10 ppm limit for reactors,
strlppers, monomer recovery systems, and
mixing, weighing and holding containers.
EPA decided not to require these facili-
ties to meet other parts of the standard
because of the technical problems in-
volved in doing so. For example, the
standard for reactor opening is based in
part.on reducing the frequency of open=-
ing the reactor. Research and develop~
ment reactors have to be opened after
every batch for thorough cleaning. Also,
stripping technology is developed indi-
vidually for each resin in research and
development equipment. Therefore, at-

tainment of the stripping lYimitations in -

the research and development equipment
would not always be possible. The 4.07
m?® (1100 gald) figure was selected as an

* upper cut~off point because there are no

commercial reactors smaller than this.

« (4) Emission limits. 'The only major
change in the emission limits between
proposal and promulgation is the addi-
tion of a provision for emergency manual
venting of vinyl chloride from reactors
to.the atmosphere, The proposed stend-
ard prohibited all manual venting to the
atmosphere. In the preamble to the pro-
posed standard, EPA invited interested
persons to comment on whether permit-
ting manual venting to the atmosphere
could result in overall lower emissions.
There are several methods available for
preventing relief discharges from reac-
tors, one of which is manual venting of
part of the reactor contents for purposes
of cooling and reduction in pressure
within the reactor. The higher the tem-
perature and pressure within the reac-
tor, the greaters+the amount of vinyl
chloride which has to be removed to
bring the reactor under control. Manual
venting can be done at a lower pressure
than the pressure required to open the
relief valve. For this reason manual vent-
ing can result in lower emissions than
would cccur by allowing the reactor to
discharge through the relief valve. Fur-
thermore, o manual vent valve is under
the control of an operator and can be
closed. A relief valve may.become clogged
with resin and not close. The result
would be loss-of all the reactor contents.

The contents of a reactor can be man-
ually vented to a gasholder or other hold-
irg vessel. However, in some cases, such
as during severe weather conditions, sev-
2ral reactors may be out of control at
one time. There_ would be insufficient
holding capacity under these conditions
to manually vent the contents of all- the

reactors to a gasholder. Therefore, when

.all other measures to prevent relief valve

discharges have been exhausted, manual
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venting will be permitted as a last resort
before the relief valve opens. The samo
notification procedures are required for
manual venting to the atmosphere os are
required for relief discharges.

There are several changes in the nu.

merical emission limits in the promul-
gated standard. Except for the standard
for reactor opening loss, these changes
simply involve conversion to the Interna-
tional System of Units (SI). There way
an error involved in the original ealcula-
tion used to derive the standard for reac-
tor opening. Correcting this error dou-
bles the allowable emissions. It 15 em-
phasized that the change in this stend-
ard is a correction, and not & change In
the intent for the degree of control re-
quired.

The proposed standard required the
installation of a2 rupture disc beneath
each relief valve to prevent leakage from
the relief valve. A provision has been
added to the promulgated stondard go
that a rupture disc is not required if
the relief valve is tied into o process line
or recovery system. In this caese, any
leakage from the relief valve would he
contained.

The regulation for obtalning vinyl
chloride samples has been changed to an
operating procedure. The proposed
standard stated that there were to he
no emissions from taking the samples.
Several commenters pointed out that the
use of the word “no” would make this
regulation impractical to enforce. There-
fore, the promulgated standard specifies
the operating procedure which EPA orig-

. Inglly intended to be used to control

this source. This revision is only & change
in wording and does not represent a
change in the level of the standard.

' The regulation for taking samples has
also been revised to apply only to sam-
ples containing at least 10 percent by
weight vinyl chloride. This is consistent
with the other parts of the standard
which apply to equipment “in vinyl
chloride service.” “In vinyl chloride soerv-
ice” distinguishes between situations
where vinyl chloride is clearly involved
and situstions where vinyl chloride s a
minor component or contaminant, and
as defined in promulgated §61.61(1)
means that & piece of equipment con-
tains or contacts either a Hquid that is
at least 10 percent by weight vinyl chlo-
ride or a gas that is at least 10 percent
by volume vinyl chloride.

The proposed standard required a vinyl
chloride monitoring system for continu-
ously measuring vinyl chloride levels both
within the plant (for leak detection) and
within stacks. The proposed standard did
not outline required specifications for tho
monitoring system, except that it was to
anglyze the samples with gas chromatog-
raphy, or if all hydrocarbons were 8g=
sumed to be vinyl chloride, with infrared
spectrophotometry, flame ion detection,
or equivalent. It required that each plant
submit a description of its monitoring
system to EPA, so that EPA could deter-
mine whether it was acceptable or not.
Comments were received Indicating a
need for EPA to specify some criteria for
judging the acceptability of monitoring
systems. The accuracy of the monitor-
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ing system would be related to the fre-
quency of calibration. Therefore, EPA
has included in the promulgated stand-
ard reguirements for the frequency of
calibration and procedures to be carried
out in the calibration of the monitoring
instruments.

The portable hydrocarbon detector re-
quired by the proposed standard was re-
quired to have a sensitivity of 5 ppm.
Comments were received indicating that
instruments in this sensitivity range are
delicate and require continuing mainte-
nance. The portable hydrocarbon detec-
tor is required for leak detection and for
measuring vinyl chloride concentrations
inside the equipment before opening it.
A 5 ppm sensitivity is not needed in
either case,.and the required sensitivity
has been changed to 10 ppm in the pro-
mulgated standard. .

The proposed standard contained, a
single regulation for compressors. ‘The
promulgated standard has separate regu-
lations for rotating and reciprocating
compressors. ‘This is consistent with hav-
ing separate regulations for rotating and
reciprocating pumps in both the pro-
posed and promulgated standards.

Section 61.66 of the proposed standard

-provided for the use of equivalent meth-
ods of control which have been approved
by EPA. The promulgated standard re-
quires that the plant owner or operator
submit a request for determination of
equivalency within 30 days of the pro-
mulgation date if the alternative control
method is intended as the initial means
of control. The purpose of this is to pro-
vide time for EPA to evaluate the method
before the plant has to be in compliance
(for existing sources,-90 days affer the
promulgation date). EPA 2also suggests
that this request for determination of
equivalency be .accompanied by a re-
quest for waiver of compliance pursuant
to section 112(c) (1) (B) (i) of the Act.
The request for a waiver for compliance
should provide for the case where EPA
determines that a method is not equiv-
alent 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 promulga-
tion.

‘There are several wording clarifica-
tions which have been made in the pro-
mulgated standard. The definition for
“in vinyl chloride service” (§60.61(1))
has been clarified by stating that it
means equipment that contacts vinyl
chloride as well as equipment that con-
tains vinyl chioride. This would include
such equipment as agitators.

Words have been added in §§ 61.62,
61.63, and 61.64 to clarify that the 10
ppm emission Jimits do not have to be
met when equipment has already been
opened in compliance with the regula-
tion for opening of equipment. Equip-
ment that has met the opening of
equipment regulation can contain more
than 10 ppm vinyl chloride and would be
in violation of the standard if this
statement were not included.

The requirements for stripping poly-
vinyl chloride resins to specified levels
have been revised In §§ 61.64(e), 61.67
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(& (3) (iD, and 61.70€c) (2) (D) co that
measurement of the vinyl chloride levels
in the resins is to be made immediately
after stripping iIs completed rather than
as the resin Is belng transferred out of
the stripper. This allows a plant to carry
out operctions in a stripper after strip-
ping has been completed but before it is
stransferred out of the stripper. This Is
consistent with the original intent of the
standard.

The regulation for lodding and unlead-
ing lines in § 61.65(b) (1) hns been re-
vised to clarify that it applies only to
lines that are disconnectzd after each
loading or unloading operation. Perma-
nently installed pipelines that are opened
infrequently for inspection or mainte-
nance, for example, are covered by the
opening of equipment regulation rather
than the loading and unloading line
regulation.

The regulation for inprocess waste-
water in the proposed standard could
have been misinterpreted to require in-
dividual treatment, of wastewater
streams, Section 61.65()(9) (1) of the
promulgated standard clarifies that
wastewater streams that are required to
be treated (lLe., those containing greater
than 10 ppm vinyl chloride) can be com-
bined to be treated. However, waste-
water streams that contain greater than
10 ppm vinyl chloride cannot be com-
bined with wastewater streams that con-
tain less than 10 ppm vinyl chloride be-
fore treatment; ie., dilution cannot be
used to meet the standard.

The commenters recommended several
changes in the emission limits which
have not been incorporated into the
promulgated standard. These are dis-
cussed in the following paragraphs.

It was recommended that the require-
ment for double mechanical seals on
pumps, compressors, and agitators be re-
moved because the single seals currently
used on this equipment have small emis-
sions and are more reliable than double
mechanical seals. EPA Is aware that each
fugitive emission source, such as one
pump, taken by itself causes relatively
small emissions. Fugitive emissions con-
sidered as a whole are a significant
source of emissions, however, and the in-
tent of the standard is to reduce these.
Double mechanical seal pumps are com-
monly used in the industry for emission
reduction. Sealless pumps or equivalent
systems are available as options to double
mechanical seals.

‘The commenters recommended In-
creasing the averaging time for the 10
ppm limits and the emission limits for
Teactor opening and stripping to 30 days.
Some of the commenters apparently
thought that the 10 ppm limits had to be
met on an instantaneous basls. However,
since the performance test for determin-
ing compliance consists of three runs for
2 minimum of an hour each, the aver-
aging time for the 10 ppm limit i{s at least
three hours. Increasing the averaging
time to 30 days for any of the emissfon
limits would permit higher peak emis-
sion levels. EPA has determined that this
is neither desirable nor necessary.

Some commenters requested that the
stripping levels for dispersion resins be

&
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made the same as for other resins and
others requested that they be made less
stringent. CPA decided not to make the
standard for stripping dispersion resins
the same as for other rezins becanse there
I3 sufficient evidence to indicate that
theze resins are more difficult fo strip
than other rezins. With regard fo mak-
ing the strippinz levels for dizpersim
rezins 1ecs stringent, only one of the eicht
manufacturers of disperzion resins spe-
cifically commented that the diznersion
resin standard shonld ke made Iess
stringent. Only two of several grodes of
disperslon rezins made by this company
cannot meet the 2,000 ppm limit. The
propoced standard takes into econsidzra-
tlon that some rezins are more difficult
to strip than others by proviging for
averaging amongy different resins.

