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Hazardous Air Pollutants

Vinyl Chloride, 40 CFR 61, FR October 21, 1976

On December 24, 1975, under section
112 of the Clean Alr Act, as amended (42
TU.B.C. 1857), the Environmental Protec-
tion Agency (EPA) added vinyl chloride
to the list of hazardous air pollutants
(40 FR 5947T) and proposed & national
emlission standard for it (40 FR 59532),
The standard covers plants which manu-
facture ethylene dichloride. vinyl
chloride, and/or polyvinyl chiloride.

EPA decided to regulate vinyl chloride
because it has been implicated as the
causal agent of anglosarcoma and other
serious disorders, both carcinogenic and
noncarcinogenic, in people with occupa-
tional exposure and in animals with ex-
perimental exposure to vinyl chioride.
Reasonable extrapolations from these
findings cause concern that vinyl chlo-
ride may cause of contribute to the same
or similar disorders st present ambient
air levels. The purpose of the standard is
to minimize vinyl chloride emisgions
from all known process and fugitive
emission gsources in ethylene dichloride-
vinyl chloride and polyvinyl chiloride
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 8 result
of new construction

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

SUMMARY OF THE STANDARD

In ethylene dichloride-vinyl chloride
plants, the standard limits vinyl chloride
emissions from the ethylene dichloride
and vinyl chloride formation and puri-
feation processes to 10 ppm. For the ox-
ychlorination process. vinyl chloride
emissions are Umited 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 to 10
ppm. Emissions from equipment follow=
ing the stripper are to be controlled by
stripping dispersion resinsg 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 déhloride
product.

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

HFALTRE AND ENVIRONMENTAL IMPACTS

EPA prepared a document entitled the
Quantitative Risk Assessment for Com-
munity Exposure to Vinyl Chloride which
estimates the risk from vinyl chloride
exposure {o populations living in the vi-
cinity of vinyl chloride-emitting plants
before and =after implementation of con-
trols to meet the standard, There are no
dose-response data for the concentia-
tions of vinyl chloride found in the am-
bient alr. Therefore. aszessments of risk

at ambient levels of exposure were ex-
trapolated from dose-response data from
higher levels of exposure using both =
linear model and a Jog-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 chioride and polyvinyl ehlo-
ride plants and that the average ex-
posure around these plants before instal-
lation of controls 0 meet the standard
15 17 parts per billon. The expositre
levels for uncontroliad plants were eal-
culated based on estimated 1974 emis-
sion levels. Using the Lnear dose-re-
sponse model, EPA found that the
rate of initiation of liver anglosarcoma
among people Hving around uncontrolled
plants i3 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 iz an indication of the un-
~ertainties in extrapolation to low doses.

Jue to the long latency time observed in
cancer cases resulting from vinyl chioride
exposure, increazes 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-
postre among residents around plants.
The number of these effects iz expected
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to be reduced at least in proportion to the
reduction in the ambient annual average
vinyl chloride concentration, which is
expected (0 be 5 percent of the uncon-
trolied levels after the standard is im-
plemented.

Changes in the standard sinee 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 tn Chapter 6 of Volume I of

consumption-in the draft envirohmental
impact statement was overstated. In es-
timating the tmpact on water consump-
tion, EPA based fts estimates on worst
case conditions. That s, EPA assymed
that those control systems with the

°
ie
<}

ere §5 no regulation which
Jequire water recycling. Accord-
%0 EPI, the control system utizing
most water will not be used gener-
by the industry and economic fac-
will cause plants to recycle much
e water, Therefore, according to
impact of the standard on water
consumption will be nexligible,

. The environmental impscts of the
Promuigated standard may be summar-
ized as fallows: The primary environ-

i

R

percent at ethylene dichloride-vinyl
chloride plants and 95 percent at poly-
vinyl chloride planis. Percentage pum-
berx tor both source categories are based
on an estimated 80 percent reduction in
mhvel:e emissions and 1974 emission

The potentinl secondary environmen-
tal impacts of the standard are either
insignitieant or will be. minimized with-
pat additional action, except for one ad-
werse impact. Hydrogen chioride is al-
rendy emitted by process equipment at
ethylene dichloride-vinyl chloride plants
anxd by other petrochemical plants jn the

where ethylene dichloride-
vinyl chloride plants are typically lo-
cated. An incinerator used to attain the
standard at an ethylene dichloride~-vinyl
chiorikis plant could incresse hydrogen
chloride emissions by several fold. Typi-
wally, however, due to the corrosion prob-
jems which would otherwise occur both
on plant property and in the community,
plants use scrubbers to control already
existing hydrogen chloride emissions.

chlaride emissions resulting
from control of vinyl chloride emissions
are expected to be controlled for the
same resson. If even a moderately effii-
¢lent scrubber (98 percent control) were
used to control the hydrogen chloride
emissions resulting from incineration of
vinyl cbloride emissions, the increase In
hydrogen chloride emissions from a typ-
ical ethylene dichloride-vinyl chloride
plant due to the standard would be re-
duced to 35 percent, However, EPA plans
to further evealuate the need to comtrol
hydrogen chloride emissions, since dif-
fusion model results indicate that under
“worst-case” meteorological conditfons,
the hydrogen chloride emissions from

the process equipment and the incinera-
tor combined would cause maximum am-
bient concentrations of hydrogen chio-
ride in the victmdty of ethylene dichlo-
ride-vinyl chloride plants to be in the
same range or somewhat higher than
existing foreign standards and National
Academy of Sciences (NAS) guidehmes
for public exposure.
EcoNoMIC Impact

In accordance with Executive Order
11821 and OME circular A-107, EPA
carefully evaluated the economic and
infiationary impact of the proposed
standard and alternative control levels
and certified this in the preamble to the
proposed standard. These jmpacts are
digeussed i 7 of Volume X of
the Standard Support and Environtmeh-
tal Impact Statement. Comaments on the
proposed standard have resulted in only
one major change in the econotnic im-
pact analysis. EPA estimated tbat there
would be four plant closures as & result
of the promulgated standard. Of the four
plants identified as possible closure can-
didates, one has given notice that it no
longer broduces polyvinyl chloride and
the other three have indicated that they
do not intend to close as a result of the
standard.

The economic impacts of the promul-
gated standard may be summarized as
follows: The total capital cost for exist-
ing plants to meet the gtandard s esti-
mated to be $198 million, of which $15
million is for ethylene dichloride-vinyl
chloride plants and $183 million i5 for
polyvinyl chloride plants. EPA estimates
that these plants will have to spend $70
milljion per year to maintain the required
emission levels. In addition, the total
capital cost for exsting plants to meet
the EPA's 1983 water efffuent guideline
limftations is expected to be $83 million
and the total annualized operation cost
is $17 milllon. The casts to the industry
of meeting the OSHA standard cannot be
quantified at this time, but they are ex~
pected to overlap to eome degree with the
costs to meet EPA's fugltive emission
regulations. The costs of meeting the
fugitive emission regulations are included

the total costs cited above for meeting

e promulgated regulation, Broken out
separately, the capitsl cost of meeting
the fugitive emission regulations iz $37
million and the annualized cost is $25
million.

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

It 15 estimsated that the price of paly-
vinyl chloride resins will rise by approxi-

mately 7.3 percent in order o maintain’

precontrol profitability and also to re-
cover the total annualized control costs
necessitated by the stabdard at ethylene
dichloride-vinyl chloride planis and poly-
vinyl chloride plants. This inerease is
estimated fo translate into a maximum
econsumer price increase in goods fabri-
cated from polyvinyl chloride resins of
spproximately 3.5 percent. Recovery of
efluent annualized costs plus mainte-
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nance of precontrol profitability fs esti-
mated to add approximately 2 percent to
polyvinyl chloride resin prices and result
in an additional maximum consumer
price Increase of 1 percent.

PUBLIC PARTICYFATION

During the public comment period, 50
comment Jetters on the proposed stand-
ard were received. There were 24 from
industry; 3 from environmental groups;
15 from Pedernl, State, and local agen-
eles; and 8 from individusl citizens, As
required by section 112(b) (1) (B) af the
Act, & public hearing was held on the
proposed standard on February 3, 1976,
in Washington, D.C. Presentations were
made by the Environmental Defense
Fund, the Society of the Flastics Indus-
try. In¢, Dow Chemical Company, Dia-
mond Shamrock Corporation, and Air
Products and Chemicals, Inc. Copies of
the comment letters recetved, the public
hearing record, and & summary of the
comments with EPA's responses are
available for public inspection and copy-
ing at the EPA Public Information Ref-
erence Unit, Room 2822 (EPA Library),
401 M Street, SW., Washington, D.C. In
addition, copies of the comment sum-~
mary and Agency responses may be ob-
tained upon written request from the
Public Infermation Center (PM--215),
Environmental Protection Agency, 401
M Btreet, SW., Washington, D.C. 20460
(specily Standard Support and Environ-
mental Impact Statement, Emission
Standard for Vinyl Chloride, Volume II),

BIGNIFICANT COMMENTS AND CHARGES TO
THE Prorosed RecUraTion

(1) Decision to list vinyl chloride as o
haozardous air pollutant. In general, the
commenters did not contest EPA's deci-
sion to Uist vinyl chioride as & hazardous
air pollutant. However, three comment-
ers (two companies and one Federanl
agency) argued that EPA placed undue
emphasis on factors suggesting that vinyl
chloride presented = health risk and
fgnored factors suggesting that no sig-
nificant risk was involved. Under section
112, however, EFA could remove vinyl
chloride from the list of hazardous afr
pollutants only ¥ information were pre-
sented to EPA tbat shows that viny]
chloride is clearly not a hazardous air
poltutant. As discussed wmore fully in the
comment summasry, the commenters did
not provide conclusive evidence that vinyl
chloride is not a harardous air polhitant
which causes or contribittes to death or
serious {llness, nor did they conclusively
prove that the health risk factors em:
phasized by EPA were inxignificant.

Beversl other commenters agreed with
EPA's decision to Vst vityl chlaride as &
hazardous air pollutant, bt argued that
EPA had overstated the healih prohlem,
the emission levels, and the projecied
ambient afr concentrations aroymd un-
controlled plants. With regurd to the al-
leged overstated health problem, the
commenters stated, for example, that the
U.E. worker EPA discussed as having
been exposed to vinyl chloride Yevels Jow-
er than those usually encountered in
polyviny] chloride production has been
dropped from the National Instttute of
Occupational Safely and Health’s Heting
of workers with angiossreoms EPA
agrees that there are questions concern-
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ing the level of exposure ang in some
cases the pathology of these cases not
involved directly in polyvinyl chloride
and vinyl chloride production, These un-
certainties are stated in the appropriate
footnotes of the Scientific and Technical
Assessment Report on Vinyl Chloride and
Polyvinyl Chloride (STAR) where the
angiosarcoma cases are listed. However,
in gpite of these uncertainties, in view of
‘the possible exposure patterns, these
cases cannot be ignored in the evaluation
of the potential public health problems.

wnich can reduce vinyl chioride emis-
gions by 90 percent or inore, it does not
seem prudent to reduce emissions by the
remaining percentage and take the risk
of introducing new umtested chemicals
into the environment.