(5) Tecsting, reporting, arnd record-
Leeping., There are several relatively
minor changes in the testing, reporting,
and recordkeeping requirements. A pro-
vision has been added to § 61.67 which
requires that stack gas samples faken
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 re-
sults of the three runs required by Test
Method 108, a time-welghted average is
to be used.

One commenter requested that the
oxygen content and moisture content be
specified for the 10 ppm concenfration
standards. The proposed standard speci-
fied that the vinyl chloride concentration
is to be corrected to 10 percent oxygen
(wet basls) if combustion is used as the
control measure, In the promulgated
standard, this requirement has been ex-~
panded to all control measures.

A provision has heen added fo the
promulgated standard which states that
if a reactor is also used as a stripper, the
reactor opening emisstbns may be deter-
mined immediately following the strip-
ping operation. If a reactor is also used
as a stripper, the resin is in the reactor
when it is opened. This means that vingl
chloride in the resin which has already
been stripped to acceptable levels can
escape from the resin and become part
of the reactor opening loss. It is EPA’s
Intent that once a resin has been stripped
to the required levels, that additional
controls are not required. Under the new
provision, vinyl chloride escaping from
the resin after it has been stripped to
acceptable levels is not counted as part
of the reactor opening loss.

A section requiring continuous moni-
toring of stack emissions has been added
to the promulgated standard. The con-
tinuous monitoring of stack emissiéns
was required in the proposed standard.
The addition of a specific paragraph for
emission monitoring serves only fo
clarify the requirement,

The standard has been revised so that
the initial report requires a “description™
rather than a “detailed description” of
the equipment used to control fugitive
emissions. Several commenters pointed
out that a detaifled description would
contain proprietary information. EPA
agreesfthat g detafled description in the
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initial report Is unnecessary. If addi-

tional information is needed, EPA can

obtain it under section 114 of the Act and

the plant can request confidential treat-

ment in accordance with 40 CFR Part 2

for information it belleves to be.
proprietary. -

The proposed standard required that
a semiannual report be submitted every
180 days. 'The promulgated standard
specifies dates for the submittal of the
reports, It also specifies that the first
semiannual report does not have to be
submitted until at least six months after
the Initial'report is submitted.

The standard has been revised to elim-
inate the requirement to record the cause
of any leak detected by the vinyl chlo-
ride defector, the action taken to repair
the leak, and the amount of time re-
quired to repair the leak. EPA is con-
cerned 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 chloride detector. These records are
still required for the portable hydrocar-
bon detector however. .

Several commentators recommended
that the companies be allowed an extra
two weeks to submit to EPA data from
the initial performance test. They also
recommended that they submit the data
by regular mail rather than registered
malil. EPA has not adopted elther of these
reeommendations. A source is supposed
to be in compliance with the standard
within 90 days of the promulgation of
the standard. The standard requires that
the emission tests be done within the
90 day period, and permits an extra 30
days for determination of results. The
purpose of using registered mail is to
document the fact that' emission data
have been sent and received.. This way
if the results are lost in the mail, there
will be no question that they were sent.

(8) Testumethod. Test Method 106 has
been changed to recognize that on a gas
chromatograph equipped with a Chrom-
osorb 102 column, acetaldehyde may
interfere with the vinyl chloride peak.
When g sample is expected Q. contain
acetaldehyde, a secondary column as de-
scribed in section 4.3.2 must be employed.
Mass spectroscopy or another absolute
analytical technique is required to con-
firm the vinyl chloride peak obtained
with the gas chromatograph, only if peak
resolution with the secondary column is
not successful,

. In section 4.1.4, aluminized Mylar bags

can be substituted for Tedlar bags. EPA
now has data to allow this substitution,
provided that the samples are analyzed
within 24 hours of collection.

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 com-
mentors stated that most gas chromato-
graphs are designed to use hydrogen and
air for their flame detectors. When used
in this way, they are capable of detect-
ing 0.5 ppm vinyl chloride in gir. This is
sensitive enough for monitoring the 10
ppm emission limits stipulated in the

standard. .

i
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In section 6.4 of Test Method 106 the
requirement for an automatic integrator
has been replaced with a requirement for
a disc integrator or planimeter for meas-
uring- peak area. ‘This change is in re-
sponse to a tomment which states that
automatic integrators are unnecessarily
elaborate and expensive.

A new section 6.5 has been added to
Test Method 106 which requires deter-
mination of the water vapor content of
the sampling bag by measuring the am-
bient temperature and pressure near the
bag.-The vinyl chloride concentration of
the bag can then be reported on a dry
basis. A provision for checking the rigid
container for leaks has been added to
section 7.4 of Test Method 106.

""'The only change in Test Method 107 is

the provision in Section 5.3.2 for use of
Carbopak C as well as Carbopak A.
AuTHORITY: Section 112 of the Clean Air
Act as added by sec. 4(a) of Pub. L. 91-604,
84 Stat. 1685 (42 U.S.C. 1857¢~7; Section 114
of the Clean Air Act, as added by sec. 4(a)
of Pub. L. 91-604, 84 Stat. 1687, and amended
by Pub. L. 93-319, sec. 6(a) (4¢), 88 Stat, 259
(42 U.S.0. 1857c-9); Section 301(a) of the
Clean Air Act, as amended by sec, 15(c) (2)
of Pub. L. 91-604, 84 Stat, 1713 (42 U.S.C.
1857g(a)). .

Dated: October 12, 1976.

Joun QUmLEé,
.. Acting Administrator.

Part 61 of Chapter I, Title 40 of the
Code of Federal Regulations is amended
as follows: The table of sections for Part
61 is amended by adding a list of sections
for new Subpart ¥ and Part 61 is
amended by adding a new Subpart F
reading as follows:

Subpart F—National Emission Standard for Vinyl.
Chloride

Sec. _

61.60 - Applicability.

61.61 Definitions. -

61.62 Emission standard for ethylene di-
chloride plants.

Emission standard for vinyl chloride
plants.

" Bmission standard for polyvinyl chlo-
ride plants. .
Emission standard for ethylene di-

chloride, vinyl chloride and poly-
vinyl chloride plants. .
Equivalent equipment and procedures.
‘Emisslon tests.
Emission monitoring.
Initial report.
61.70 Semiannual report.
61.71 Recordkeeping.

AvrHORITY: Seclion 112 of the Clean Alr
Act as added by sec. 4(a) of Pub. L, 81~-604,
84 Stat. 1686 (42 U.S.C. 1857¢-7); section 114
of the Clean Air Act, as added by sec. 4(a)
of Pub. L. 91-604, 84 Stat. 168% and amended
by Pub. L. 93-319, sec. 6(a) (4), 88 Stat. 269
(42 U.S.C. 1857c-9); section 301(a) of the
Clean Air Act, as amended by sec. 15(c) (2)
of Pub. L. 91-604, 84 Stat. 1713 (42 U.S.C.,
1867g(a)).

Subpart F—National Emission Standard
for Vinyl Chloride

§ 61.60 Applicability.l

(a) This subpart applies fo plants
which produce: ; ,

(1) Ethylene dichloride by reaction of
oxygen and hydrogen chloride: with
ethylene,

61.63
61.64
61.65
61.68
61.67

61.68
6169

(2) Vinyl chloride by any process,
and/or

(3) One or more polymers contalning
f%y fraction of polymerized vinyl chlo«

e.

(b) This subpart does not apply to
equipment used in research and develop~
ment if the reactor used to polymerizo
the vinyl chloride processed in the equip~
ment has a copacity of no more thon
0.19 m?® (50 gal).

(c) Sections of this subpart 6ther than
§ 61.64(a) (1), (b), (¢), and (d) do not
apply to equipment used in research and
development if the reactor used to po-
lymerize the vinyl chloride processed in
the equipment has a capacity of greator
than 0.19 m® (60 gal) and no more than
407 m® (1100 gal),

§ 61.61 Definitions,

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

(a) “Ethylene dichloride plant” in-
cludes any plant which produces ethyl-
ene dichloride by reaction of oxygen s#nd
hydrogen chloride with ethylene.

(b) “Vinyl chloride plant” includes
any plant which produces vinyl chloride
by any process.

(c) “Polyvinyl chloride plant” includes
any plant where vinyl chloride alone or
in combination with other materials i
polymerized.

(d) “Slip gauge” means a gauge which
has a probe that moves through the gng/
liquid interface in a storage or trangfer
vessel and indicates the level of vinyl
chloride in the vessel by the physical
state of the material the gauge dis-
charges.

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

(f) “Grade of resin” means the sub-
division of resin classification*which de-
scribes it as & unique resin, 1.e., the most
exact description of a resin with no fur-
ther subdivision.

(g) “Dispersion resin” means a resin

manufactured in such away as to form
fluld dispersions when dispersed In a
plasticizer or plasticizer/diluent mix~
tures.
(h) “Latex resin” means a resin which
is produced by a polymerization process
which initiates from free radical catalyst
sites and 1is sold undried.

(1) “Bulk resin’ ‘means s resin which
is produced by & polymerization process
in which no water is used.

(3) “Inprocess wastewater” means any
water which, during manufacturing or
processing, comes into direct contact
with vinyl chloride or polyvinyl chlorido
or results from the production or use of
any raw material, intermediate produot,
finished product, by-product, or waste
product containing vinyl chloride or
polyvinyl chloride but which hog not
been discharged to & wastewater treat-
ment process or discharged untreated as
wastewater.

X) “Wastewater treatment process”
includes any process which meodifies

-



characteristics such as BOD, COD, TSS,
and pH, usually for the purpose of meet-
ing effiuent guidelines and standards; it
does not include any process the purpose
of which is to remove vinyl chloride from
water to meet requirements of this
subpart.

() “In vinyl chloride service” means
that a piece of equipment contains or
contacts either a liquid that is at least
10 percent by weight vinyl chloride or a
gas that is at least-10 percent by volume
vinyl chloride.

() “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 responsible for carrying
out the procedure.

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

(0) “Ethylene dichloride purification”
includes any part of the process of ethyl-
ene dichloride production which follows
ethylene dichloride formation and in
which finished ethylene dichloride is
produced.

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

(@) “Reactor” includes any vessel in
which vinyl chloride is partially or totally
polymerized into polyvinyl chioride.

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

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

'§761.62 Emission standard for ethylenc
dichloride plants.

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

(a) Ethylene dichloride purification:
The concentration of vinyl chloride in
all exhaust gases discharged to the at-
mosphere from any equipment used in

- ethylene dichloride purification is not
to exceed 10 ppm, except as provided in
§ 61.65(a). This requirement does not
apply to equipment that has been
opened, is out of operation, and met the

~requirement in § 61.65(b) before being
opened.