Another approach suggested by the
commenters was to base the standard for
each Individual emission point on cost
versus benefit. Several of the fuglitive
emission sources were named specifically
a5 ones {or which the costs of control
were substantially higher than the bene-

With regard to the alleged overstated fits, Although EPA did determine a cost-
emission levels, the unoontrolled emis- henefit ratio for the controls reqtired
slon levels reported by EPA were based for a number of emission points, EPA
on 1974 data. This qualification was does not believe such a ratlo is an appro-
stated wherever emission data were pre- priate basis on which to set a standard.
sented, EPA recognizes that emissions Section 111 of the Clean Alr Act provides
have been reduced since that time, and for the development of standards based
stated this in the preamble to the pro- on best control technology (considering
posed standard. EPA decided not 10 costs). Even under section 111, however,
gather more recent data on emission standards are not based on 4 fine bal-
levels, because these emission levels are ancing of costs versus benefits. Instead,
expected to change, and gathering the costs are considered in terms of the af-
data would take considerable time both fordability of the control technology re-
on the part of EPA and on the part of quired to achleve a given emission level
industry. Since the purpose of the stand- and the economic Impact of possible
ard is to minimize emissions, these more gtandards on the tndustry in ques-
current dats would not affect the stand- ¢ion Unlike section 111, scction 112 does
ard itself, The 1974 emission levels were nat explicitly provide for consideration
also used in diffusion modeling to project of costs, so It would clearly be mappro-
maximum ambient air concentrations priate to consider costs 10 a greater ex-
around uncontrolied plants. These maXi~ tont, ynder section 112 than would be
mum air concentrations would Probebly gone ynder section 111. As discussed in
be lower Iif 1976 emission levels were used. 1o preamble to the proposed standard
This would reduce the relative Impact 5+ yinyl chloride, EPA belleves costs
of the standard below that described in 5y he vonsidered under section 112, but
the Standard Support and Environmen- ,njv 15 o very limited extent; le. to
tal Impact Statement, but would not p.qyre that the costs of control technol-
affect the basis of the standard itself. ogy are not grossly disproportionate to

(2) Approach jor Repulating Vinyl e amount of emission reduction
Chloride Under Section 112. TWO 8P pehjeved. In comparison with other
proaches other than using best avall- o). ion pomnts, the costs of controlling
able control technology were suggested y1,. r),gitive emission sources mentioned
by the commenters for regulating viny! by the comumenters are relatively small
chloride under section 112. The first was compared with the amount of emission
%0 ban polyvinyl chloride products for teduction achieved.
which substitutes are currently available

Several commenters

and to gradually phase out other poly- recommended

equipment fromn appicability of all parts
of the standard if the reactors are used
in research and development and have a
capacity of no more than 019 m' (50
gal). Reactors in this size mnge can gen-
erally be found in a labomtory, whereas
the larger reactors are typically pllot
scale facilities. Emisstons from laboratory
scale equipment are relatively small, and
application of the controls required by
thie standard would be expensive and bin-
practical. EPA also decided to exempt 1¢«
search and development facilities con-
taining reactors greater than 0.19 m* (50
gal) and no more than 4.07 m* (1100 gal)
in eapacity from all parts of the standard
except the 10 ppm limit for reactors,
strippers. monomer recovery systems, and
mixing, weighing and holding containers.
LEPA decided not to require these facfili-
ties to meet other parts of the standard
becovuse of the technical problems in-
volved in doing so. For example, the
standard for reactor opening 1s based in
part on reducing the frequency of open-
ing the reactor. Researth 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-
{ainment of the stripping lmitations i
the research and development equipment
would not always be possible. The 4.07
nm® (1100 gal> figure was selected as an
upper cut-off point because there are no
comumercial reactors smaller than this.

(4) Emission limits, The only majo
change in the emission Hmits 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 stand-
ard prohibited all manual venting to the
atmosphere. In the preamble to the pro-
posed standard, EPA invited interested
persons to cornment on whether permit-
ting manual venting to the atmosphere
could result in overall lower emissions,

vinyl chloride products as substitutes
are developed.

In the preamble to the proposed stand-
ard EPA specifled its reasons for not set-
ting s zero emission lmit for vinyl
chloride, as follows: (1) There are bene-
ficial uses of vinyl chloride products for
which desirable substitutes are not read-
{ly avaflable; (2) there are potentially
adverse health and environmental im-
pacts from substitutes which have not
been thoroughly studied; (3) there are s
number of employees, particularly in the
fabrication industries, who would be-
come at least temporarily unempioyed:
and (4) control technology is avaflable
which is capable of substantially reduc-
ing emissions of vinyl chloride into the
atmosphere, '

EPA agrees that substitutes do exist or
could be manufactured for most poly-
vinyl ehloride uses. However, In general,
these substitutes do not have some of the
more desirable characteristics of poly-
vinyl chloride, such as nonflammability,
It vinyl chloride and polyvinyl chloride
were banpned, other substitutes with
these more desimable characteristics
would likely be developed. There 13 o risk
that these substitutes would also have
adverse health or environmental effects.
Since control measures are avallable

adding to the regulation a provision for There are several methods available for
excess emissions during startup, shut- preventing relief discharges from reac-
dowm, and malfunction. EPA considered tors, one of which is manual venting of
this comment, and decided that this part of the reactor contents for purposes
additlon is not nccessary for the vinyl of cooling and reduction in pressurc
chloride standard. Startup and shutdown within the reactor. The higher the tem-
of the process has essentially no effect perature and pressure within the reac-
on emissions to the atmaosphere for poly- tor, the greater the amount of vinyl
vinyl chloride production, and technology chloride which has to be removed to
exists to avold excess emissions during bring the reactor under control. Manual
startup and shutdown at ethylene di- venting can be done at a lower pressure
chloridevinyl chloride plants. We do not than the pressure required to open the
belleve plants should be allowed to emlit relief valve. For this reason manual vent-
excess emissions during malfunctions, ing can result in lower emissions than
and therefore are requiring them to shut would occur by allowing the reactor to
down immediataly. discharge through the relief valve. Pur-

(3) Selection of source catégories, In thermore, a manual vent valve is under
the preamble to the proposed standard the control of an operntor and can be
EPA recognized that some small research closed. A relief valve may become clogped
and development facilities may exist with resin and not close. The result

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 sufliclent information available to
clearly define which facilities should be
excluded from the standard, and
encournced interested partics to submit
such information during thie comment
period. Based on the information sub-
mitted, EPA decided to exempt poly-
vinyl chloride reactors and associated

wotuld be loss of all the reactor contents,

The contents of a reactor can be man-
ually vented to a gasholder or other hold-
ing vessel. However, in some cases, such
as during severe weather conditions, sev-
eral reactors may he 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 2 gasholder. Therefore, when
all other measures to prevent relief valve
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discharges have been exhausted, manual
venling will be permitted as a Jast resort
before the relief valve apens. The same
notification procedures are required for
manual venting to the atmosphere as are
required for relief discharges.

There are several elianges tn the pu-
merjcal emission limits in the promul-
gated standard. Except for the standard
for reactor opening Joss, these changes
simply involve conversion {o the Interna=~
tional Systemn of Units (SI), There was
an error fnvolved in the original calcula-
tion uscd to derive the standard for reac-
tor opening. Correcting this error dou-
bles the allowable emlssions, It is em-
phasized that the change in this stand-
ard is a correction, and not a change in
the intent for the degree of control re-
quired.

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

The regulation for obtaining wvinyl
chloride samples has been changed to an
operating procedure. The proposed
standard stated that there were to be
no emissions from taking the samples,
Severel commenters painted out that the
use of the word "no” would make this

quency of calibration. Therefore, EPA
has included in the promulgated stand-
ard requirements for the f{requency of
calibration and procedures to be carrjed
out in the calibhration of the monitoring
mstruments,

‘The portable hydrocarbon detector re-
quired by the proposed standard was re-
quired to have a sensitivity of 5 ppm.
Comments were received indicsting that
instruments in this sensitivity range are
delicate and require continuing mainte-
nance. The portable hydrocarbon detec-
tor 1s required for leak detection and for
measuring vinyl chioride concentrations
inside the equipment before opening it.
A & ppm gensitivity 1s not needed in
either case, and the required sensitivity
has been changed to 10 ppm in the pro-
mulgated standard.

The proposed standard confained s
single regulation for compressors. ‘The
promulgated standard has separnte regi-
lations for rotating and reciprocating
compressors, This is consistent with hav-
ing separate reguiations for rotating and
reciprocating pumps i{o both the pro-
posed snd promulgated standards.

Bection 61.66 of the proposed standard
provided for the use of equivalent meth-
ods of control which have been approved
by EPA. The promulgated standerd re-
quires that the plant owner or operator
submit 8 request for determination of
equivalency within 30 days of the pro-
mulgation date if the alternative control
method is intended as the inttial means

regulation impractical to enforee. There-'or control. The purpose of this is to pro

fore, the promulgated standard specifies
ithe operating procedure which EPA orig-
inally intended to be used to control
this source. This revision is only a change

in wording and does not represent a

change in the level of the standard,
The regulation for taking samples has
also been revised to apply only to sam-

with the other parts of the standard
which apply to equipment “in vinyl
chloride service.” "In viny! chloride serv-
ice” distinguishes between situations
where vinyl chloride is clearly involved

and situations where vinyl chloride 1s a
minor component or contaminant, and

as deflned in promulgated §61.61¢1)

means that a picce of equipment con-
tains or contacts either a Mquid 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
¢hlortde monitoring system for continu-
ously measuring vinyl chloride Jevels hoth
within the plant (for leak detection) and
within stacks. ‘The proposed standard did
not outline required specifications for the
monitoring system, except that it was to

vide time for EPA to evaluate the method
before the plant has to be tn compliance
(for existing sources, 90 days after the
promulgation date). EPA also suggests
that this request for determination of
equivalency be accompanied by a re-
quest for walver of complinnce pursuant
to section 112(c) (1) (BY(11) of the Act.
The request for & waiver for compliance

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 heen made tn the pro-
mulgated standard. The definition for
“in vinyl chioride service™ (§ 60.61(1))
has been clarified by stating that 1t
means equipment that contacts vinyl
chloride as well as that con-

equipmerrdt
tains vinyl chloride. This would include

such equipment s agitators.
Words have been added In §} 61.62,
6163, and 61.64 to clarify that the 10

ppm emission limits do not have to be

met when equipment has aiready been
opened in compliance with the regula-
tion for opening of equipment. Equip-

analyze the samples with gas chromatog- ning
raphy, or if all hydrocarbons were as- ;ﬁ;mg?tmmtﬁ;t c.a.txl:eco%pt:m mocr'é
sumed to be vinyl chlonde, with infrared than 10 ppm vinyi chloride and would be
spectrophotometry, flame ion detection, in violation of the standard If this
or equivalent. It required that each plant statement were not included.

submit a deseription of its monitoring —— e - ot - 1O NCILICE
system to EPA, so that EPA could deter- 11 Tequirements for stripping poly-
mine whether 1t was acceptable or not. Vinyl chioride resing to specified levels
Comments were Teceived Indicating o have been revised in §§ 61.84(e), 6187
need for EPA to specify some criteria for (g) (8) (i), and 61.70(c) (2) () so that
Judging the acceptability of monitoring measurement of the vinyl chioride levels
systems. The accuracy of the monitor- in the resins is to be made Immediately
ing system would be related to the fre- after stripping is completed rather than

" 1m4i Handh
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as the resin is being transferred out of
the stripper. This allows a plant to carry
out operztions in a stripper after strip-
ping has been completed but before it is
transferred out of the stripper, This is
consistent with the original intent of the
standard

The regulation for loading und unload-
ing lines in § 61.65(b) (1) has been re-
vised to clarify that it applies only to
lUnes tbat are disconnected after each
loading or unloading operation. Perma-
nently installed pipelines that are opened
infrequently for inspection or masinte-
nance, for example, are covered by the
opening of equipment regulstion rather
than the loading and unioading lne
regulation.

The regulation for mmprocess waste-
water in standa:

be treated (Le, 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 Jess than 10 ppm vinyl chioride be-
fore treatment; Le, dilution cannot be
used to meet the standard.

The comimenters recamnmended several
changes in the emission Hmits which
have not been incorporated into the
promulgeted standard These are dis-
cussed in the following paragraphs.

It was recommended that the require-
ment for double mechanical geals on
pumps, compressors, and agitators be re-
moved because the gingle seals cturently
used on this equipment have gmall emis-
slops and are tnore reliable than double
mechanical seals. EPA is aware that each
fugitive emission source, such ns one
pump, taken by iteelf causes relatively
small emissions. Pagitive emissions con-
sidered as a8 whole are s significant
source of emissions, however, and the in-
tent of the standand 5 to reduce these,
Double mechanical seal pumps are com-
monly used in the industry for amission
reduction. Sealless pumpe or equivalent
systemns are available as options to double
mechanical seals

The commenters recommended in-
creasing the averaging time for the 10
bppm limits and the emissfon limits for
reactor opening and stripping to 30 days.
Bome of the commenters apparently
thought that the 10 ppm Himits had to be
met on an instantanecus basis. However,
since the performance test for determin-
ing compliance consists of three runs for
& minimum of an hour each, the aver-
aging time for the 10 ppm Mmit is at Jeast
three hours, In the averaging
time to 30 days for any of the emission
Hmits would permit higher pesk emis-
sion levels. EPA has determtned that this
is neither destrable nor :

Bome commenters Tequested that the
stripping levels for dispersion resins be
made the same s for other resins and
others requested that they be made less
stringent. EPA decided not to make the
standard for stripping dispergion resins
the zsame 85 for other resins because there
is sufficient evidemee to indicate that
these resins are more difficult to strip
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than other resins. With regard to mak-
ing the stripping levels for dispersion
resins lass stringent, only ane of the eight
manufacturers of dispersion resins spe=-
cifically commented that the dispersion
resin standard should be made less
stringent. Only two of several grades of
dispersion resins made by this company
cannot meet the 2,000 ppm limit. The
proposed standard takes {nto considera-
tion that some resins are more difficult
to strip than others by providing for
averaging among different resins.

(5) Testing, reporting, and record-
keeping. ‘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 sambles taken
with Test Method 106 are to be analyzed
within 24 hours. This is consistent with
the requirements in the proposed Test
Method 106. The promulgated standard
also gpecifies that in sveraging the re-
suits of the three runs required by Test
Method 106, 8 time-welghted average Is
to be used.

One commenter requested that the
oxygen, content and molsture content be
specified for the 10 ppm concentration
standards. ‘The proposed standard speci-
fied that the vinyl chloride concentration
iz to be corrected to 10 pervent oxygen
(wet basis) If combustion is used as the
control measure, In the promulgatew
standard, this requirement has been ex-
panded to all cantrol measures.

A provision has been added to the
promuigeted standard which states that
if a reactor is also used &3 a stripper, the
reactor opening emissions may be deter-
mined immediately following the strip-
ping operation. If a reactor is also used
83 a stripper, the resin is inn the reactor
when it is opened, This means that vinyl
chloride in the Tesin which has already
been stripped to acceptable levels can
escape from the resin and hecome part
of the reactar 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
proviston, vinyl chloride escaping from
the resin after i{ has been stripped to
acceptable levels is not counted as part
of the reactor opening loes,

A section requiring continuous moni-
toring of stack smissions has been added
to the promulgated atandard. The con-
tinuous monitoring of stack emisstons
was required in the proposed standard.
The addition of a specific paragraph for
emission monitoring serves anly to
clarify the requirement.

The standard has been revised so that
the inittal report requires a “description”
rathar than » “detalled description” of
the equipment used to control fugitive
emissions, Several commenters pointad
out that a detafled description would
contain proprietary information. EPA
agrees that a detatled description in the
inftial report is unnecessary. If addi-
tional information is needed, EPA can
obtain It under section 114 of the Act and
the plant ¢an request confidential treat-
ment in accordance with 40 CFR Part, 2
for information it believes 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 {s submitted.

The standard has been revised to elim-
inate the requiremnent to record the cause
of any leak detected by the vinyl chlo-
ride detector, the action token 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 echioride detector. These records are
still required for the portable hydrocar-
bon detector however.

Several commentators recomnended
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 reguiar mail rather than registered
mall. EPA has not adopted either of these
reeommendations, A source is sunpposed
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 mall is to
document the fact that emission data
have been sent and recelved. This way
if the results are lost in the mail, there
will be no question that they were sent,

(6) Test method. Test Method 106 has
been changed to recognize that on a gas
chromatograph cquipped with a Chrom-
osorb 102 e¢olumn, acetaldehyde may
interfere with the vinyl chioride peak.
When a sample {s expected to contain
acetaidehvde, a secondary column as de-
scribed In section 4.3.2 must be emplioved.
Mass spectroscopy or another absolute
ansalytical technique is required to con-
firm the vinyl chloride peak obtained
with the gas chromatograph, only if pealk
resolution with the secondary column i3
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 pas 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 winyl chloride in air. This is
sensitive enough for monitoring the 10
ppm emission limits stipulated in the
standard.

In section 6.4 of Test Method 106 the
requirement for an automatic integrator
has been replaced with a requirement for
a disc Integrator or planimcter for meas-
uring peak arca. This change is in re-
sponse to a comment 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 oh a dry
basis. A provision for checking the rigid
container for leaks has been apdded to
section 7.4 of Test Method 106.

‘The only change in Test Method 107 is
the provision in Sectlon 5.3.2 for use of
Carbopak C as well as Carbopak A,

AUTHORITT: Section 112 of the Clean Alr
Act s added by sec. 4(a) of Pub. 1. 91-804,
84 Stat. 1685 (42 U.8.C. 1857c-7; Bection 114
of the Clean Alr Act. as added by tec. 4(a)
of Pub. L. 91-5604, 84 Etat, 1687, and amended
by Pub. L. 93-319, sec. 6(a) (4), 88 Stat 355
(42 U.S.C. 1857¢-9): Section 301(s) of the
Clean Alr Act, as amended by sec. 15(c) (2)
of Pub. L. 91-004, 84 Stat, 1713 (42 US.C.
1857g(a) ).

Dated: October 12, 1976,

JoBrN QUARLES,
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 13y amended by adding a list of sections
for new Subpart F 'and Part 61 is
smended by adding a new Subpart F
reading as follows:

Subpart F—National Emission Standard for Vinyl
. Chiloride

8Bee,

61.60 Applicability,

81.61 Definitions.

81.62 Emission atandard for ethylene di-
chloride planta.

¢1.63 Emission standuvd for vinyl chloride
plants.

61.64 Emission standard for polyvinyl chlo-
ride planfa.

81.65 Emission standard for ethylenes di-
chloride, vinyl chlofide and poly-
vinyl chioride plants.

61.68 Equivelent equip

61,67 Emission tests.

61.68 Emission monbitoring.

81.89 Inltial report,

61.70 Semtannual report,

61.71 Recurdkeeping,

AvrHonrrye: Section 112 of the Clean Afr
Act a5 sdded by mec. 4(n) of Pub. 1. 91-804,
B4 Stat. 1685 (42 U.S.C. 18370-7); section 114
of the Clean Alr Act, a3 added by sec. 4(a)
of Pub, L. 91-604, B4 Stat. 1687, and amended
by Pub. L. 93210, sec_ d(xn) (4), 48 Stat. 269
(42 US.C. 1857¢c-9); section 301(a) of the
Clean Alr Act, ss amended by sec, 15(c)(2)
of Pub. L. 91-004, 84 Stat 1713 (42 US.C.
1857g(a)).

Subpart F—National Emission Standard
for Vinyl Chioride
§ 61.60 Applicability.

(a) This subpart applies to plants
which produce:

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

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

(3) One or more polymers contalning
any fraction of polymerized vinyl chlo-
ride.

(b) This subpart does not apply to
equipment used in research and develop-
ment {{ the reactor used to polymerize
the vinyl chloride processed in the equip-
ment has a capacity of no more than
0.19.m* (50 gal), -

(c) Bections of this subpart other than
£§ 61.61; 61.84 (a) (1), (b), (), and (4}
61.67; 61.68; 61.69; 61.70; and 61.71

and pr .

apply fo equipment used In research and
development H the reactor used to po-
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lymerize the vinyl chloride processed in
the equipment has a capacity of greater
than 0.19 m* (50 gal) and no more than
4.07m" (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 and
hydrogen chloride with ethylene.

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

{c) “Polyvinyl chloride plant” includes
any plant where vinyl chloride alone or
in combination with other materials is

lymerized.

(d) *Slip gauge™ means 8 gauge which
has a probe that moves through the gas/
liquid interface in a storage or transfer
vessel and indicates the level of vinyl
chloride in the vessel by the physical
state of the materinl the gauge dis-
charges.

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

{) “Grade of resin” means the sub-
division of resin classification which de-
scribes it 85 a unique resin, 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
fluid dispersions when dispersed in a
plasticizer or plasticizer/diluent mix-
tures.

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

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

{}) “Inprocess wastewaler” means any
water which, during manufacturing or
processing, comes into direct contact
with vinyl chloride or polyvinyl chloride
or results from the production or use of
any raw materizl, intermediate product,
finished product, by-product, or waste
product containing vinyl chloride or
polyvinyl chloride but which has not
been discharged to a wastewater treat-
ment process or discharged untreated as
wastewater,

(k) “Wastewater treatment process”
includes any process which modifies
characteristics such as BOD, COD, TSS,
and pH, usually for the purpose of meet-
ing efuent 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.

(1» “In vinyl chloride service” means
that & piece of equipment containt or
contacts either a liquid that is at least
10 percent by weight vinyl chloride or &
gas that iz at least 10 percent by volume
vinyl chloride.

(m+ “Standard operating procedure”
means & formal written procedure offi-
cially adopted by the plant owner or
operator and availabje on a routine basis

to those persons responsible for carrying
out the procedure.

in' "Run” means the net period of
time during which an emission sample is
collected.

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

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

(g) “Resactor” includes any vessel in
which vinyl chloride is partially or totally
polymerized into polyvinyl chloride.

(r' “Reactor opening loss” means the
emissions of vinyl chloride occurring
when & 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

§ 61.64 Emission standard for polyvinyl
chloride plants.

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

(a' Renctor: The following requirc-
ments apply to reactors:

11+ 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 w»(2) of this section ang
§ 61.65a",

¢2) The reactor opening loss from each
reactor is not to exceed 002 g vinyl
chloride 'Kg (0.00002 1b vinyl chloride/
by of polyvinyl chloride product, with
the product determined on a dry solids
pasis. This requirement applies to any
vessel which is used as a resctor or es
both a2 reactor and a stripper. In the
bulk process. the product means the
gross product of prepolymerization anc
postpolymerization.

(3) Manual vent valve discharge: Ex-
cept for an emergency manusl vent valve

which residua] vinyl chloride is removed  discharge. there is to be no discharge to
from polyvinyl chloride resin, except the atmosphere from any manual vent
bulk resin, in the slurry form by the use valve on a polyvinyl chloride reactor in
of heat and/or vacuum. In the case of vinyl chloride service. An eémergency
bulk resin, stripper includes any vessel manual veni valve discharge means a
which is used to remove residual vinyl discharge to the aimosphere which could
chloride from polyvinyl chloride resin Dot have been avoided by taking meas-
immediately following the polymeriza- ures to prevent the discharge Within 10

tion step in the plant process fiow.

(t) “Standard temperature” means a
temperature of 20° C (69" F).

(u) “Standard pressure” means a
pressure of 760 mm of Hg (29.92 in, of
Hg),

§ 61.62 Emission standard for ethylene
dichloride plants.

(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 nhot
to exceed 10 ppm, except as provided fn
§ 61.65(a), This requirement does not
apply to equipment that has been opened,
is out of operetion, and met the require-
ment in § 61.65(b) (6) (1) before being
opened.

(b) Oxychlorination reactor: Except
as provided in § 61.65(s), emissions of
vinyl chloride to the atmosphere from
each oxychlorination reactor are not to
exceed 0.2 g/kg (0.0002 Ib/1b) of the 100
percent ethylene dichloride product from
the oxychlorination process.

£ 61.63 Emiwion standard for vinyl

chloride plants.

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

(a} Vinyl chloride formation and puri-

days of any discharge to the satmosphere
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 chioride loss durmg the dis-
charge, the rnethod 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) &tripper: The concentration of
vinyl chloride in all exhaust gases dis-
charged to the atmosphere froum each
stripper is not to excead 10 ppm, except
ns provided in § 61.65(s). This require-
ment dees not apply to equipment that
has been opened, is out of operation, and
met the requirement in § 61.65(h) (6) (1)
before being opened.