(b) Oxychlorination reactor: Except
_as provided in § 61.65(a), emissions of

vinyl chloride to the atmosphere from
each oxychlorination reactor are not to
exceed 0.2 g/kg the 100 percent ethylene
dichloride product from the oxychlori-
nation process. .
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§ 61.63 Emission
chloride plunts.

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

(a) Vinyl chloride formation and purl-
fication: The concentration of vinyl
chloride in all exhaust gases discharged
to the atmosphere from any equipment
used in vinyl chloride formation and/or
purification is not to exceed 10 ppm, ex~
cept as provided in § 61.65(a). This re-
quirement does not apply to equipment
that has been opened, Is out of operation,
and met the requirement in § 61.65(b)
(6) (i before being opened.

§ 61.64 Emission standurd for polyrvimyl
chloride plants.

An owner or operator of a polyvinyl
chloride plant shall comply with the re-
quirements of this section and § 61.65.

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

t1y The concentration of vinyl chlo-
ride in all exhaust gases discharged to
the atmosphere from each reactor is not
to exceed 10 ppm, except as provided in
paragraph (2)(2) of this sectlion and
§ 61.65ta),

(2) The reactor opening loss from each
reactor is not to exceed 0.02 g vinyl
chloride/Kg (0.00002 1b vinyl chloride/
1b) of polyvinyl chloride preduct, with
the product determined on a dty solids
basis. This requirement applies to any
vessel which Is used as a reactor or as
hoth a reactor and a stripper. In the
bulk process, the product means the
gross product of prepolymerization and
postpolymerization.

(3" Manual ventvalve discharge: Ex-
cept for an emergency manual vent valve
discharge, there Is to be no discharge to
the atmosphere from any manual vent
valve on a polyvinyl chloride reactor in
vinyl chloride service. An emergency
manual vent valve discharge means a
discharge to the atmosphere which could
not have been avolded by taking meas-
ures to prevent the discharge. Within 10
days of any discharge to the atmosphere
from any manual vent valve, the owner
or operator of the source from which the
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 used for determining
the vinyl chloride loss, the action that
was taken to prevent the discharge, and
measures adopted to prevent future dis-
charges.

(b) Stripper: The concentration of
vinyl chloride in all exhaust gases dis-
charged to the atmosphere from each
stripper is not to exceed 10 ppm, except
as provided in §61.65(2). This require-
ment does not apply to equipment that
has been opened, is out of operation, and
met the requirement in § 61.65(b) €¢6) (1)
before being opened.

(c) Mixing, welghing, and holding
containers: The concentration of vinyl
chloride in all exhaust gases d
to the atmosphere from each mixing,
weighing, or holding container in vinyl
chloride service which precedes the

stundard  for vimyl
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stripper (or the reactor if the plant has
no stripper) in the plant process flow is
not to exceed 10 ppm, except as provided
in § 61.65(a). This requirement does not
apply to equipment that has been
opened, is out of operation, and met the
requirement in § 61.65(b) (6) (i) before
belng opened.

(d) Monomer recovery system. The
concentration of vinyl chloride in all ex-
haust gases discharged to the atmos-
phere from each monomer recovery sys-
tem is not to exceed 10 ppm, except as
provided in § 61.65¢2). This requirement
does not apply to equipment that has
been opened, is out of operation, and met
the requirement in § 61.65(b) (6> (i» be-
fore being opened.

(e Sources following the stripper(s»:
The following requirements apply to
emissions of vinyl chloride to the at-
mosphere from the combination of all
sources following the stripper(s) [or the
reactor(s) if the plant has no strip-
per(s)] in the plant process flow in-
cluding but not limited to, centrifuges,
concentrators, blend tanks, filfers, dry-
ers, conveyor air. discharges, bagrgers,
storage containers, and inprocess waste-
water:

(1) In polyvinyl chloride plants using
stripping technology to confrol vingl
chloride emissions, the weighted average
residual vinyl chloride concenfrafion in
all grades of polyvinyl chloride resin
processed through the stripping opera-
tion on each calendar day, measured
immediately after the stripping opera-
tion is completed, may not exceed:

(1) 2000 ppm for polyvinyl chloride
dispersion resins, excluding latex resins;

(ity 400 ppm for" all other polyvinyl
chloride resins, including latex resins,
?r\;emged separately for each type of res-

sor

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

(2 g/kg (0.002 1b/lb) product from
the stripper(s) ([or reactor(s) if the
plant has no stripper(s)1 for dispersion
polyvinyl chloride resins, excluding lafex
resins, with the product determined on a
dry solids basls;

(i 04 g/kg ~(0.0004 1b/1bY product
from the strippers [or reactor(s) if the
plant has no stripper(s)] for all other
polyvinyl chloride resins, including latex
resins, with the product determined on
a dry solids basis.

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

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

(2) Relief valve discharge: Except for
an emergency relief discharge, there is
to be no discharge to the atmeosphere
from any relief valve on any equipment
in vinyl chloride service. An emergency
reliet discharge means a discharge which
could not have been avoided by taking
measures to prevent the discharge. With-
in 10 days of any relief valve discharge,
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the owner or operator of the source irom
which the relief valve discharge occurs
shall submit to the Administrator a re-
port in writing containing information
on the source, nature and cause of the
discharge, the date and fime of the dis-
charge, the approximate total vinyl chlo-
ride loss during the discharge, the meth-
od used for determining the vinyl chlo-
ride loss, the action that was taken to
prevent the discharge, and measures
adopted to prevent future discharges.

(b) Fugitive emission sources: .

(1) Loading and unloading lines: Vinyl
chloride emissions from loading and un-
leading lines which are opened to the
atmosphere after each loading or un-
loading operation are to be minimized
as follows:

(i) After each loading or unloading
operation and before opening a loading
or unloading line fo the atmosphere, the
quantity of vinyl chloride in all parts of
each loading or unloading line that are
to be opened to the atmosphere is to be
reduced so that the parts combined con-
tain no greater than 0.0038 m® (0.13 £t
of vinyl chloride, at standard tempera-
ture and pressure; and

(ii) Any vinyl chloride removed from
g loading or unloading line in accord-
ance with paragraph (b) (1) () of this
section is to be ducted 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.

(2) Slip gauges: During loading or un-
loading operations, the vinyl chloride
emissions 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) Leakage from pump, compressor,
and agitator seals: -~ .

(i) Rotating pumps: Vinyl chloride
emissions from seals on all rotating
pumps in vinyl chloride service are to be
minimized by installing sealless pumps,
pumps with double mechanical seals, or
equivalent as provided in §61.66." If
double mechanical seals are used, vinyl
chloride emission from the seals are to
be minimized by maintaining the pres-
sure between the two seals so that any
leak that occurs is into the pump; by
ducting any vinyl chloride between the
two seals through a control system from
which the concentration of vinyl chlo-
ride in the exhaust gases does not ex-
ceed 10 ppm; or equivalent as provided
in § 61.66.

(ii) Reciprocating pumps: Vinyl chio-
ride emissions from seals on all recipro-
cating pumps in vinyl chloride service
are to be minimized by installing double
outboard seals, or equivalent as provided
in §61.66, If double outboard seals are
used, vinyl chloride .emissions from the
seals are to be minimized by maintaining
the pressure between the two seals so
that-any leak that occurs is into the
pump; by ducting any vinyl chloride be-
tween the two seals through a control
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‘system from which the concentration of

vinyl chloride in the exhaust gases does
not exceed 10 ppm; or equivalent as
provided in. § 61.66.

(iii) Rotating compressor: Vinyl
chloride emissions from seals on ail ro-
tating compressors in vinyl chloride
service are to be minimized by installing
compressors with double mechanical
seals, or equivalent as provided in § 61.66.
If double mechanical seals are used, vinyl
chloride emissions from the seals are fo
be minimjzed by maintaining the pres-
sure between the two seals so that any
leak that occurs is into the compressor;
by ducting any vinyl chloride between
the two seals 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.

(iv) Reciprocating compressors: Vinyl
chloride emissions from seals on all re-
ciprocating compressors in vinyl chloride
service are to be minimized by installing
double outboard seals, or equivalent as
provided in § 61.66. If double outboard
seals are used, vinyl chloride emissions
from the seals are to be minimized by
maintaining the pressure between the
two seals so that any leak that occurs is
into the compressor; by ducting any
vinyl chloride between the two seals
through 2 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.

(v) Agitator: Vinyl chloride emissions
from seals on all agitators in vinyl chlo-
ride service are to be minimized by in-
stalling agitators with double mechani-
cal- seals, or equivalent as provided in
§ 61.66. If double mechanical seals are
used, vinyl chloride emissions from the
seals are to be minimized by maintaining
the pressure between the two seals so
that any leak that occurs is into the agi-
tated vessel; by ducting any vinyl chlo~
ride between the two seals through a
control system from which the concen-
tration of vinyl chloride in the exhaust
gases does not exceed 10 ppm; or equlva,-
lent as providedin § 61.66.

(4) Leakage from relief valves: Vinyl
chloride . emissions due to leakage from
each relief valve on equipment in vinyl
chloride service are to be minimized by
installing a rdpture disk between the
equipment and the relief valve, by con-
necting the relief valve discharge to a
process line or recovery system, or equiv-
alent as provided in § 61.66.
© (5). Manual venting of gases: Except
as provided in § 61.64(a) (3), all gases
which are manually vented from equip-
ment in vinyl chloride service are to be
ducted through a control system from
which the concentration of vinyl chloride
in the exhaust gases does not exceed 10
ppm; or eguivalent as provided in § 61.66.

(6) Opening of equipment: Vinyl
chloride emissions from  opening of
equipment (including loading or unload-~
ing lines that are not opened to the at-
mosphere after each loading or unload-
ing operation) are to be minimized as
follows:

(i) Beifore opemng any equipment for
any reason, the quantity of vinyl chlo-

ride is to be reduced so that the equip~
ment contsins no more than 2.0 percent
by volume vinyl chloride or 0.0950 m® (25
gal) of vinyl chloride, whichever is
larger, at stendard temperature and
pressure; and

(ii) Any vinyl chloride removed from
the equipment; in accordance with para«
graph (b) (6) (i) of this section i3 to be
ducted through a control system from
which the concentration of vinyl chlo-
ride in the exhaust gases does hot exceed
10 ppm, or equivalent as provided in
§61.6

D Samples Unused portions of 'mm~
ples 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.

(8) Leak detection and elimination:
Vinyl chloride emissions due to leaks
from equipment in vinyl chloride service
are to be minimized by instituting and
implementing a formal leak detection
and elimination program. The owner ot
operator shall submit & description of
the program to the Administrator for
approval, The program i to be sibe
mitted within 45 days of the effective
date of these regulations, unless a waiver
of compliance is granted under § 61.11.
If a waiver of compliance is granted, tho
program is to be submitted on & date
scheduled by the Administrator. Ap-
proval of a program will be granted by
the Administrator provided he finds:

(1) It includes a relizble and acourate
vinyl chloride monitoring system for de«
tection of major leaks and identification
of the general arca of the plant where o
leak islocated. A vinyl chloride monitor-
ing system means a device which obtains
air samples from one or more pointy on
a continuous sequential basis and ana«
lvzes the samples with gas chromatog-
raphy or, if the' owner or operator as-
sumes that all hydrocarbons measured
are vinyl chloride, with infrared speotro-
photometry flame ion detection, or an
equivalent or alternative method.

(i) It includes a reliable and accurato
portable hydracarbon detector to be used
routinely to find small leaks and to pin-
point the major leaks indicated by the
vinyl chloride monitoriniy system. A
porteble hydrocarbon detector egany o,
device which measures hydrocarbons
with a sensitivity of at least 10 ppm
and is of such design and slze that it can
be used to measure emissions from locnl-
ized points.

(iii) It provides for an acceptable cali~
bration and maintenance schedule for
the vinyl chloride monitoring system and
portable hydrocarbon detector. For the
vinyl chloride monitoring system, a daily
span check is to be conducted with a
concentration of vinyl chloride equal to
the concentration defined as a leak ac-
cording to paragraph (b) (8) (vi) of this
section. The calibration is to be done
with either:

(A) A calibration gas migture pre-
pared from the gases specified in sections
5.2.1 and 5.2.3 of ‘Test Method 106, or

FEDERAL REGISTER,:VOL." 41, NO. 205—THURSDAY, OCTGZER 2‘1, 1655



- (B) A calibration gas cylinder contain-

ing the appropriate concentration of
vinyl chloride. If a calibration gas cylin~
der is used, the analysis must be trace-
able to the National Bureau of Stand-
ards or to a gravimetrically calibrated
vinyl chloride permeation tube.

(ivy The location and number of points
to be monitored and the frequency of
monitoring provided for in the program
are acceptable when they are compared
with the number of pieces of equipment
in vinyl chloride service and the size and
bhysical layout of the plant.

(v) It contains an acceptable plan of
action-to be taken when a leak is de-
tected.

(vi) It contains a-definition of leak
which is acceptable when compared with
the background concentrations of vinyl
chloride in the areas of the plant to be
monitored by the vinyl chloride monitor-
ing system. Measurements of background
concentrations of vinyl chloride in the
areas of the plant to be monitored by the
vinyl chloride monitoring system are to
be included with the description of the
program. The definition of leak for a
given plant may vary among the differ-
ent areas within the plant and is also to

-~ change over time as background con-

centrations in the plant gre reduced.
(9) Inprocess wastewater: Vinyl chlo-
ride emissions to the atmosphere from
inprocess wastewater are to be reduced
as follows:
() The concentration of vinyl chlo-
ride in each inprocess wastewater stream
containing greater than 10 ppm vinyl
chloride measured immediately as it
leaves a piece of equipment and before
being mixed with any other inprocess
wastewater stream is to be reduced to no
~ more than 10 ppm by weight before being
mixed with any other inprocess wastewa-
ter stream which contains less than 10
ppm vinyl chloride; before being exposed
to the atmosphere, before being dis-
charged to a wastewater treatment proc-
€ss; or before being discharged untreated
as a wastewater. The paragraph does
apply to water which is used fo displace
vinyl chloride from equipment before it
is opened to the atmosphere in accord-
ance with §61.64(a)(2) or paragraph
(b) (6) of this section, but does not apply
to water which is used to wash out equip-
ment after the equipment has already

-~ been opened to the atmodsphere in ac-
cordance with §61.64(a)(2) or para-
graph (b) (6) of this section.

(ii) Any vinyl chloride removed from
the inprocess wastewater in accordance
with paragraph (b) (9) (i) of this section
is-to be ducted through a control system
from which the concentration of vinyl
chloride in the exhaust gases does nof
exceed 10 ppm, or equivalent as provided
in § 61.66.

(¢c) The requirements in paragraphs
() (1), Bb)2), (G, (b)), (D
and (b) (8) of this section are to be in-
corporated into a standard operating
procedure, anr made available upon re-
quest for inspection by the Administra-
tor, The standard operating procedure is

to include provisions for measuring the
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vinyl chloride in equipment =475 m*
01250 gal in volume for which an mis-
sion limit is prescribed in § 61.65(b) (6)
(i) prior to opening the equipment and
using Test Method 106, a portable hydro-
carbon detector, or an equivalent or al-
ternative method. The method of meas-
urement is to meet the requirements in
§ 61.6Tig (5) (1) (A) or (g) ((5) (1) (B).

§ 61.66 Equivalent cquipment 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-
pliance with a specific paragraph of this
subpart. For an existing source, any re-
quest for using an equivalent method as
the initial measure of control is to be
submitted to the Administrator within
30 days of the efiective date. For a new
source, any request for using an equiva~
lent method is to be submitted to the
Administrator with the application for
approval of construction or modification
required by § 61.07.

§ 61.67 Emission tests.

(a) Unless a waiver of emission testing
is obtained under § 61.13, the owner or
operator of a source to which this sub-
part applies shall test emissions from
the source,

(1) Within 90 days of the effective date
in the case of an existing source or a
new source which has an initial startup
date preceding the effective date, or

(2) Within 90 days of startup in the
case of a new source, initial startup of
which occurs after the effective date.

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

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

(d) Each emission test is to consist
of three runs. For the purpose of deter-
mining emissions, the average of results
of all runs is to apply. The average is to
be computed on & time weighted basis.

(e) All samples are to be analyzed
within 24 hours, and vinyl chloride emis-
sions are to be determined within 30 days
after the emission test. The owner or
operator shall report the determinations
to the Administrator by a registered
letter dispatched before the close of the
next business day following the deter-
mination.

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

(z) Unless otherwise specified, the
owner or operator shall use test Test
Methods in Appendix B to this part for
each test as required by parasraphs
@), D©), (3, (@@, and
(g) (5) of this section, unless an equiva-
lent method or an alternative method
has been approved by the Administrator.
If the Administrator finds reasonable
grounds to dispute the results obtained
by an equivalent or alternative method,
he may require the use of a reference
method. If the results of the reference
and equivalent or alternative methods
do not agree, the results obtained by the
reference method prevail, and the Ad-
ministrator may notify the owner or
operator that approval of the method
previously considered to be equivalent or
alternative is withdrawn.

(1) Test Method 106 is to be used to
determine the vinyl chloride emissions
from any source for which an emission
limit is prescribed in §§ 61.62(a) or (b
§ 61.63¢a), or §§ 61.64(a) (1), (b), (c}, or
(d), or from any control system to which
reactor emisslons are required to be
ducted in § 61.64(a) (2) or to which fugi-

-tive emissions are required to be ducted

in §§61.65(0) (1) (D, (MO Q),
(b1 (6) (i), or (b) (9) (i),

(1) For each run, one sample is fo be
collected. The sampling site is fo be at
least two stack or duct diameters down-
stream and one half diameter upstream
from any flow disturbance such as a
bend, expansion, contraction, or visible
flame. For a rectangular cross section an
equivalent diameter is to be determined
from the followinz equation:

=2 (length) (width)
Iength+width

The sampling point in the duct is to
be at the centroid of the cross section.
The sample is to be extracted at a rate
proportlonal to the gas velocity at the
sampling point. The sample is to be
taken over & minimum of one hour, and
is to contain a minimum volume of 50
liters corrected to standard conditions.

(ii» For gas streams containing more
than 10 percent oxygen, the concentra-
tion of vinyle chloride as defermined by
Test Method 106 is to be corrected to 10
percent oxvgen for determination of
%!mlslons by using the following equa-

on:

(b) (5,

equivalent dinwebr=

10.9
C = e
b (correstert) [ 2().9—-perceut 0
srhicre:
Calearres: =’m~ Cun"i’ﬂ'me of vinyl chlida in
wcamected)= Hp ¥ axhmat gac26, corected t0 10 fer-
ncxcens 03yzen.
Cv=Tha cant‘cn!m,mn of vioyl chlazida oF
messured by Test Mathod 106,
209=Percent oxyzen in the gmbient air a
..‘anc;x.rdcondluons
t oxygen In tha ambdent cir of
ctondard’ conditions, minus tha 12
pcrcent o:ygen to which the correc-
onfs boinzmada.
Pereent O;=Pemm%rq¥m in the exhonst £as o3
by Relerence Mothad 3 in
Appendix A of Port €0of thischapter.

(iif) For those emission sources where
the emission limit is prescribed in terms
of mass rather than concentration, mass

FEDERAL REGISTER, VOL. 41, NO. 205—THURSDAY, OCTOBER 21, 1976



46568

emissions in kg/100 kg product are to A
bhe determined by using the following
equation:

Chx

__[Cs (2.60) @ 10-7] [100]
= Z

where:

Cnx =k;i]viuyl chloride/100 ke product, N
Cy="Tho concentration of vinyl chloride as measured
by Test Method 106. .
2.W=Den$1ty of vinyl chloride at one atmosphere and

20°C in kg/ms.

Q=Volumetric flow rate fn m¥hr as determined by
Reference Bethod 2 of Appendix-A to Part ¢0
3 of this chaPtcr.
10-%=Convecrsion factor for ppm.

Z=Production rate (kg/br).

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

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

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

(ii) Each sample is to be taken imme-
diately following the stripping operation.

(ili) The corresponding quantity of
material processed by each stripper is to
be determined on a dry solids basis and
by a method submitted to and approved
by the Administrator.

(iv) At the prior request of the Ad-
ministrator, the owner or operator shall
provide duplicates of the samples re-
quired in paragraph (g) (3)(i) of this
section.