(¢) Mixing, weighing, and holding
containers: The concentration of vinyl
chloride in all exhaust gases discharged

‘to the atmosphere from each mixing,
weighing, or holding container in vinyl
chloride service which precedes the
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¢(n). This requirenent does not
apply to equibment that has been
opened, is out of operstion, and met the
requirement in § 61.65(b) (B {1) before
being opened.

fication: The concentration of vinyl (d) Monomer recovery system. The
chloride in all exhaust gases discharged concentration of vinyl chioride in all ex-
to the atmosphere from any equipment hanst gases discharged to the atmos-
used in vinyl chloride formation and/or phere from each monomer recovery sys-
purification is not to exceed 10 ppm, €x- tem is not to exceed 10 ppm, except as
cept as provided in § 61.65(a). This re~ provided in § 61.65(a). This requirement
quirement does not apply to equipment does not apply to equipment that has
that has been opened, is out of operation, been opened, is out of operation, and met
and met the requirement in § 61.65(b) the requirement in § 61L.E5(b) (6) (§) be-
161 tiy before being opened. fore being opened.
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(e) Sources following the stripper(s): (i) After each loadiig or unloadmg
The following requirements epply to operation and before opening a loading
emissions of vinyl chloride to the at- or unloading lhne to thg atmosphere. the
mosphere from the combination of all quantity of vinyl chloride in all parts of
sources following the stripper(s! (or the each loading or unloading line that are
reactor(s) if the plant has no strip- 0 be opened to the atmosphere is to be
per(s)] in the plant process flow in- reduced so that the parts combined con-
cluding but not limited to, centrifuges. tain no greater than 0.0038 m* (0.13 ft)
concentrators, blend tanks, filters, dry- of vinyl chloride, at standard tempera-
ers, conveyor alr discharges, baggers. ture and pressure; and
storage containers, and inprocess waste- (11) Any vinyl chloride removed from
water: & loading or unloading line in accord-

(1) In polyvinyl chloride plants using ance with paragraph (b) (1) (i) of this
stripping technology to control winyl section is o be ducted through 2 control
chloride emissions, the weighted average system from which the concentration of
residusl vinyl chloride concentration in vinyl chloride in the exhaust gases does
all grades of polyvinyl chloride resin not exceed 10 ppm. or equivilent as pro-
processed through the strpping opera- vided in § 61.66.
tion on each calendar day, measured (2) Slip gauges: During loading or un-
immediately after the stripping opera- loading operations, the vinyl chloride
tion iz completed. may not exceed: emissions from each slip gauge in vinyl

() 2000 ppm for polyvinyl chloride chioride service are to be minfmized by
dispersion resins, excluding latex resins; ducting any vinyl chloride discharged

tii» 400 ppm for all other polyvinyl from the slip gauge through a control
chloride resins, including latex resins. system from which the concentration of
averaged separately for each type of res- vinyl chloride mn the exhaust gases does
in; or not exceed 10 ppm. or equivalent as pro-

(2 In polyvinyl chloride plants con- vided in § 61.66.
trolling vinyl chloride emissions with

technology other than stripping or in
addition to stripping. emissions of vinyl
chloride to the atmosphere may not
exceed:;

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

(i1» 0.4 g/kg (0.0004 1b/1by product
from the strippers [or reactor(s) {f the
plant has no stripper(z)] for all other
polyvinyl chloride resins, including latex
resins, with the product determined on

(3) Leakage from pump, comprédssor,
and agitator seals:

i) Rotating pumps: Vinyl chleride
emissions {rom 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 mawmntaining the pres-
sure between the two seals so that any
leak that occurs is into the pump; by
ducting any vinyl ¢hloride between the
two seals through a control system from
which the concentration of vinyl chlo-

8 dry solids basis. ride in the exhaust gases does not ex.
§ 61.65 Emission <tandued for cthilene ceed 10 ppm; or equivalent as provided
dichloride, viny! chloride and pols- in § 61.66.
vinyl chloride plunts. (ii) Reciprocating pumps: Vmyl chlo-
An owner or operator of an ethylene ride enussions from seals on all recipro-
dichloride, vinyl chloride, and/or poly- CAling pumups In vinyl chloride service
vinyl chlorde plant shall comply with are to be mimimized by installing double
the requirements of this section. outboard seals, or equuvalent as provided
(a) Relief valve discharge: Except for in § 6166. If double oupboard seals are
an emergency rellef discharge, there is Used, vinyl chloride emissions from the
to be no discharge to the atmosphere seals are to be minimized by maintaining
from any relief valve on any equipment the pressure between the two seals so
in vinyl chloride service. An emergency that any leak that occurs is into the

relief 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,
the onwner or operator 01 the source from

which the relief valve discharge occurs
shall submit to the Administrator a re-
port 1 writing contaung information
on the source, nature and cause of the
discharge, the date and time 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 ermission sources:

(1) Loading and uniloading lines:
Vinyl chloride emissions from loading
and unloading lines In vinyl chloride
service which are opened to the afmos-
phere after each loading or unloading op-
eration are fo be minimized as follows:

pump; by ducting any viny! chloride be-
tween the two seals through a control
sziem frem which the coneentration of
vinyl chloride in the exhaust gases does
not exceed 10 ppm; or equivalent as
provided mn § 61.66.

‘ui?  Rotating compressor: Vinyl
chlorice emissions from seals on all ro-
tating compressors in vinyl chloride
seriice 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
chlonide emissions from the seals are to
be minimized by maintaining the pres-
=ure between the two seals so that any
leak that occurs is into the compressor;
by ducting any vinyl chloride between
the tw¢ seals through a control svstem
from which the concentration of vinyl
chloride in the exhaust gases does not
exceed 10 ppm; or equivalent as provided
in § 61.66.

Caopyright © 1977 by Environment Information Center,

avt Reciprocating compressors: Vinyl
chioride emissions from seals on all re-
ciprocating compressors in vinyl chloride
service are to be minimized by mnstalling
double outboard seals, or equirvalent as
provided n £ 61.66. If double outboard
seals are used, vinyl chloride emission:
{rom the seals are to be minimized by
manmtanung the pressure between the
two seals so {hat any leak that occurs it
uto the compressor; by ducting any
vinyl c¢hloride 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 ns provided in § 61.66.

) Agitator” Vinyl ehloride emissions
from seals on all agitators in vinvl 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 t0 be minimized by maintaming
the pressure between the two seals so
that any leak that occurs is into the agi-
tated ves:el: by ducting any vinyl chio-
ride between the two seals through a
control svsiem from which the concen-
tration of vinyl chloride in the exhaust
gases does not exceed 10 ppm: or equiva-
lent as provided in § 61.66.

t4) Leakage from relief valves: Vinyl
chloride emissions due to leakage from
¢ach relief valve on equipment in vinyl
chloride service are to be minimized by
installmg’ a rupture disk between the
equipment and the relief valve, by con-
recting the rehef valve discharge to a
process line Or recovery system, or equiv-
alent as provided in § 61.66.

+5Y Manual venting of gases: Except
as provided in §# 61.64¢arf3s, all gases
which are manually vented from equip-
meit in vinyl chloride service are to be
ducted thiough a2 control system from
which the conrentration of vinyl chloride
i the exhbinst gases does not exceed 10
ppm: or equivalent as provided in § 61.66.

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

(i) Before opening any equipment for
any reason, the quantity of vinyl chlo-
ride is to be reduced so that the equip-
ment contains no more than 2.0 percent
by volume vinyl chloride or 0.0950 m* (25
gal) of wvinyl chlofide. whichever is
larger. at standard temperature and
pressure; and

(i) Any vinyl chloride removed from
the equipment In accordance with para-~
graph (b)(8) ) of this section is to be
ducted through a control system from
which the conceniration of vinyl chio-
ride in the exbaust gases does not exceed
10 ppm, or equwvalent as provided in
§ 61.66.

) Samples: Unused portions of sam-
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.

inG.
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(8 Leak delection and ehmination:
Vinyl chloride emissions due to leaks
from equipment in vinyl chioride service
are to be minimized by instituting and
implementing 3 formal leak detection
and elimmation program. The owner or
operator shall submit a description of

the program to the Administrator for -

approval. The program is to be sub-
miatted within 45 days of the effective
date of these regulations, unless a waiver
of comphance ts granted under § 61.11.
If a waiver of compliance is granted, the
brogram is to be submitted on s date
scheduled by the Administrator. Ap-
proval of a program will be granted by
the Administrator provided he finds:

i) It fncludes a reliable and accurate
vinyl chioride monitoring system for de-
teetion of major leaks and identification
of the general area of the plant where a
!eak is located. A vinyl chloride momtor-
Ing svstem means 4 device which obtains
air samples from one or more points an
A continuous sequential basis and ana-
lyzes the samples with gas chromatog-
raphy or, if the owner or operator as-
sumes that all hydrocarbons measured
are vinyl ehloride, with infrared spectro-
photometry flame jon detection, or an
equivalent or alternative method.

tis) It includes a reliable and accurate
portable hydrocarbon detector to be used
routinely to find small leaks and to pin-
point the major leaks indicated by the
vinyl chloride meonitoring svstem A
portable hyvdrocarbon detector means a
device which measures hydrocarbons
with a sensitivity of at least 10 ppm
and is of such design and size that it can
be used to measure emissions from local-
ized points.

1iii) It provides for an acceptatble cali-
bration and maintenance schedule for
the vinyl chioride monitoring system and
poriable hydrocarbon detector. For the
vinyl chloriie monitoring system. a daily
span check is 1o be conducted with a
concentration of vinyl chloride equal to
the concentration defined as 2 leak ac-
cording to paragraph (b (8) (vi) of this
section. The calibration is to be done
with either:

(A) A calibration gas mixture pre-
pared from the gases sbecified in sections
5.2.1 and 5.2.2 of ‘Test Method 106 and
in accordance with section 7.1 of Test
Method 106, or

(B) A calibration gas cylinder stand-
ard containing the appropriste concen-
tration of vinyl chloride. The gas com-
position of the callbration gas cylinder
standard is to have been certified by the
manufacturer. The mannfacturer must
have recommended a maximum shelf life
for each cylinder so that the concentra-
tion does nat change greater than =5
percent from the certified value. The date
of ges cylinder preparation, certified
vinyl chloride concentration and recom-
mended maximum shelf life must have
been affixed to the cylinder before ship-
ment from the manufacturer to the
buyer. If a gas chromatograph s used as
the vinyl chloride monitoring system,
these gas mixtures may be directly used
to prepare & chromatograph calibration

Method 106. The requirements in sec-
tion 5.2.3.1 and 5.2.3.2 of Test Method
106 for certification of cylinder stand-
ards and for establishment and verifica-
tion of calibration standards are to be
followed.

(iv) 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
physical layout of the plant.

(vs It contains an acceptable plan of
action to be taken when & leak is de-
tected.

(vi' Tt contains a definition of leak
which is acceptable when compared with
the background concentrations of vinyl
chioride 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 are reduced.

(9) Inprocess wastewaver: Vinyl chlo-
ride emissions to the atmosphere from
inprocess wastewater are to be reduced
as follows:

(i) The concentration of vinyl chlo-
ride in each inprocess wastewater stream
containing greater than 10 ppm vinyl
chioride mesgsured 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-
ess; or before being discharged untreated
as a wastewater. The paragraph does
apply to water which is used to 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 1s used to wash out equip-
ment after the equipment has already
been opened to the atmosphere in ac-
cordance with §61.64(a)(2) or para-
graph (b) (6) of this section,

iy Any vinyl chioride removed from
the inprocess wastewater in accordance
with paragraph (b) (8) (i) 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 provided
in § 61,66,

(e) The requirements in paragraphs
(b (1), (b)(2), (b)(5), () (E), (BT
and (b) (8) of this section are to be in-
tcorporated into a standard opersting
procedure, anr made availahle upon re-
}quest for inspection by the Administra-
tor. The standard operating procedure is
| o include provisions for measuring the
{vinyl chloride in equipment =475 m’
01250 gal in volums for which an mia-

() 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 mens-
urement is to meet the requirements in
£ 61.67(g (5 () (A or () (B (D (B),

§ 61.66 Equivalent equipment and pro-
ures,

Upon wTitten 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 emisgions 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 effective 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 § €1,07.

§ 61.67 Emission tests,

(a) Unless a waiver of emission testing
is obtsined 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 s
new source which has an inttial 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 dste.

(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.

(c' 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 eondi-
tions as may be specified by the Adminis-
trator based on representative perform-
ance of the source.

{(d) [Reserved)

, (e} When at all possible, each sample
1s to be analyzed within 24 hours, hut in
no case in excess of 72 hourg of sample
collection. Viny] chloride emissions are
to be determined within 30 days after the
emission test. The owner or operator
shall report the determinations to the
Administrator by a registereq letter dis-
patched before the close of the next busi-
ness day following the determination.

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

(g) Unless otherwise specified. the
owner or operator shall use test Test
Methods in Appendix B to this part for
each test as required by paragraphs
@) 1), g (2), (@3,

(gr<e), and
(g) (5) af thix gection, unless an equiva-

curve as described in section 7.3 of Test ' sion ltmit 1s prescribed tn § 61.85(b) (6) lent method or an alternative method
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has been approved by the Administrator.
If the Admnistrator 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 etnissions
from any source for which an emission
limit is preseribed in §§ 61.62(a) or (b
§ 61.63(a), or §§ 61.64(a) (1), (b), (), or
(d), or from any control system to which
reactor emissions are required to be
ducted in § 61.64(a) (2) or to which fugi~
tive emissions are required to be ducted
in #6165 AYUDN, (Y (), B,
(b) (6) (tir ,or (b} (Y (1),

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

equivaletit dinmeter =2 (length) (widch)

length —~ 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
proportional to the gas velocity at the
sampling point. The sample is to be
taken over a minimimn of one hour, and
is to contain a minimum volume of 50
liters corrected to standard conditions.

(1i) Each emission test is to consist of
three runs, For the purpose of determin-
ing emissions, the average of results of
all runs is to apply. The average is to be
computed on a time weighted basis.

(i) For gas streams containing more
than 10 percent oxygen the concenfra-
tion of vinyl chloride as determined by
Test Method 108 is to be corrected to 10
percent oxygen (dry basis) for determi-
nation of emissions by using the follow-
ing equation:

10.9
Cl {corrected) -Cl m

where:

Ci tenrrecrady =The concentration of vinyl
chloride in the exbaust gases, corrected
to 10-percent oxygen.

Cy="The concentration of vinyl chloride
as measured by Test Method 106.

20,9=Percent oxygen in the ambient
air at standard conditions,

10.9="Percent oxygen in the amblient
air at standard conditions, minus the
10.0-percent oxygen to which the
correction is being made.

Percent O,=Percent oxygen in the
exhaust gas as measured by Refer-
ence Method 3 in Appendix A of
Part 60 of this chapter,

(iv) PFor those emission sources where
the emission 1imit {s prescribed in terms
of mass rather than concentration, mass
emissions in kg/100 kg product are to be
aetermmed by using the following equa-

on:

c € (2.60) Q 10~9[100]
RY= 7

where:
Crx=kg vinyl chloride/100 kg prod-

uct.

Cy= The concentration of vinyl chlo-
ride as measured by Test
Method 106.

2.680=Density of vinyl chloride at one
atmosphere and 20° C in
m?,

O=Vol§1metric flow rate in m3¥/hr as
determined by  Reference
Method 2 of Appendix A to
Part 60 of this chapter.

10-¢= Conversion factor for ppm.
Z = Production rate (kg/br).

t2) Test Method 107 is to be used to
determine the concentratlon of vinyl
chioride in each inprocess wastewater
stream for which an emission limit is
prescribed in § 61.65¢b) (3 (.

(3) Where a stripping operation f{s
used to attain the emission lunit 1n § 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
be sampled are to be determined by the
Administrator for each individual plant
at the time of the test based on the
plant’s operation.

(ii) Each sample is to be laken inune-
diately following the stripping operation.

(ii} The corresponding quantity cf
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-
guired In paragraph (g)(3)({) of this
section, .

(4) Where control teclimology 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:

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

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

(uy= Gt £ 1074 1100]
NY Z
wlere

Crr s bR vindd clibonide W Le proine ¢
Caethe concenteation al viny | chilorede as pwe g d
by Teat Mothod 107,

Jt=water flow rate in 1Mr, detetined b acvordange
with & meihod which has been subnutted to
and approved by the Administrator.

i &= Conversion factor fof Py,

A -Prosduction rate (ke/be), determan d in aceand-
Aries With 3 method witneh has Leey sulingtend
-nd spproved by the Adnuulstiator,

¢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 0 be made is to be specified by the

Admnistrator for each mndividual plant
at the time of the determination based
on the plant's operation. For o reactoy
that 15 al<o used as a stnpper, the deter-
mination may be made immediately fol-
lowing the stripping operation.

(1} Except as provided in paragraph
(g)(§) (1) of ihis section, the reactor
opening loss is to be determined using
the fellowing equation:

(o W (260) €107%) (Cb)
Yz
whe
Cebey i Pk rmissions kg prondugt
s Cupmtty cfthe reacincinm®.
Tesr= Dty of winyl ehlonide at one af paospliers and
A Cin kg mh
I f sl greeron factar i ppm.
¢+ prnt he valnme vinyd chiorbde 22 deopuaed by
Yoot Method M or a partabte hydeosw bon
doiceter which measitrex hiydne arbons

vwith a «rpxitivity of at least 10 ppm.
Voo Tww it od Bat s Siace the fegciof was last
iAol ja the atmospdiers,
Aoy e ke of pedvriniyl ehloride prodaee] per

ot Ihae the camiwy al badebes siee vhe reacior
woas L Dupresed to the ntosphm ¢,

(A1 I Nethod 106 is used to deter-
mitie the concentration of vinyl chioride
«Chr. the sample is to be withdrawn at
a constant rate with a probe of sufficien
length w reach (he vessel bottom from
e mandiole. Samples are to be taken
for 5 mimiites within 6 inches of the ves-
sel botioni. 5 nminutes near the vessel
cenier, and 5 minutes near the vessel top.

«B) If a portable hydrocarbon detec-
tor 1+ used to determine the concentra-
tionn of vinyl chleride (Ch), a probe of
sufficierit length to reach the vessel bot-
toni from the manhole is to be used to

make the measurements, QOne measure~ _

memnt will be made within 6 inches of the
vessel bottom, one near the vessel center
and one near the vesse]l top. Measure-
ments are to be made at each location
until tize reading is stabilized. All hydro-
carbons measured are to be assumed to
be vinvl chlonde,

«C) The production rate of polyvinyl
chloride (Z) is to be determined by a
methed 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-
termative method for determining reac-
tor opening loss for postpolymerization

reactors m the manufacture of bulk
resins,
§ 61601 Fmvicicon monitoring.

tar A vinile chloride monitoring sys-
tem is ta be used to monitor on a con-
tinuous basis the emissions from the
sources for which emission limits are pre-
«eribed in f 61.627a) and (b)), £ 61.63(a),
and § 61.641a)(1), (b), (e}, and (d», and
for any control system to which reactor
eanston ave required to be ducted in
£61.65«br DY, and B2y, thiH),
1) G ediiy, and (b) (9) Gy,

b)Y The vinyl chloride monitoring sys-
toms) ured to meet the requirement in
paragraph tay of this section is to be a
device which obtains air sampels from
oile or mere points on a continuous
sequential basis and aualyzes the samples
with e rhromotography or, if the owner
o1 operator assumes that all hydrocar-

Capyright © 1877 by Environment Information Center, inc.
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bens med-ured are vinyl chlaride, with ceding the eflective date, the statement
infrared spestronhotometry. flaine ion 15 to be submitted within 90 days of the
detection, or an equivalent or alterna- !nitial startup date,
tive method. The vinyl chloride monitor- (ch .'I'he statement is to contain the
ing system used to meet the requirements f{ollowing information:
n § 61.65(bY (8 (1) may be used to meet _ (1) A list of the equpment installed
the requirements of this section. for compliance,

ict A daily span check Is to be con- (2y A description of the physical and
ducted for each vinyle chloride momtor- functional charancteristics of each piece
ing syvstem used. For all of the emssion of equipment.
sources listed in paragraph () of this (3) A description of the methods
section, except the one for which an emis- Which have been incorporated into the
siob himit is prescribed in § 61.62(b), the Sstandard operating procedures for meas-
daliy span check is to be conducted with uring or calculating the emissions for
& concentration of vinyl chloride equal Which emission limits are prescribed in
to 10 ppm. For the emission source for §& 61.65 tb) 1) (1) and (b)Y (6) (D),
which an emission limit is prescribed in (4) A statement that each piece of
¥ 61.62¢bs, the daily span check is to be equipment is installed and that each
conducted with & conrentration of vinyl piece of equipment and each procedure
chloride which is delermined to be is being used.
determined to be equivalent to the emis-
sion limit for that source based on the
emission test reguired by § 67.67. The (at(2) is t¢ be determined. The number
calibration is Lo be done with either: source to which this subpart applies shall

- submit to the Administrator on Septem-
pa(mdl') f&mmltﬁmﬂﬂsmes mza-s ﬂmgg ber 15 and March 15 of each year & report
521 gnd 5.2.2 of Test Method 106 and 10 writing mwmnz the information
$n accordance with gection 7.1 of Test required by section. The m”"‘ mo“ml
Method 108, or annual report is to be submitted rlw.
(2) A calibration gas cylinder stand- 178 m:hﬂﬁgﬂ 8 mo;:% :W’““g?e od
ard containing the appropriate concen- 2 "&") e mem ey hmitted:
tration of vinyl chloride. The gas com- a ““w memmm “m“‘m“
position of the calibration ges cylinder 0T # Dew source which dete
standard is to have been certified by the Startub date preceding the effective -
manufacturer, The manufacturer must t0€ frst report is to be submitted within
bave recommended s meximum shelf 180 days of the effective date tmle:s.:::l 8
life for each cylinder so that the concen- | w:i"ﬁ' °§f oom:l:la.nce ‘g f:lgm ‘“; ‘::
tration does not change greater than ! i, t.h“ ver o % tglla.nwg e
-5 percent from the certified value. The m on : daﬁ-“sw‘w“gp‘“éd m‘ od by the Ad-
date of gas cylinder prepamﬁ tion, certified minictrator
vinyl chloride conceniration and recom- M '
mended maximum shelf life must have dlc(lzx:)\ oinh:"",: :“mga:l’;ew m“r::b:w
been affized to the cylinder before ship- eding the effectt datgmthteup report
ment ‘from the manufacturer to the [ tomfe s‘fb;m lv:vm o 180 damsyst o the
buyer. If a gas chromatograph is used 83
the vinyl chloride monitoring system, m’(“ff’ startup d‘:- ied. the
these grs mixtures may be directly used c) Unless otherwise spec. the Tt
to prepare s chromatograph calibration gdwner d:" o;:\erawrdkshallB tnush%k e Attt
curve as described in section 7.3 of Test efaho t in ;:Open - p iy
Method 106. The requirements in sec. °onduct emisslon tests m“‘“‘ir uuf
tions 5.23.1 and 5232 of Test Method P2r2graphs (¢)(2) and (c)(3) o

. section, unless an equivalent or an alter-
106 for certification of cylinder stand niative method has heen approved by the

ards and for establishment and verifica-
tion of calibration standards are to be Administrator. I the Ad}éﬂ;sn.lsgatng
followed.- finds reasonsble grounds to dispu €
results obtained by an equivalent or al-
(Becs. 112, 114, and 301(a). Clean Atr Act (42 terpative method, he may require the use
UL.C. 1857¢-17, 1857c—4, and 1854g(a) ) ) of & reference method. If the results of
. : . the reference and equivelent or alterna-
§ 6169 Tuitinl repon. tive methods do not agree, the yesults
‘a) An owner or operator of any obtained hy the reference method pre-
source o which this subpart applies shall vail, and the Administrator may notify
submit a siatement in writing notifying the owner or operator that approval of
the Administrator that the equupment the method previously considered to be
and procedural specifications in §§ 61.65 equvalent or alternative is withdrawn
) (1), ‘b)), M) (D), (b)4), (b)(5), (1) The owner or operator shall in-
(tb)16), b1 (7), and (b)(8) are beng clude in the report s record of any emis-
implemented. sions which averaged over any hour
th) (1) In the case of an existing period (commencing on the hour) are

§6LY0  semiwunuzl repart.

in excess of the emission lmits pre-
scribed in §§ 61.62(a) or (b), § 61.63(a)

or 5§ 61.64(a) (1), (), (e), or (d), or for
any control system to which reactor
emissions are required to be ducted tn
§ 61.64(a) (2) or to which fugitive emis-
slons are required to be ducted in § 81 65
(b)Y (1) (1), (b} (2), (b) (5), <b) (6) (D), Or
(b (§) (1D . The emissions are to be meas-
ured in accordance with § 61.68.

(2 In polyvinyl chloride plants for
which a stripping operation i& 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
&s follows:

(1) If batch stripping is used, ohe 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 op-
eration, and identified by resin type and
grade and the date and time the batch
is completed. The corresponding quan-
tity of material processed in each strip-
per batch is to be recorded and jdenti-
fled by resin type and grade and the
date and time the bateh is completed.