(4) Where control technology other
than or in addition to a stripping opera-
tion is used to attain the emission limit
in § 61.64(e), emissions are to be deter-
mined as follows:

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

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

Oy e |C2 R 1079 [100]
R

where:

Cuy=kg vinyl chloridef100 kg product.
Ca=tho concentration of vinyl chloride as measured
by Test Mcthod 107,

R=water flow rate in 1/hr, determined in accordance
with a method which has been submitted to
and approved by the Administrator.

10-¢=Conyversion factor for ppm.

Z=Production rate (kg/hr), determined in accord-
ance with a method which has been submitted
and approved by the Administrator.

(5) The reactor opening loss for which
an emission limit is prescribed in § 61.64
(a) (2) is to be determined.- The number
of reactors for which the determination
is to be made is to. be specified by the
Administrator for each individual plant
at the time of the determination based
on the plant’s operation. For a reactor
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that is also used as a stripper, the deter-~
mingtion may be made immediately fol-
lowing the stripping operation.

(i) Except as provided in paragraph
(g) () (ii) of this section, the reactor
opening loss is to be determined using
the following equation:

c W (2.60) (10-¢) (Cb)
YZ
where: , .
C=kg vinyl chloride emissions/kg product.
W=Capacity of thereactor inm?.
2.60=Density of vinyl chloride at one atmosphere and
- 20° Cinkg/m?3.
10-¢=Conversion factor for ppm. | X
Co=ppm by volume vinyl chloride as determined by
Test Method 106 or a portable hydrocarbon
detector which measures hydrocarbons
with a sensitivity of at least 10 ppm.
Y=Number of batches sinco the reactor was Isst
opened to the atmosphere.
Z=Average kg of polyvinyl chlotide preduced per
batchin the number of batchessince thoreactor
waslast opened to the atmesphere.

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

(B) If a portable hydrocarbon detec-
tor is used to determine the concentra-
tion of vinyl chloride (Cb), a probe of
sufficient length to reach the vessel bot-
tom from the manhole is to be used to
make the measurements. One measure-
ment will be made within 6 inches of the
vessel bottom, one near the vessel center
and one near the vessel top. Measure-

ments are to be made at each location-

until the reading is stabilized. All hydro-
carbons measured are to be assumed to
be vinyl chloride.

(C) The production rate of polyvinyl
chloride (2) is to be determined by a
method submitted to and approved by the
Administrator. . .

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

§ 61.68 Emisison monitoring.

(a) A vinyle chloride monitoring sys-
tem is to be used to monitor on a con-
tinuous basis the emissions from the
sources for which emission limits are pre-
seribed in § 61.62(2) and (b), § 61.63(a),
and § 61.64(a) (1), (b), (), and (d), and
for any control system to which reactor
emission, are required to be ducted in
§61.65() (1) (i), and M) (2), () (B5),
(b) (6) (ii), and (b) (9) (D).

(b) The vinyl chloride monitoring sys-
tem(s) used to meet the requirement in
paragraph (a) of this section is to be a
device which obtains air sampels from
one or more points on a continuous
sequential hasis and analyzes the samples
with gas chromotography or, if the owner
or operator assumes that all hydrocar-
bons measured are vinyl chloride, with
infrared spectrophotometry, flame ion

detection, or an equivalent or alterna.
tive method. The vinyl chiloride monitor«
ing system used to meet the requirements
in § 61.65(b) (8) (1) may be used to meet
the requirements of this section.

(¢) A daily span check is 10 be con-
ducted for each vinyle chloride monitor-
ing system used. For all of the emission
sources listed in paragraph (8) of this
section, except the one for which an emis«
sion limit is preseribed in § 61.62(b), the
daliy span check is to be conducted with
a concentration of vinyl chloride equal
to 10 ppm. For the emission source for
which an emission limit is preseribed in
§ 61.62(b), the delly span check is to be
conducted with & concentration of vinyl
chloride which 1is determined to be
determined to be equivalent to the emis«
sion limit for that source based on the
emission test rcquired by §67.67. Tho
calibration is to be done with either:

(1) A calibration gas mixture pre-
pared from the gases specified in sections
5.2.1 and 5.2.3 of Test Method 106, ox

(2) A calibration gas cylinder con~
taining the appropriate concentration of
vinyl chloride. If o calibration gag
cylinder is used, the analysis must bo
traceable to the National Bureau of
Standards or to o gravimetrically cali-
brated, vinyl chloride permeation tube.

§ 61.69 Initial report.

(a) An owner or operator of any
source to which this subpart appHes shall
submit a statement In writing notifying
the Administrator that the equipment
and procedural specifications in §§ 61.65
() (1), (b)), (b)(3), (B4, b B,
() (6), (BY(D, and (b)(8) are being
implemented.

(1) In the case of an existing
source or a new source which has an
initial startup date preceding the effec~
tive date, the statement is to be submit~
ted within 90 days of the effective date,
unless a Wwaiver of compliance is granted
under § 6111, along with the informa-
tion required under § 61.10, If a waliver
of compliance is granted, the statement
is to be submitted on a date scheduled
by the Administrator.

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

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

(1) A list of the equipment installed
for compliance,

(2) A description of the physical and
.functional characteristics of each plece
of equipment.

(3) A description of the methods
which have been incorporated into the
standard operating procedures for meas=
uring or calculating the emissions for
which emission limits are prescribed in
§§ 61.65 (b) (1) ) and (b) (6) (D,

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

§ 61.70 Semniannual report.

(a) (2) is to be defermined. The number
source to which this subpart applies shall
submit to the Administrator on Septem«
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ber 15 and March 15 of each year a report
in writing containing the information
required by this section. The first semi-
annual report is to be submitted follow-
ing the first full 6 month reporting period
after the initial report is submitted.

(b) (1) In the case of an existing source
or a new source which has an initial
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 waiver of compliance is
granted, the first report is to be sub-
mitted on a date scheduled by the Ad-
ministrator.

(2) In the case of a new source which
-did not have an initial startup date pre-
ceding the effective date, the first report
is to be submitted within 180 days of the
initial startup date.

(c) Unless otherwise specified, the
owner or operator shall use the Test
Methods in Appendix B to this part to
conduct emission tests as required by
paragraphs (¢) (2) and (c)(3) of this
section, unless an equivalent or an alter-
native method has been approved by the
Administrator. If the Administrator
finds reasonable grounds to dispute the
results obtained by an equivalent or al-
ternative method, he may require the use
of a reference method. If the results of
the reference and equivalent or alterna-
tive methods do not agree, the results
obtained by the reference method pre-
vail, and the Administrator may notify
the owner or operator that approval of
the method previously considered to be
equivalent or alternative is withdrawn.

(1) The owner or operator shall in-
clude in the report a record of any emis-
sions which averaged over any hour
period (commencing on the hour) are
in excess of the emission limits pre-
seribed in §§ 61.62(a) or (b), § 61.63(a),
or §§ 61.64(a) (1), (1, (), or (d), or for

.any control system to which reactor
emissions are required to be ducted in
§ 61.64(a) (2) or to which fugitive emis-
sions are required to be ducted in § 61.65
() (1) (iD, (b) (2), (b) (5), (b) (6) (iD, or
(b) (9) (ii) . The emissions are to be meas-
ured in accordance with § 61.68.

(2) In polyvinyl chloride plants for
which a stripping operation is used to
attain the emisison level prescribed in
§ 61.64(e), the owner or operator shall
include in the report a record of the
vinyl chloride content in the polyvinyl
chloride resin. Test Method 107 is to be
used to determine vinyl chloride content
as follows:

(1) If batch stripping is used, one rep-
resentative sample of polyvinyl chloride
resin is to be taken from each batch of
each grade of resin immediately follow-
ing the completion of the stripping,
and grade and the date and time the

batch is completed. The corresponding

quantity of material processed in each
stripper baich is to be recorded and iden-
tified by resin type and grade and the
date and time the batch is completed.
(ii) If continuous stripping is used,
one representative sample of polyvinyl
chloride resin is to be taken for each
grade of resin processed or at intervals
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of 8 hours for each grade of resin which
is being processed, whichever is more {re-
quent. The sample is to be taken as the
resin flows out of the stripper and iden-
tified by resin type and grade and the
date and time the sample was taken.
The corresponding quantity of material
processed by each stripper over the time
period represented by the sample during
the eight hour perlod, is to be recorded
and identifled 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 g dry sollds basis and by a method
submitted to and approved by the Ad-
ministrator. .

(iv) At theeprior request of the Ad-
ministrator, the owner or operator shall
provide duplicates of the samples re-
quired in paragraphs (c) (2) (1) and (¢)
(2) 4D of this section,

(v) Thereport to the Administrator by
the owner or operator is to include the
vinyl chloride content found in all the
samples required in paragraphs (c) (2)
(i) and (¢) (2) (i) of this section, aver-
aged separately for each type of resin,
over each calendar day and weighted ac-
cording to the quantity of each grade of
resin processed by the stripper(s) that
calendar day, according to the following
equation:

n
2 Pg Mg,
Ap = 1=1
! QT{
P"l ﬂla,'*‘Pa;ﬂfa;'*‘ oo +P0.M0.
QT‘;

A=24-hiour averago concentration of type T, recin in
pm.

QnTg!al production of type Ty recin over the 24-hone

0
T.n’l‘ype of mlg, !=l.., . oo 13 Where s fs tolal
ber of resin types prodoced duriny tha 24

M= Concmlmuon ef vinyl chlorido fn cno compls 62

grodo G; rcslo, In ppm.
P:Produel!on of grada Gy r:sin represented by the

sample, {n kg,
G.v:Gleeotresln,e.g., Gy, G, ond Gy,

n=Tolal number of gmues of resin produced duting

tho 24-hour periol.

(vi) The owner or operator shaill re-
tain at the source and make available
for inspection by the Administrator for
a minimum of 2 years records of all data
needed to furnish the information re-
quired by paragraph (c) (2)(v) of this
section: The records are to contain the
following information:

(A) The vinyl chloride content found
in all the samples required in paragraphs
(¢) (2) ) and (c) (2) (i) of this section,
identified by the resin _type and grade
and the time and date of the sample, and

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

(3> The owner or operator shall in-
clude in the report a record of the emis-
sions from each reactor opening for
which an emission limit is preseribed in
§ 61.64(a) (2). Emissions are to be deter-
mined in accordance with § 61.67(g) (5},
except that emissions for each reactor
are to be determined. For a reactor that is
also used as a stripper, the determination
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may be made immediately following the
stripping operation.

§ 61.71 Recordkeeping.

(a) The owner or operator of any
source to which this subpart applies shall
retain the following information at the
source and make it available for inspec-
tion by the Administrator for a mini-
mum of two years;

(1) A record of the leaks detected by
the vinyl chloride monitoring system, as
required by § 61.65(b) (8), including the

‘concentrations of vinyl chloride as

measured, analyzed, and recorded by the
vinyl chloride detector, the location of
each measurement and the date and ap-
proximate time of each measurement.

(2) A record of the leaks detected
during routine monitoring with the
portable hydrocarbon detector and the
action taken to repair the leaks, as re-
quired by §61.65(b) (8, including a
brlef statement explaining the location
and cause of each leak detected with
the portable hydrocarbon detector, the
date and time of the l€ak and any action
taken to eliminate that leak measured in
accordance with § 61.68.

(3) For the rellef discharges from
reactors subject to the provisions of
§ 61.65(a), a daily operating record for
each reactor, including pressures and
temperatures.

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

METHOD 106~—DZITERLINATION OF VINYL
CHLORIDE FRO>t STATIONARY SOURCES

IINODUCTION

Performance of this method should not ce
attempted by persons unfamiliar with the
operation of a gas chromatograph, nor by
thoss who are unfamiliar with source sam-
pling, as there are many details that are
beyound the scope of this presentation. Care
must be exercised to prevent exposure of
sampling personnel to vinyl ch!orlde, a car-
cinogen,

1. Principle and Applicabllity.

1.1 Anintegrated bag sample of stack gas
containing vinyl chloride (chlorcethylene)
is subjected to chromatogzraphic analysis,
using a flame fonization detector.

1.2 The method 1s appleable to the meas-
urement of vinyl chloride in stack gases from
othylene dichloride, vinyl chloride and poly-
vinyl chloride manufacturing processes, ex-
cept where the vinyl chloride is contained in
particulate matter,

2. Range and Sensitivity.

‘The lower limit of detection will vary ac-
cording to the chromatozraph used. Values
xeported include 1 X 10" mgz and 4 X 10~
mg.

3. Interferences.

Acetaldehyde, which can occur in some
vinyl chloride sources, will interfere with the
vinyl chloride peal: from the Chromosorb 102
column. See cections 4.32 and 6.4. If resolu-~
tion of the vinyl chloride peak is still not
gatisfactory for a particular sample, then
chromategraph parameters can be further
altered with prior approval of the Admin-
istrator. If alteration of the chromatograph
parameters falls to rezolve the vinyl chloride
peak, then supplemental confirmation of the
vinyl chloride peak through an absolute
analytical technique, such as mass spectro-
ceopy, must be performed.

4. Apparatus.

4.1 Sampling (Figure1).

4.1.1 Probe—Stainlezs steel, Pyrex glass,

or Teflon tublng according to stack temper-
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ature, each equipped with a glass wool plug
to remove particulate matter.

4.1.2 Sample line—Teflon, 6.4 mm outside
diameter, of sufiiclent length to connect
probe to bag. A new unused plece Is employed
for each serles of bag samples that constitutes
an emission test.

4.1,3 Male (2) and female (2) stainless.

steel quick-connects, with ball checks (one
pair without) located as shown in Figure 1.

4,14 'Tedlar bags, 100 liter capacity—To
contain sample. Teflon bags are not accept-
gble, Aluminized Mylar bags may be used,
provided that the samples are analyzed
within 24 hours of collection.

4.1.56 Rigid leakproof containers for 4.14,
with covering to protect contents from sun-
light.

4.1.6 Needle valve—To adjust sample flow
rate.

4,17 Pump—Leak-free. Minimum capac-
ity 2 liters per minute.

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

4,19 Flow meter~For observing sample
flow rate; capable of measuring a flow range
from 0.10 to 1.00 liter per minute.

41,10 Connecting tubing—Teflon, 6.4 mm
outside diameter, to assemble sample train
(Figure 1). .

4111 Pitot tube-—Type S (or equivalent),
attached to the probe so that the sampling
flow rate can be regulated proportional to
the stack gas veloclty.

42 Sample recovery.

42,1 Tubing—Teflon, 64 mm outside
diameter, to connect bag te gas chromsto-
graph sample loop. A new unused plece is
employed for each series of bag samples that
constitutes an emission test, and is to be dis-
carded upon conclusion of analysis of those
bags. ‘

4.3 Analysis.

4,3.1 Gas chromatograph—With flame
jonization detector, potentiometric strip
chart recorder and 1.0 to 5.0 ml heated sam-
pling loop in automatic sample valve.

432 Chromatographic column—Stainless
steel, 2.0 X 3.2 mm, containing §0/100 mesh
Chromosorb 102, A secondary colum of GE
SF-86, 209 on 60/80 mesh AW Chromosorb
P, stainless steel, 20 m X 8.2 mm, will be
required if acetaldehyde is present. If used,
the SF-96 column is placed after the Chromo-
gorb 102 column, The combined columns
should then be operated at-110°C.

433 Flow mieters (2)—Rotameter type,
0 to 100 mi/min capacity, with flow control
valves.

434 Gas regulators—For required gas
cylinders.

435 Thermometer—Accurate to one de-
gree centigrade, to measure temperature of
heated sample loop at time of sample injec-
tion.

4,3.6 Barometer—Accurate to 5 mm Hg, to
measure atmospheric pressure around gas
chromatograph during sample analysis.

4.3.7 Pump-—Leak-free. Minimum capac-
ity 100 ml/min,

4.4 Calibration. .

44.1 Tubing—Teflon, 64 mm outside
diameter, separate pleces marked for each
calibration concentration. .

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

443 Syringe-~0.5 1ul, gas tight.

444 Syringe—p0sl, gas tight.

1)fention of trade names on speclfic prod~
ucts does not constitute endorsement by the
Environmental Protection Agency.
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44.5 Flow meter—Rotameter type, 0 to
1000 mil/min range accurate to +1%, o
meter nitrogen in preparation of standard
gas es. “

44.8 Stop watch—Of known accuracy, to
time gas flow in preparation of standard gas
mixtures.

5. Reagents. It is necessary that all rea~
gents be of chromatographic grade.

5,1 Analysis.

5.L1 Hellum gas or nitrogen gas—Zero
grade, for chromatographic carrler gas.

51.2 Hydrogen gas—Zero grade. .

5.1.3 Oxygen gas, or Air, as Tequired by
the detector—Zero grade.

5.2 Calibration.

521 Vinyl chloride, 99.9+ %—For prep-
aration of standard gas mixtures.

5.2.2 Calibration cylinders (3), optional—
One each of 50, 10 and § ppm vinyl chloride
in nitrogen with certified analysls. Analysis
must be traceable to NBS (National Bureau
of Standards) or to a gravimetrically cali-
brated vinyl chloride permeation tube. =~

5.2.3 Nitrogen gas—Zero grade, for prep-
aration of standard gas mixtures.

6. Procedure,

6.1 Sampling, Assemble the sample train
as in Figure 106-1. Perform a bag leak check

. according to Section 7.4. Observe that all

connections between the bag and the probe
are tight. Place the end of the probe at the
centroid of the stack and start the pump
with the needle valve adjusted to yield a
fow of 0.5 lpm. After g period of time sufii-
clent to purge the line several times has
elapsed, connect the vacuum line to the
bag and evacuate the bag until the rotam-
eter indicates no flow. Then reposition the
sample and vacuum lines and begin the ac-
tual sampling, keeping the rate proportional
to the stack velocity. Direct the gas exiting
the rotameter away from sampling personnel.

. At the end of the sample period, shut off the

pump, disconnect the sample line from the
bag, and disconnect the vacuum line from
the bag container. Protect the bag container
from sunlight.

6.2 Sample storage. Sample bags must be

- kept out of direct sunlight. When at alt pos-

sible, analysis is to be performed within 2¢
hours of sample collection.

6.3 Sample recovery. With a piece of Tef-
lon tubing identified for that bag, connect a
bag inlet valve to the gas chromafograph
sample valve. Switch the valve to withdraw
gas from the bag through the sample loop.
Plumb the equipment so the sample gas
passes from the sample valve to the leak-free
pump, and then to a charcoal tube, followed
by a2 .0-100 mil/min rotameter with flow con-
trol valve.

6.4 _Analysis. Set the column temperature
to 10D° C the detector temperature to 160°
C, and the sample loop temperature to 70° C.
When optimum hydrogen and oxygen flow
rates have been determined verify and main-
tain these flow rates during all chromato-
graph operations. Using zero helium or
nitrogen as the carrier gas, establish a fiow
rate in the range consistent with the manu-

facturer’s requirements for satisfactory. de- -

tector operation. A flow rate of approxi-
mately 40 ml/min should produce adequate
separations. Observe the base line perfodi-
cally and determine that the noise level has
stabilized and that base line drift has ceased.
Purge the sample 10op for thirty seconds at
the rate of 100 ml/min, then activate the
sample valve. Record the injection time (the
position of the pen on the chart at the time
of sample injection), the sample number, the
sample loop temperature, the column tem-
perature, carrier gas flow rate, chart speed

and the attenuator cetting, Record the lab.
oratory presswro..From the ohart, select tho
peak having tho retention time correspond«
ing to vinyl chloride, as determined in Seo«
tion 7.2, Measure the peak areg, Am, by uso
of Hm, and & disc integrator or & planimeter,
Measure the peak height, Him, Rocord Am and
the retention time. Repént tho injootion ab
least two times or until two consosttive vinyl
chloride peaks do not; vary in ares moere than
5%. The average value for theso two areas
v;ul be uscd to computo the bag concentrao=-
tion,

Compare the ratio of Hm to Am for tho vinyl
chloride sample with the same ratio for the
standard peak which is closest in helght. As
a guideline, if these ratios differ by noro
than 10%, the vinyl chloride peal: may not
be pure (possibly acetaldeohyde is present)
and the secondary column should be em=
ployed (cee Section 4.3.2).

6.5 Measure the amblent temperature and
barometric pressure near the bag, (Assume
the relative humldity to be 100 percent.)
Froma water saturation vapor pressure table,

- determine the record and water vapor cons

tent of the bag.