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

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

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

-(v) The report to the Administrator
by the owner or operator is te include
the viny! chloride content found {n each
sample required by paragraphs (¢) (D)
(1) and (¢) (2) (i) of this section, aver-
aged separately for each type of resin.
over each calendar day and weighted
according to the quantity of each grate
of resin processed by the stripper(s)
that calendar day, according to the fol-
lowing equation:

tive date. the statement is to be submit-

source or a new source which has an -
initial startup date preceding the effec- > :zl Pg Mg
‘ 1
Ar=—0;

ted within 90 deys of the effective date,
unless a waiver of compliance is granted

Pg, Ma,+ Po,Mg,+ -

- +Ps M,
o

under §61.11, along with the informa- where:

tion reguired under § 61.10. If 5 waiver A=24-hour average concentration of

of compliance ix granted, the statement type T; resin in ppm (dry

is to be submitted on a date scheduled weight basis),

by the Administrator. Q="Total production of type T,
(2) In the case of a hew source which resin over the 24-hour period,

did not have an initial startup date pre- in kg

Envirenment Regutation Handbook

T.=Type of resin; i=12. . . m
where m iz total pnumber of
resin types produced during
the 24-hour period.

M == Concentration of vinyl chleride
in _one sample of grade G,
resin, in ppm.

COLORITE 019491




Hazardous Air Pollutants-VC

July 1977

Air Reg 161

P=Production of grade G, regin
represented by the sample, in

kg,
G,= Grade of resin; ¢.g, G, G, and

n=Total number of grades of resin
produced during the 24-hour
period,

(vi) The owner or operator shall re-
tain at the source and make available
for inspection by the Administrator for
& minimum of 2 years records of all data
n eded 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 (©) (2 (iD) of this gection,
identified by the reszin type and grade
and the time and date of the sample, and

(B} The corresponding quantity of
polyvinyl chioride 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 {n-
clude in the report a record of the emis-
sions from each reactor opentng for
which an emission limit 18 prescribed in
§ 61.64(a) (2). Emissions are to be deter-
mined in accordance with § 61.87(g) (5).
except that emissions for each reactor
are to be determined. For a reactor that is
also used as a stripper, the determination
may be made immediately following the
stripping operation.

§ 61.71 Recordkeeping.

(a) The owner ot operator of any
source to which this subpart applies shall
refain the following information at the
source and make it available for inspec-
tlon by the Administrator for a mini-
tmum 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
mensured, analyzed, and recorded by the
vinyl chloride detector, the location of
eash measurement and the date and np-
proximate time of each measurement.

(2) A record of the leaks detected dur-
ing routine monitoring with the portable
hydrocarbon detector and the action
taken to repair the leaks, as required
by § 81.65(b) (8), including a brief state-
ment explaining the location and cause
of each leak detected with the portable
hydrocarbon detector, the date and tine
of the leak, and any action taken to
eliminate that leak _

(3) A record of emissions measured
in accordance with § 61.68.

(4) A daily operating record for each
polyvinyl chloride reactor, inclugding

pressures and temperatures.
2. Appendix B is amended by addirg
Test Methods 106 and 107 as follows:

MzrTEHOD 106—DETERMINATION OF VINTL
CHLORIDE FROM STATIONARY SOURCES

INTRODUCTION

Pertormlm:e of this msthod should not oe
by p unfamiliar with the

op.ntlon of l gas chromatograph, nor bv
those who are unfamiliar with source sam-
piing, a8 there are many cdetails that are
the scope of this presentation. Care

must be exercised to prevent exposure of

saropling petsonnel to vinyl chloride, & car~
¢inogen.

1. Principle and Applicability.

1.1 An integrated bag sample of stack
gas containing vinyl chioride (chloroethene)
is subjected to chromatographic analysis, us~
ing & flame fonlzation detector.

1.2 ‘The method 15 applicable to the meas-
urement of vinyl chloride in stack gases from
sthylens dichloride, vinyl chloride apd poly-
viny! chloride manufacturing processes, ex-
cept where the vinyl chloride is contained in
particulate matter

2. Range and Sensitivity.

The lower Umit of detection will vary ac-
cording to the chromatograph used. Values
reported include 1 X 10-7 mg and 4 X 10-°
mg-.

3. Interferences, Acetaldehydp, whjch oan
occur in some vinyl chloride sources, will in-
terfere with the vinyl chloride pesk from
the Ohromasorb 102% ¢olumn. See sectlons
432 and 64. If resolution of the vioyl
chloride peak {4 still not satisfactory for s
perticular sample, then chromatograph pa-
rameters ¢an be futther altered with prior
approval of the Administrator. If alteration
of the chroma h parsmeters falls to
resolve the vinyl chloride peak, then sup-
plemental confirmation of the vinyl chloride
peak through an absolute analytical tach-
nique, such as mass spectroscapy, must ba
performed.

4. Apparatus, )

4.1 Sampling (Fgure 106-1).

4.1.1 Probe—Stainless steel, Pyrex glass,
or Teflon tubing according to stack temper~
ature, eacl: equipped with a glass wool piug
to remove particninte matier.

412 Sample line—Tcflon, 6.4 mn outside
diameter, of sufficlent lencth Lo connect
probe to bar A new unused piece 15 emploved
for earh series of bag =amples that constituies
an emizinn test,

415 Male (2) and female (2) stainiess
steel quick-connects, with ball checks (ane
pair without) located as shown in Figure
108-1.
© 414 TedIar baps,” 100 Liter capaciy—1a
eontain samnple. Teflon bags are not accept-
able. Aluminized Mylar bags may be uscd,
provided that the simples are analy:ed
within 2% hours of eollecuon.

415 FRrrid lepkproof containers for 41 4,
with covering to profect contents from sun-
Light

416
rate

417 Pump—Leak-free
ity 2 liters per mnuie,

418 Charcoal tubc—To prevent admis-
ston of vinyl chioride to atmeaaplicre tn vicin-
1ty of =amiplers

4.19 Flow meter—For obs=erving sample
flow rate; capable of measuring a flow range
from 0.10 to 1.00 liter per minute.

4.1.10 ting. Tefion, 8.4
min outside diameter, to assemble sample
traln (Figure 106-1).

4.1.11 Pitot tube—Type § (o1 eq\mnlent).
sitached to the probe 50 that the sampling
flow rate can be regulated proportional te
the stack gas velocity

42 Srinple recovery.

421 Tubmg—Tefion, 64 mm outside
dismeter, to counect bag to gas chromato-
graph sample loop. A new unused piece &
employed for each series of bag samples that
constitutes an enussion test, and s to be dis-
carded upon conclusion of analysis of thase

Needle valve--To adjust sample flow

Minimum capac-

by 5.
43 Analysis,
4.3.1 Gas chromatograph-—With fiaine

fomzation deiector, potenticmetric strip
¢hart recorder and 1.0 to 5.0 mi heated san-
piing loop in automatic sample vilve.

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

4332 Chromatographic column. Stainless
steel, 2 mx 3.3 mm, containtag §0/100 mesh
Chromasorb 102. A secondary column of GE
SPF-56€, 20 percent on 60/80 meah AW Chroma-~
sorb P, stainléss steel, 2 m x 3.2 mm or Pora-
pak T, 80/100 mesh, stairiless steel, 1 m X 3.2
mm !5 required if acetaldehyde is present, If
used, & secondary column 1§ placed after the
Chromasorh 102 column. The combihed
columnns mould then be operated at 130° C.

433 Flov meters (2)—Rotameter t"pe.
0 to 100 ml, min capacity, with flow controt
valves

434 Gas regulstors—For required gas
cylinders.

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

4.3.6 Barometer—Accurate to 5 mm Hg. lo
measure atmospheric pressure around gas
chromatograph during sample stalysis.

437 Pump—Leak-free. Minimum capac-
ity 100 mirmin.

44 Chalihration,

441 Tubing—Teflon. 64 nun  outside
dijometer, separate pieces marked for each
calibration concentration.

442 Tedlar bangxmen-moh squnre
size, separale bag marked for each calibra-
tion concentration.

443 Syringe—0.5 mi, gas tight,

444 SyTinge—50+1, gas tight.

445 Tiow metcr—Rotameter type, 0 to
10 ml,ymin range sccurnte to +1%, to
meler nitropen in preparailon of standard
EOS mINTuGr

44 € Stop watch-—0f kuown accuracy, to
tire £ax flow in preparation of standard goa
miv:ures.

- FReajentr 1L &5 neleszary that ail rea-
ez be of chromatographic grade,

51 AnRpivews,

511 Holeim gas or nitrogen gasw-Zero
B aer, Lz et rematopraphuc carrier gas.

512 BRwirrgen gas-—Zero grade

377 Qavien pas, or Alr, a8 required by
tive arre - (or—Z=rg grade

532 Calibration. Use one of the following
options: either 31 and 8,22 or 8.1.3.

5.1.1 Vingl chiloride, 9994 perceni. Pure
viny} chioride gas certified by the manufsc-
turer to contain s minimum of 9499 percent
vinyl chioride for twe in the preparation of
standard gas mixtores in Sectdon 7.1. If the
gus manufacturer matntaing & bulk cylinder
supply of 90.94 percent vinyl chlaride, the
certification analysis may have been por-
formed on this supply rather than on esch

certified analysis most have been aMxed to
the cylinder bafore shipment from the gas
manufacturer to the buyer.

522 Nitrogem gas. Zero grade, for prepe-
tation of stand. £os mi

5213 Cylinder stundardz (). Gas miz-
ture standards (50, 10, and § vinyl
chloride in nitrogen ¢ylinders) for which the

cylinder so that the conceptration does not
change greater than =5 percent from the
certified value. The dste of gas oylinder prep-
aration, certifiad vinyl chlotide concentta-
tion snd recommended maximum ahelr jife
must liave been amzad to the cylinder hefare
shipment from the gas manufucturer to the

gen in each cylindsr must have been certifind
by the manufscturer by a direct analysis of
each cylinder using an anaiytical procedure
that the ut bad oality an the
day of cylinder anslysis. The c¢alfbration of
the analytical progsdure shall, as a mintmum,
bave utilized s threw-point calibration curve.

Copyright @ 18977 by Environment Information Center, Inc.
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It 18 pecommended that the manufacturer
maintaln two calibration standards and uss
these standerds in the following way: (1) &
high eoncentration standard (between 50 and
100 ppm) for preparstion of a calibration
curve by an appropfriate dilution technique;
(2) a low concentration standard (between
& and 310 ppm)-for verification of the diiution
technique wsed. .

5232 Establshment and verification of
calibration standards. The ¢oncentration of
each calibration standard must have been
established by the manufaciurer using
reliable  procedures.  Additionally, each
calibration standard must have been veri-
fied by the manufacturer by one of the
following procedures, and the sgreement
batween the initially determined concen-
tration value and the verification concen-
tration value must be within & 5 perceat:
(1) wertification value determined by com~
parisan with & calibreted vinyl chloride
ptrmestion. tube, (2) verification value
determined by comparison with & gas mix-
ture prepared tn accordance with the pro-
eedure described In wiction 7.1 and using
909+ percent vinyle chloride, or (3) verifi-
¢atton walue obtainsd by having the
calibration standard analyzed by the Na-
tional Buresu of Standards. All calibration
standards must be renewed Oo =& time

tiont 7.2. Measure the peak ared, As. by use
of Hm, and n disc Jnteprutor Of & planimeter.
Measure the prak height. Hm. Record Am and
the retention time. Repent the injection at
legst two times or until (W0 consecitive vinyl
chioride peaks do pot vary in area more than
57.. The average value Ior these two areas
w1l be used to compute the bag concentra-
Lo,

Compare t17¢ ratio of Hm 10 Am for the vinyl
chlrride sample with the same ratio for the
standard pesk which is closest tn height. As
a giudeline §jf these ratios differ by more
tisan 10- the vinyl chioride peak may not
Le pure (possiply acetsldehyde is present)
and the tecondary cclumn should be em-
rloved («ee Section 4.3.2). . _

635 Aracure the ambient (emperature and
baremetne précsure near the bag, (Assume
the relatfie humidity o be 100 percent.)
Frean a water Faiuration vapor pressure {able,
determine the record and water vapor con-
12nt of the hag.