7. Calibration and Standards.

7.1 Preparation of vinyl chloride standard
gas mixtures. Evacudte a sixteon-inch gguare
Tedlar bag that hag passed e leak checlk
(deseribed in Section 7.4) and moter in 6.0
liters of nitrogen. While the bag is fllling, uyo
the 0.5 inl syringe to injeot 35021 of 999444
vinyl chloride through the wall of the bag.
Upon withdrawing the syringe necedle, im-
mediately cover the resulting hole with a
plece of adhesive tape. This gives a concons
tration of 50 ppm of vinyl chloride, In a liko
manner use the other syringe to propare dilu-
tions having 10 and 5 ppm vinyl chlorldo
concentrations. Place each bag on a smooth
surface and alternately dopress opposito
sides of the bag 50 times to further mix tho
gases,

7.2 Determination of vinyl chlorido re«
tention time. This section can be performed
simultaneously with Section 7.3. Establish -
ciiromatograph conditions identieal with
those in Section 6.3, above. Sot attonuator
to X 1 position. Flush the ssmpling loop
with zero hellum or nitrogen and actlvatoe
the sample valve. Record the injection timo,
the sample loop temperature, the column
temperature, the carrler gas flow rate, tho
chart speed and the attenuator setiing.
Record peaks and detector responses that
occur in the absence of vinyl chloride. Main-
tain conditions. With the equipment pittmb-
ing arranged 'identically to Section 6.3, flush
the sample loop for 30 seconds at the rate of
100 ml/min with one of the vinyl chloxidoe
calibration mixtures and acttvatoe the sample’
valve. Record the Injectlon time. Solect the
peak that corresponds to vinyl chiloride,
Measure the distance on the chart from tho
injection time to the time at which tho peak
maximum ‘oceurs, This quantity, divided by
the chart speed, is defined as the rotention
{ime. Record.

7.3 Preparation of chromatograph cali«
bration curve. Make & gas chromatographic
measurement of each standard gas mixture
(described in Section 7.1) using conditlons
identical with thoso lsted in Section 0.3
above. Flush the sampling loop for 30 secondy
at the rate of 100 ml/min with each standord
gas mixture and activate tho sample valve.
Record C,, the concentrations of vinyl chlo-
ride injected, the attenustor sotting, ohart
speed, peak area, sample loop temperatire,
column temperature, carrier gas flow rato,
and retention fime. Record the Ilaboratory
pressure. Calculate A, the peak area multi-
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plied by the attenuator setting. Repeat untfl
two injection areas are within 555, then plot
those poinis vs C,. When the other concen-
trations have bwnp!oﬁted. draw a smooth
curve through the polnts, Perform calibra-
fion daily, or before and after easch set of
bag samples, whichever Is more freguent.

4 Bag leak checks. While performance
of this section Is required subsequent to boag
use, it Is also advised that it be performed
prior to bag use. After each nse, mole sure
& bag did not develop leaks as f8llows, To lenk
check, connech a water mapometer nnd pres-
surize the bag to 5~-10 em B.O (2-4 In H .O).
Afow to stand for 10 minuteés, Any displace-
ment In the water manometer indientes o
leak, Also check the rizid container for leals
in thiz manner.

(Norz: An alternative Jesk check mothod
iz to pressurize the bag to 5-10 cm HO or
%4 in. H.O z2nd allow to stand overnight.
& defiated bsg indicates o leck) For exch
sample bag in iis rigid contziner, pliccs o
rotameter In-line between the bog ond the
pump inlet. Evacnuate the bay, Fallure of the
rofameter to register zero flow when the bog
appears fo be empty indicates a lealk,

8. Celculations.

81 Determine the sample pesl avex o3
Tollows:

- A= D ds
' Equation 106-1
ﬁ:m’ﬂ:o sampls peak arca.

'The measurcd prak Ga.
Ar=The atiennstion factor,

82 Vinyl chloride concentrations, I'rom
the calibration- curve described in Sectlon
73, above, select the value of ¢, that cor-
responds to A, the sample peal: ores. Col-
culate C, as follows:

ch r Ti
P{Tf (L—Bws)
Equation 106-2

) Co=

Where:
Bws=The waler vapor content of the Lag zamble, o8
mmﬁmuwm&sﬁ‘mm

C.=The concentration of viny] chlorido indleated by
the gas chromatograph, in ppm.
o ;:m dmw}.'bm%f hj}nga
Tm‘.?he ssmpis Icop iempsmm [ tﬁa wedinto
seale ot the time of onnlysis, “E.
fory pressure ot tune of onalysis, mm
fhe zomply Yoo
dnrng eﬂ&mﬁgn, e P
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MerRoD 107-DETCRLIIIATION oF VRIS CHlo-
Emp ConTInT ©F Lwpcotsoa VASTZWIATC:
BanpLrs, AND VEITL COLORWD COnsEnT oF
Porxverrn, Cmiovtoe Reowy, Sworny, Wiz
Can, AND LATCE S582I0LED

BTELODUCTION

Ftea by Bareoms watamiiter with the  of
sttempted by porcons ) o
operation of o gos chromatoTraph, nor by
those who oye unfamilicr with compling, oo
m:smmm&makmbmamﬁ
ecope of thic n. Corp must be
exerciced to prevent esposure of campling
perzonncl o vioyl ehloride, o exxcivogen.

1. Principlo and Applicability,

11 The basis for this mothod rolates to
the vopor cquilibrium which 13 cstablizhed
between BVCM, FVQ, resin, water, and olr
in 5 closed system. It has been demonstrated
that the BVCH In o PVO rcoin will equill-
brote In o closed veozol guito mp&dly. p:i;»
vided thot the temperature of tho PV
is maintained cbovo the plars mm
temperature of thot speetde esin.

1.2 This procedurc 15 oultablo for detore
mining the vinyl chlorido monomer (VCMI)
content of Inprocccs westowator comples,
and the residunl vinyl chlorlde monemer
{RVCRAI) contont of polyvingl chlorido (FVO)
resins, wet cake, clurry, and latex coamples.
It cannot ba vsed for polymer in fuccd form,
such ps sheet or enbes, I o recolution of the

e
vinyl ehloride peak Io not catisfactory for o P

portienlor cample, thon chromnfonroph
porometers moy be altored with prior op-
proval of the Administrator. XIf thero 13 rehe
8on. 1o belleve that come other hydrosarbon
with on identical retention time 15 precont
in the sample, then supplemental congrmo-
tion of the vinyl chlorlde poalk throuch an
abeoluto analytienl tochnigue, such 03 macs
spectroseopy, should bo porformed.

2. Range ond Eonsitivity.

The lower Uit of dotection of vingl chlo-
ride will vary according to the chromatoe
graph wiced, Volues reported locludoe 12107

my ond 47710-F mo. With proper callbratizn,
the upper Bmit miny be extended g5 peeded,

3. Presizton and Beproducibiiity.

LA Intozicharotory compavison between
coven lokarotorien of three mesin samples,
each cplit into threo parts, vielded o stondard
4:&?1&'9». of 2.63%> for o sample with o mean

2,63 ppm, 4.167 for o cample with & mean
of<1.60 ppm, and 52&3 for o enmple it oo
monn ef C2LT phma.

4. gxfcty.

Da not relozcn vingl ebloride to the Inbora-
tory ctmosphore during preparstion of stond-
xds, Ventins or parging with TOM/alr mix-
tures pmst to held to o minimom. Wehen
thoy aro roqpaieed, the vopor must be routed
to eut:ide oir. Vinyl chloride, even ot Iow
pepm lovels, must nover be vented Inside the
laborotory. Ofter vials hove been anclyzed,
thy precoure within the vis) must be vented
prior to removol from the instrumient £urli-.
toble. Vinls muct be vented into en ectivated
ehareoal tuba wing o bypodermic needle to
prevent ralcace of vingl chiotide into the
Iokovatory ctwmorcphere, The charcoal must
b2 replascd priar to vinyl chlorlds boreak-
throurh.

5. Apparatus,
81 Sampling.
81.1 EBottler—£3 ml (2 o5}, with woxed
Encd czer en tops, for BPVC samples.

812 Viao—39ml Hypa-vigls? cealed with
Tefaon facod Tul-Bord dlnss for water 2alt-

513 Ticdrienl topo—aor equivcient, to
provent looconing of battle tops.

§2 Eawple rroveTy.

621 Vislo—-With seals and cops, Porkine
Elmer Corporation Ho, 105-0118, or eqnlva~

lont,
G223 Anolytical balance—Capable  of
weligbing to £0.001 grom.

523, Syxinge, 100 J—Precition Serles
“A" Xo. 016225, or equivalent.

*2fention of trade nomes mzpempma»
uets docs nok constitute endorsement by the
Envirenmental Protection Agency.
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524 Vial Sealer, Perkin-Elmer No. 1056— '

01068 or equivalent.
8.3 Analysis,

5.3.1 Gas chromatograph-—Perkin-Elrer

Corporation Model F-40 head-space ang-
lyzer, No. 104-0001, or equivalent.

6.3.2 Chromatographic column—Stain-
less steel, 2 mX3.2 mm, containing 04%
Carbowax 1600 on Carbopak A, Perkin-Elmer
Corporation No, 105-0133, or equivalent.
Carbhopak C can bo used in place of Carbopak
A —~

.5.3.3 Thermomeoter—0 to 100° C, accurate
to =*0.1° O, Perkin-Elmer No. 106-0109 or
cquivaleng.

5.3.4. Sample tray thermostat system— -

Perkin-Elmer No. 105-0103, or equivalent.

6.3.6 Septa—Sandwich type, for auto=~
matic dosing, 13 mm, Perkin-Elmer No. 105—
1008, or equivalent.

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

6.3.7 Filter driler dssembly (3)—Perkin-
Elmer No. 2230117, or equivalent.

5.3.8 Soap 8lm flowmeter—Hewlett Pack-
ard No. 0101-0113, or equivalent.

5.4 Calibration.

8.4.1 Regulators—for required gas cyin-
ders, . .

6. Reagents.

6.1 Analysis,

6.1.1 Hydrogen gas-—zero grade,

6.1.2 Nitrogen gas——zero grade.

6.1.3 Aflr—=zero grade.

6.2 Calibration.

6.2.1 Standard cylinders (4)—one each
of 50, 6500, 2000, and 4000 ppm vinyl chloride
in nitrogen, with certified analysis.

7. Procedure,

7.1 Sampling,

711 PVC sampling--Allow the resin or’

glurry to flow from a tap oh the tank or silo
until the tap line has been well purged. Ex-
tend a 60 ml sample bottle under the tap, fill,
and immediately tightly cap the bottle, Wrap
clectrical tape around the cap and bottle to
prevent the top from loosening., Place an
identifying label on each bottle, and record
the date, time, and sample locatién both on
tho bottles and in a log book.

7.1.2 Water sampling—Prior to ‘use, the
50 ml vials (without the discs) must be
capped with aluminum foll and mufiled at
400°C for at least one hour to destroy or
removoe any organle matter that could in-
terfere with analysis, At the sampling loca-
tion fill the vials bubble-free, to overfiowing
‘80 that a convex meniscus forms at the top,
Tho excess water is displaced as the sealing
disc 18 carefully placed, Teflon side down, on
the opening of the vial. Place the aluminum
seal over the disc and the neck of the vial
and crimp into place. Affix an identifying
1zbel on the bottle, and record the date, time,
and sample location both on the vials and
in o log book. All samples must be kept re-
frigerated until analyzed. -

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

7.2.1 Resin samples—The weight of the
resin used must be between 0.1 and 4.5 grams.
An exact weight must be obtained (=-0.001
gram) for each sample. In the case of sus-
pension resins & 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 jmmediately sealed
and the exact sample weight 1s then obtained.
Report this value on the data sheet as it is
required for caleulation of RVCM, In the
case of relatively dry resin samples (water
content <0.3 weight %), 100 ,1 of distilled
water must be injected into the vial, after

\
Y
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sealing and weighing, using a 100 ,41 syringe.

In the case of dispersion resins, the cup

cannot be¢ wused. The sample is Instead

welghed approximately in an aluminum dish,

transferred to the tared vial and weighed

accurately in the vial. The sample is then -
placed in the Perkin-Elmer head space ana~

lyzer (or-equivalent) and conditioned for one

hour at 90°C. ’

NoTe: Some aluminum vial caps have a
center section which must be removed prior
to placing into sample tray. If not removed,
serious damage to the injection needle will
oceur.

7.2.2 Suspension resin slurry and wet cake
samples—Slwrry must be filtered using a
small Buchner funnel with vacuum to yleld
wet cake. The filtering process must be con-
tinued only as long as a steady stream- of
water is exiting from the funnel. Excessive

fiitration time could result in some loss of -«

VCM. The wet cake sample (0.10 to 4.5 grams)
is added to a tared vial (including septum
and asluminum cap) and immediately sealed.
Sample weight is then determined to 3 deci-
mal places. Thé sample is then placed in the
Perkin-Elmer head space analyzer ‘(or equive-~
lent) and conditioned for one hour at 80°C.
A sample of wet cake is used to determine
TS (total solids). This is required for calcu~
lating the RVCM.

7.2.3 Dispersion resin slurry samples~—
This material should not be filtered. Sample
must be thoroughly mixed. Using a tared
yial (including septum and sluminum cap)
add approximately 8_drops (025 to 0.35
grams) of shury or latex using & medicine
dropper. This should be done immediately
after mixing. Seal the vial as soon as possible.
Determine sample weight accurate to 0.001
grams. Total sample weight must not exceed
0.60 grams. Condition the vial for one hour
at 90°C in the analyzer. Determine the TS
on thie slurry sample (Section 7.3.5).

7.24 Inprocess wastewater samples—
Using a tared vial (including septum and
aluminum cap) quickly add approximately
1 cc of water using a medicine dropper. Seal
the vial as soon as possible. Determine
sample welght accurate to 0.001 gram. Con-
dition the vial for two hours at 90°C in the
analyzer.

7.3 Analysis.

7.3.1 Preparation of gas chromatograph—
Install the chromatographic column and con-
ditlon overnight at 160°C. Do‘not connect the
exlt end of the column to the detector while
conditioning. .

73.1.1 Flow rate adjustments—Adjust
flow rates as follows:

a. Nitrogen carrfer gas—Set regulator on
cylinder to read 650 psig. Set regulator on
chromatograph to 1.3 kg/cm? Normal flows
at this pressure should be 25 to 40 cc/minute.
Check with bubble flow meter. .

b. Burner air supply-——Set regulator on cyl-
inder. to read 60 .psig. Set regulator on
chromatograph to supply air to burner at a
rate between 250 and 300 cc/minute, Check
with bubble flowmeter. N

3. Hydrogen supply—=Set regulator on cyl-
inder to read 30 psig. Set regulator on
chromatograph to supply approximately
3645 ce/minute. Optimize hydrogen flow to
yield the most sensitive detector response
without extinguishing the flame. Check flow
with bubble meter and record this flow

7.3.1.2 Temperature adjustments—Set
temperatures ss follows: N

a. Oven (chromatographic column), 50°

b. Dosing line, 140° C.

¢. Injection block, 140° C.

d. Sample chamber, water temperature,
90° C#1.0° C.

7.3.1.3 Ignition of flame ionization detec-

tor—Ignite the detector sccording to tho
manufacturer’s instructions,

7.3.14 Amplifier balance—Balance tho
amplifier according to tho manufaoturer’s
instructions. B

7.3.2 Programming tho chromatograph——
Program the chromatograph as follows;

a. I—Dosing time—The normal sotting iy
2 seconds,

b. A—Analysis time—The normal cotting

-is 8 minutes, Certain types of samples conw

tain high boiling materials which can causo
interference wtih the vinyl chloride peak on
subsequent snalyses. In theso cascs the
analysis time must be adjusted to olilminate
the interference. An automated baclkflush
systém can also be used to golve this probe
lem,

¢. B—Flushing—The normel sotting 15 0.2
minutes. .

d. W—Stabilization time—Tho nomal gob«
ting 13 0.2 minutes.

e. X—Number of analyses per semple—Tho
normal setting is 1.,

7.3.3 Preparation of sample turntable—Ba-
fore placing sny sample into turntable, be
certain that the center section of the slu«
minum cap has been removed. The numbered
sample bottles should be placed in the cor-
responding numbered positions in the turn«
table, Insert samples In theo followine order:

Positions 1 & 2—O0ld 2000 ppm standardy
for conditfoning, These are necessery only
after the analyzer has not been used for 24
hours or longer. :

Position 3—50 ppm standexd, freshly pro-
pared.

Positlon 4—500 ppm standard, freshly pree
pared.,

Position 5—2000 ppm standard, freshly
prepared. -

Position 6—-4000 ppm standard, freshly pro-
pared.

Position 7—Sample No, 7 (‘This {s the firet
sample of the day, but is glven as 7 to bo con«
sistent with the turntable and the integrator
printout.) -

After all samples have been positioned, In-
sert the second sot of 50, 500, 2000, and 4000
ppm standards. Samples, including stands
ards must be conditioned in the bath of
80° C for 1 hour (not to exceed & hours).

7.34 Start chromatograph programe—
‘When all samples, including standards, have
been conditioned at 90° © for 1 hour, start

- the analysis program according to the montt«

facturers’ instructions, These instructiong
must be carefully followed when starting
and stopping program to provent damage to
the dosing assembly,

7.3.6 Determination of total solids ('TS).

For wet cake, slurry, resin solution, and
PVC latex samples, dotermine TS for each
sample by accurately welghing approxime
ately 3 to 4 grams of sample In an aluminum
pan before and after placing In o drift
oven (105 to 110° C). Samples must be drled
to constant welght. After first welghing re«
turn the pan to the oven for & short po-
riod of time and then reweigh to vorify coms
plete dryness. TS 1s then calculated ag tho
final sample weight divided by initial snne
ple welght,

8. Calibration. -

Calibration s to be performed each elghit~
hour period when the instrument s used.
Each day, prior to running gamples, the ¢ol-
umn should be conditiohed by running two
of the previous days 2000.-ppm standards,

8.1 Preparation of Standards.

Calibration standards are prepared by fill=
ing the vials with the vinyl chloride/nitro-
gen standards, rapldly seating the septum
and sealing with the aluminum cap, Uso o
stainless steel Uine from the cylinder to the
vial. Do not use rubber or tygon tubing, Tho
sample line from the cylinder must be
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purged.(into hood) for several minutes prior
+o filling vials. After purging, reduce the flow
rate to approximately 500-1000 cc/min, Placo
end of tubing into vial (near bottom) and
after-one minute slowly remove tubing. Placo
septum in vial as soon as possible to mini-
mize mising air with sample. After the stand-
ard vials are sealed, inject 100,41 of distilled
water.

3.2 Preparation of chromatograph calibra-
tion curve.

Prepare two 50 ppm, two §00 ppm, two 2000
ppm, and two 4000 ppm standard samples.
Run the calibratlon samples in exnctly the
same manner as regular samples. Plot As,
the integrator area counts for each standard
sample vs C, the concentration of vinyl
chloride in each standard sample. Draw o
line of best it through the points.

9. Calculations.

9.1 Response factor.

From the calibratlon curve described in
Section 8.2, above, select the value of Ce
that corresponds to As for each sample, Com-
pute the response factor, Re, for each sample,
as follows:

R,-_--g:' Equation 107-1

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

Calculate Crve &s follows:

4,P; (MY,
rrc PITI ( +ET2)

Equation 107-2
where:
Cm=Concenmuon of vinyl chlexido in tha sawmple,
P.,=IAbomtory ntmusphcm pressure, mm Hyg,
T1=Room temperature, ©

A= Molopular seclght of vcn[ (62.5).
V=Volume of vapor phasa (vial volume less sampls

volume).
m=Welght of sample, grams,
R=00as constant (62 F

K=H enry’s Law consmnt for VCIM in PVO nt
o?C, K=652X103=K, for VCM in 1
(appmina:;te) wastowoter samplo at 00”0,

Ti=Equilibration tcmmmm °K.
If the follewing cond!t!om; aro met, Equation 107-2
eanbexlmpuﬁed as follows
1. T1=22° C (235° K).
2. T -90’-' o (353° x. ¢
3. Pa=750 mm, Hg.

IR AT Y MR
14 L
whero
Ve Vial vaolaws, ez (23.9).
&, Sampla cantatns ooy than 0553 water,

c'm=r.[' (4.197 10-3+ﬁ3————)

Lquation 107-3

‘les follovidng pancr) cquotion ean bo uscd Loz any
tamplo which c,r.':drs \’C , BV C andlor watcr.
AP
CnG—" T:

3 [“I’.;f‘-}- Ko (TS) To4 Ko (1—TS) T,]

Egquation 1074

where:

TuaTolal eolids,

Note: Ko must b2 doterminsd,

Results calculated using Equation 107-4
rcpresent concentration based on the total
sample. To obtain results baced on dry FVC
content, divide by TS.

Foralca (o) L@gmth'n)m n-a'crfamr , Bquatisn

107-4 can o clmpligzd to tho follawieg:
8832102
Crpemit 7 ———-+‘9 83310 (2.oss><1o-=)]

Equation 167-5
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