7 Calhbration snd Stapdards.

7.1 Preparation of vinyl chloride stand-
ard gos mirtures, Evacuste s sixteep-inch
square Tedlar bag that hax passed x leak
check (described In Bection 7.4) and meter

viny! chloride injected, the attenustor set.
ting, chart speed, pesk ares, sample loop
temperature, ¢olurnn temperature, carrier
gas flow rate, and retention time. Racord the
lnboratory pressure. Caleulate A: the peak
area multiplied by the attenustor setting,
Repeat untll two injection areas are within
§ percent, then plot these points v. C.. When
the other concentrations have been plotted,
draw 8 smooth curve through the points.
Ferfortn calibration daily, or be?ore end after
esch 8t 0f bag samples, whichever is more
frequent.

74 Bag leax chacka While performance
of this section is reg baequent to bag
uge, 1t 15 alno advised that it be performed
prior to bag use. After sach use, make aure
2 bag did not develop lsaks as follows. TO leak
connsct & walet manometer and pres-
to 6-10 cm H.O (3—4 in HO).
for 10 minutes, Any displace-

e m——ea

interval consistent with the snelf life of | 0 1eTs of mitrogsn While we bag s

the cylinder standards sold. | 250E" o‘:“”"‘g‘f’_ 05 ml myringe to inject

§. Prereduse

€1 Bamphng Assemble the spinple tigin
& Figure 106-1. Perform a bag lenk check
accord)niy to Section T4 Observe that all
conneclinnr between the bag and the probe
are Uphl. Place the end of the probe at the
erntreic of tie tlack and start the pump
with the needle valve adjusted to yield s
flow of 0.5 Irm. After o period of time sufl-
c:¢ent 10 purpe the lHne several lLimes has
€lnpred. connecy the vacuum Live 1o the
bag and exacuate the bag until the rotam-
eter indicptes no flow. Then repesition the
eample A1l TRCunm lines and begin the ac-
tual «amphng. kegping the rate proportional
10 the ¢*ack velocity. Direct the pas esiting
The Ferami ter away from sampling personnel.
At the end of the snmple period, shut off the
pump, dreconnect the sample line from the
bag. and d,tconnect the vacuum line from
the har contjuner. Protect the bag coutainer
from sunhght.

82 Sample storape. Bample bags must be
kept out of adirect suniight. When at all
posible analysis i3 to be performed within
24 houre, but in no &ase An excess of 72
hours of sample collaction.

v%1= Get the column temnerature
to 100* € the drteclor temperature to 150°
C. and ke =anple Joop temperature to 70* C.
\When opt wn hvdrogen and oxvien flow
TR1C~ NAv e Viren determined verifv nhd main-
talr thewe flow rates during all chiromato-
eraph  operations. Using zero helium or
ntitrogen ge the carfier gas, establish a flow
rate p the rangre consistent with the manu-
fatlure?’s requirements for salisfactory de-
teclor opéiztion. A flow rate of approxi-
mAlcy 40 ;] mn should nroduce adetunte
“sepaiatinge, Obserce the base line periodi-
cally and @erermune that the noise 1ovel has
inhliz<d snd that base line drift has ceased,
Furpe the eamiple Jrop for thirty seconds at
the rate of 100 ml min. then activate the
rample valve Record the injection time (the
position of the pen on the chart at the time
of rample Injecion), the sample nnmber, the
saniple locp iemperature, the column tem-
PETALLTE. CAaYI.er pAS flow rate, chart speed
sud the attcnuator setting, Record ihe 1ab.
oratory pressure, From the ¢hart, select th,
peak having the r ion time corr d

percent  viny! chloride
through the ‘wall of the bag. Upon with-
drawing the wyringe needle, immediately
cover the restiting hole with a piece of
adhesive tape. The bag now contatos a
vinyl chloride concentrstion of &0 ppm. In
& lke manper use the other syringe to
Prepare gas mixtures having 10 and & ppm
vinyl chloride .concentrations, Place esxch
bag on & smooth surface and alternstely
tlepress opposite sides of the bag 50 times
1o further mix the gasss. These gas misture
standards may be used for 10 days fram the
date of preparation, after which time prep-
&rution of new gas mirtures is required,
(CATTION ~~Contamination may be a prob-
lem when a bag i reused if the new gas

standard contatns a lower .con-
centration than the previous gas mixture
standard did.)

7.2 Delcrmination of vinyl chloride re-
tention time, This section can be performed
smultancovsly with Section 7.3, Estsblish
chromatorraph  conditions Jdentical with
thost in bectioh 6.3, sbove. Set attenuator
to X 1 poditon Flush the sampling loop
wnh zero helium or nilrogen and activate
the sample valve. Record the injection time,
1be sample loop temperature, the column
temperature, the carrier gas flow rate. the
chart speed and the attenuator setting,
Record peaks and detector responses that
occir i the absence of vinyl chloride. Main-
tatn conditions With the equipment piumb-
ing arranged fdentically to Section 6.3, flush
the sample loop for 30 seconds at the rate of
100 ml/min with one of the vinyl chlorige
calibration mixtures and activate the sample
valve, Record the fnjection time, Select the
penk that corresponds to vinyl chloride,
Measure the distance on the ¢hart from the
injection tune to the time at which the peak
masimum occenry This quantity, divided by
the chart speed, is gefined as the retention
time Recwia

73 Preparation of chromgtograph cali-
bration curve. Make a gas chromatographic
measurement of each gas mixture standard
(described in section §2.2 or 7.1) using con-
dittons jdentical with those listed in sections
6.3 and 6.4, Flush the sampling loop for 30
seconds at the rate of 100 ml/min with each
standard gas mixture and activate the sam-

jng to viny! chloride, as determined lrr Sec-

Dle valve. Record C. the concentration of

Environment Regulation Handbaok

A= ALA,
Equation 106-1

A, The sampls peak area,
A o= The measiret pesk dros,
Ar=The attennsation isokor.

82 Vinyl chloride ecucentrations. Irom
the calibration curve described in Bection
T2, sbove, select the walue of ¢, that ocor-
rosponds to A_ the sampls pesk areh Ouwl-
culate C, as follows:

C.P. T
A e et e et
Co P,;T.(1-Bg,)
Equation 106-2
Whets:
Bay=The ww content of the bag samble, m
Cr=The of vinyl chiowida in the bag

c.-'!‘h-mmmmdﬁu.lummmw

P, Tb“cu the mborstory prasmore

;W%ﬂmm N

! mfmmam-m

FPr=Ths labaratory sl tima of analyais, mm

%,mThe reforunce the semple loop
tamparatiire during calibration, *K*
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MrTROP 107T—~DETERMINATION Oy VINTL CHLO-
RIDE CONTENT oF INPROCEAS WASTEWATIR
SamrLEs, AND VWYL CELOWIDE CONTENT OF
PoLTviNTL CHrioams By, Siowxy, Wer
Caxz, AND LATEX SamrLrs

INTRODUCTION

Performancs of this method should not be
attempted by parsons uniamiliar with the
operation of & gas chromatograph, nor by
thowse who are unfamiliar with sampling, ss
thers are many details that are beyond thae
scops of this presentation. Care must be
sgarcised to prevent exposure of sampling
personnel to vinyl chlorids, a carcinogen.

L. Principle and Applicability.

1.1 The basis for this method reiates to
the vapor equilibriutn which i estabiished
betweens RVCM, PVC, Tesin, watar, and air
in a clossd systern, It bas been demopstrated
that the RVCM in a PVC resin will squilt-~
brate in & closed vessel quits rapidly, pro—
vided that the temperature of the PVC reain
14 maiotained above the glass transition

perature of that apecific resin.

122 This procedure s suitable for deter-
mining the vinyl choride monomer (VCM)
content of 1Nprocess wastewatar samples, and
the residual vinyl chloride manomer
(RVCM) content of polyvinyl chioride
(PVYC) resins, wet cake, slurry, and latex
asmples. It eantiot be used for polymer in
tused fortns, such as gheet or cubes. If a
resolution of the vigyl chloride peak is not
satisfactory for s particular sample, then
chromatograph parameters may be altered
provided that the precision and reproduci-
Bility of the analysia af vingl chloride cylin-
der standards are not tmpaired. If there s
reason to believe thet some other hydro-
carbon with an {dentical retention time is
present in the szample, then supplemental
confirmation of the vinyl chloride peak
through an absolute analytical technique,
such as mass spectroscopy, shouid be per-
formed.

2. Bu:\ge and Bsnsitivity.

The lower limit of detection of vinyl chio~
tide will wary according to the chromatos
graph used. Values reported include 1X10-
mg and 410~ mg, With proper on.
the upper limit may be extanded as nesded.

3. Precision and Beproduclbﬂlt!

of 3.09 ppm, 4.16% for & amunple with a mean
of 1.88 ppm, and 5239% for a sample with »
mean of §2.66 ppm.

4. Safety.

Da pot releass vinyl chloride to the labora-
tory atmosphers during preparation of stand-
ards. Venting or purging with VOM/air mix-
tures must be held to s minimum When
they are required, the vapor must he routed
to outside atr, Vinyt chiorids, even at low
ppm levels, must never be vented tnaide the
laboratory. After vials have bean analyvad,
ths pPressure within the visl must be ventsd
prior to removel from the {nstrument turn-
table. Vials must be vented into sn sctivated
charcoal tube uaing & hypodarmic nesdls to
prevent release of vinyl chioride into the
laboratory atmosphere, The charcowml must
be replaced prior to vinyl chloride break-
through.

5. Apparatus,

5.1 Samplpg.

1.1 BPBottlea—80 ml (2 ox), with waxed
Ilned screw on tops, for PVC samples.

612 Viala—60 mt Hypo-vials,! ssaled with
Teflon {aced Tuf-Bond discs for wator sam-
ples,

£.1.3 Flectrical tape—or equivalent, to
prevent loosening of bottle topa,

53 Sample recovery.

532.1 Vials—WIth seals and caps, Perkin-
Elmer Corporation No. 106-0118, or equive-
lent.

523 Analytical balance—Capable of
weighing to =0,001 gram,

63.3. BHyringe, 100 al—Precision Berims
“A* No. 010025, or sguivalent,

6524 Vial Senlor, Perkin-Elmer No. 106-
0108 or equivalent.

653 Analysis.

53.1 Cms chromstograph—Perkin-Flmer

Corporation Model F—40 hced-space ana-
Iyzer, No 1040001, or equivalent,

533 Chromtographic column. Stainlesa
steel, 2 m % 3.2 mm, tontaining 0.4 percent
Carbowax 1500 on Carhopak A, Perkin-Elmer
Corporation No. 105-0133, or eqguivalent.
Carbopak C can be used in place of Carbopak
A. If methenol and/or acetaldehyde is pres-
¢nt {n the sample, a pair of Poropak ¢ col.
umns in series (1 m % 32 mm followed hy
2m x 3.2 mm) with proviston for backflusn
of the firzt ¢olumn has been shown to pro-
vide adequate separstion of vinyl-chloride.

An  Interlaboratory P
seven laboratories of three rul.n. umpleu.
each split into thres parts, yielded & standard
deviation of 2.63% for s sample with a mean

luentlnn of trade names on -podﬂc ptod.-
ucta doos not t by the
Environmental Protection Agency.

Capyright © 1977 by Environment intormation Center,

5§33 Thermometer—0 to 100° ¢, accurato
to *0.1* C, Perkin-Elmer Mo, 105-010% or
equivalent.

6.3.4. Sample tray thermostat system-——
Perkin-Elmer No. 105-0103, or equivnlent.

535 Septa—Sandwich trpe, for asuto-
mati¢ dosing, 13 mm, Perkin-Elmer No. 105-
1008, or cquivalent.

£.3.8 Integrator - recorder — Ilcwlett -
Packard Model 33304, or equlvalent.

6.3.7 Fiter drier assombly (3)—Perkin.
Elmer No. 2230117, or equivalent,

5.3.8 Soap film Aowmeter—Hewlett Pack-
ard No. 0101-0113, or equivalent.

6.4 Callbration.

54.1 Regulators-—for requlred gas c¢yin.
ders.

6. Rcagenta.

4.1 Analysia.

8.1.1 Hydrogen gas—zern grade.

6.1.3 Nitrogen gus—rero grade.

6 13  Air—zero grade.

8.2 Calibration.

8.2.1 Cylinder standards (4). Gua mixture
standards (50, 600, 3,000, and 4,000 ppm vinyl
chloride in nitrogen cylinders) for which the
gas composition Bas been certifled by the
manufacturer. Lower toncentration stand-
ards should be obtained If lower concentra-
tions of vinyl chloride samples are expacted,
a3 the intent ia to bracket thé sample con-
centrations with standards. The manufac-
turer must have recommended s maximunr
shelf life for each cylinder so that the con-
centration does not cbange greater than =5
percant from the certified value The date
of pas cylinder preparation, certified viny!
chloride concenttation and recommandesf
maximum ghelf lUfe must have been affixed
to the cylinder before shipruent from the
manufagturer to the buyer,

8.2.1.1 Cylinder standgrds certification.
The concentration of vinyl chloride in nitro.
gen in each cylinder must have, been certi.
flad by the manufacturer by & direct analysis
of each cylinder using an analytioal proce-
dure that the manufacturer had calibrated
on the day of cylinder analysis. The calibra-
tion of the analytical procedure shall, as o
minimum, have utiltzed a three-point cali-
bration curve. It is recotnmended that the
manufacturer maintain two calibration
standards and uss these atandsrds in the
following way: (1) & high concsutration
standard (between 4,000 and 8000 ppm) for
preparation of a calibration curve by an ap-
propriate dilution technique; (2) a low con-
centration standard (betwesst 50 and 500
ppm) for vertfication of the ditution tech-
nique used.

6.2.1.2 ZEstablishment and verification of
calibration standords. The concentration of
énch calibration standard must have been
established by the manufasturer using reli-
able procedures, Additionally, esch calibra-
tion standard must have been verified by the
manufacturer by ong of the follkvwing proce-
dures, and the agreement between the ini.
tially determined concentration vsiue and
the verification concentration value taust be
within x5 percent: (1) verification value de-
termined by comparison with a gas mixture
standard generated in & similar manner to
the procedure described in section 7.1 of
Method 108 for preparing gas mixture atand-
ards using 990.9-4 percent vinyl chloride, or
(2) verification value ob d by having the
calibration standsrd anaslyZed by the Nation-
al Bureau of Standards. All calibration stand-
ards must he repewed an a time interval
consistent with the ahelf Itfe of ‘the cylinder
standards sold.

7. Procedure.

21 Sampling.

711 PVC sampling—Allow the resin or
ahnory to fiow from & tap an the tank or slla
until the tpp lae bas beon well purged. Ex-
tend a 60 ml samples bottlo under the tap, i,
and immediately tightly <ap the bottle, Wrap

Inc.
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electrical tape around the cap snd bottle 1o
prevent the top from loozening. Place an.
identifying label ou each bottle, And record
the dote, time, and sample jooation both on
the bottles and in a log book,

712 Water simpilang—Prior to vse, the
560 mil vials (without the dises) must be
capped with aluminum foil and mufiied at
400°C for at least one hour to destroy or
Temove any organic matter that could in-
serfero with analysis At the sampling locea-
tion ] the vials bubble-free, to overfiowing
$0 that o convex meniacus formns at the top,
The excess water is dispinced as the senling
<dise 15 carcfully placsd, Tefon side down. on
the oprning of the vinl. Fisce the aluminim
scal over the disc and the neck of the vinl
and crimp Lo place. Az an identitying
label on tho bottie, and record the date, time,
and sampie location both on the vials and
1o a log book. All kamples must be kept re.
Irigerated until analyzed.

72 Sample recovery. Samples must be run
withiin 24 hours.

7.2.1 Restn samples—The welght of the
resin used must be between 0.1 and 4.5 grama,
An exact welght must be obtatned {0001
gram) for each sample. In the case of sus-
penslon resina & volumetric cup eah be pro-
pored which will hold the required amount
of rample, The eample bottle is opened, and
the cup voiume of resio Is ndded to the tared
samplo vinl {(including erplum and aluymi-
oum cap). The vial 15 tmmediately sealod
and the exact sample weight 1s then obtatned.
Report this value on the dnta sheet gs it ia
required for calculation of RVCM, In the
caso ©Of relatively dry resin samples (wator
content <03 weight %), 100 . of distitied
watar must be iojected into the vial after
realing and weighing, ustng s 100 ul nyninge.
in tho cast of dizpersion vesins, the cup
oainot be usad. The ewmpie 18 insvead
weighed approximately {0 an aluminuem dish,
tramlerred t0 the tared visl and weighed
accurately In the vizl. Tae samplc 18 then
placed 10 the Perkio-Elmer head apace ana-
iyeny (or equivalent) and conditioned for one
hour at go-C.

NoaTtr: Some aluminum vial eéaps have &
ernicr seetion which must be removed prior
w0 placing into seample tray If not removed,
rerious damage {0 the injection needle will
oocur,

722 Suspension resin slurry and wet cake
samples—3SIurry must be filtered using a
smoil Buchner funnel with vacuum to yield
wit cake, The filtering process must be cot-
tlaued only as long As & steady stream of
water 1a exiting fromin the funnel, Excessive
fttration time could result in some loss of
VCM. The wet cnke sample (0.10 to 4.5 grams)
12 added to & tared vinl (including septum
and aluminum ¢ap) and fmmediately scaled.
Gample welght 13 then deterpuned to 3 decl-
mal places. The sample 15 then placed in the
Ferkin-Elmer head space analyzer (or equiva-
ient) and ¢condivioned {or one hour at 90°C.
A sample of wet cake I8 used to determine
TS {total sollds), This 15 required for calcu-
lating tho RVCM.

723 Diapersion resin slurry eamples —
This materinl should not be filtered, Sample
must bo thoroughly mixed. Using s tared
vial (including septumn and sluminum eab)
ndd  approximately 8 drops (025 to 035
gramy) of slurry or latex using s medicine
darapper. This shoulkd be doune limmediately
after mixing. Scal the vial ns soon as possible.
Determine samnple welght accurate to 0.001
grams. Total sample welght must not exceed
0.50 grams Conattion the vial for one bour
at 0¢*C lu the snalyzer. Determine the TS
on ihe slarry sample (Section 7.3.5).

724 Inprotess wastewater samples—
Using a tared vial (including septum snd
aluminum cap) quickly edd spproxtmately
1 cc of water using a medicine dropper. Seal
the vinl as soon As possible. Determine
sample weight accurate to 0.001 gram. Con-
ditlon the vial for two lwurs at 90°C in the

analyzer.

7.3 Annlysis.

7131 Treparation of sas chromatograph—
Install the chromatographic column and con-
dition overnight at 160+C. Do not eonnect the
exlt end of the column 1o the detector while
conditioning.

7T31.1 Flow rate adjustments—Adjust
flow raies sy follows:

n. Mitrogen carrler gas—Set rerulator on
cylinder to rend BO psig. Set regulator on
chromatogreph w0 13 kf/cm® Normal flows
at this pressure rhould be 25 to 40 cc/minute.
Check with bubble fow meter,

1;. Burner air supply—3Set regulator on cyl-
inder to read 60 psig. Set regulator on
chromalopraph tg supply alr to burner at 8
rate betwesn 250 and 300 cc/mynute. Check
with bubble flowmeter.

3. Hydroren supply—Set regulator on cyl-
inder to rend 30 pslg, Set reguiator on
eliromategraph to supply  approximately
3545 ce/minute. Optimize hydrogen flow to
yirld the most sensitive detcctor response
without extingutshing the flame, Check flow
with bubhle meter and record this fow

7312 Tempernture adjustments—Sect
temperatures as follows:

& Oven (chromatographic column), 60°

b. Dosing Hne, 140° C.

¢. Injection block, 140° €.

d. S8ample chamber, water temperature,
80° C1.0* C.

7.3.1.3 Ignliion of flame jonization detec-
tor—Ipnite the detector according to tho
mauuincturer’s instructions,

T3.14 Amplifier balanco—Balance the
amplifier according to the manufacturer’s
instructions.

722 Programming the chromatograph—
Pragram the chromatograph as follows:

. I—Dosing time—The normal setting i
3 scconds.

b. A-—Analysis time—The normal s¢ttlng
is 8 minutes, Certain types of samples con-
tatn high bolitng materiala which can cause
interference wilh the vinyl chioride peak on
subscquent anelyees, In these cAses the
annlysis Lime must be adjusted to climinate
the tnterference. An automated backflush
rystcm can nRlso be uscd to solve this prob-
lem.

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

d. WeStabilization time. The norma] sot-
ing is 02 minutes. o .

e. X—Nimber of abalyses per sarople—The
normal #otiing is 1.

7.3.3 Preparation of sample turntahle—Be-
ifore placing anv sample ioto turntsble, be
certnin that the center aection of the alu-
minum cap has beep removed. The numbered
samnple bottles should be placed in the cor=-
responding nuuibered positions in the turns
table. Insert sambles In the following arder:

Positions 1 & 2—Old 2000 ppm standards
tor conditioning. These are necesspry only
after the anslyzer has not been used for 24
bours Or longer.

Position 3--50 ppm stendard, freshly pre-
pared,

Position 4—500 ppm ktendard, fresbly pre-
pared.

Position 5-—2000 ppm standard, freshly
prepared,

Porition 6—4000 ppm standarq, freshly pre-
pared.

Posttion Y—Smmple Na, 7 (This s the first
azmpto of the day, but 15 given as 7 to be con-
sistent with the turntable and the integrator
Printout.)

Aller all samples have been positioned, 1o«
sert the second set of 60, 500, 2000, and 4000
ppm standards, SBamples, locluding stand-
ards must be conditioned in the bath of
90" C for 1 hour (not o exceed 5 hours).

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

0 Y Handbank
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the analysis program sccording to the maou-
facturers’ Instructions. These instructions
must be carefully followed when starting
and stopping program to prevent damage to
the dosing mssembly.

T35 Detormination of total solids (TS).

For wet cake, sluITy, resin solution, and
PVC Iatex samples, delermine T8 for each
mample by accurately weighing approxim-
ately 3 10 4 grams of sample in an aluminum
pan before and after placing 1o a droaft
oven (105 to 110* ). Bamples must be dried
to constant welght. After first welighing re-
turn the pan to the oven for a short pe-
riod of time and then rewelgh to verify com-
plete diyness, TS 18 then calculated as the
final sample weight divided by tnitial sam-
ple weight

8. Calibration.

Calibration s to be performed each eight-
hovr period when the instrument is used.
Each day, prior to running samples, the col-
umn should be comnditioned by running two
of the previous days 2000 ppin standards.

8.1 Preparation of Standards,

Callhration standards are prepared by fill-
ing the vitls with the vinyl chlaride /nitro-
gen standards, rapidly seatiog the geptum
and sealing with the aluminum cap, Use a
atalnless steel Une {rom the eylinder to the
vial. Do not use rubber or tygon tubing. Tho
sample line from tha eylinder must be
purged (into hood) for several minutes prior
to fMling visls. After reduce the fiow
rate to approximately B0-1000 ¢¢/min. Place
end of tubing Into vial (pear botiom) and
after one minute slowly remdve tubing. Place
septum in vial as soon as possible to mini-
e g Alr with After the gtand-
ard vialy are sealed,"Inject 100,1 of distilled
water.

8.2 Preparation of chramatograph calthrm-
tion curve.

Frepare two 50 ppr, Ywo 600 ppm, two 2000
Ppm, and two 4000 ppm standard samples.
Run ¢he calibration samples {n exactly the
SAamn manner as régalar samples. Piot Aa,
the integrator area counts for each standard
sample v C,. the conseptration of vinyl
chloride in each standard aample. Draw a
line of best ft through the points.

€. Calculatiops,

#.1 Rewponse factor.

¥Prom the calibration curve described in
Section 82, above, select the value of C,
that corresponds t0 A. for each sample, OCom-
puts the response tactar, Re, for each sample,
as follows:

R:=g—' Equation 107~1
N [ 7 [y .

#2 Residual vinyl chloride monomer con-
centration, or viny! c¢hloride monomer con-
centration.

Caleulste C,,. as follows:

AP, (M, V,
Cru‘*_‘ﬁ.;—ﬁ m'—‘—‘R +KT1)

Equation 107-2
where:
C,,e= Concentration of vinyl chloride
in the sample, in ppm.
P,=Laboratorr _atmosphere pres-

sure, min Hg,
Ty=Room temperature, K.
M =Molecular weight of VCAL
o 62.5).

V,=Volume of vapor phase (vial
volume less sample volume).
m = Weight of sample, grams,
R=CGa= conctant [62,360 (cc-mm-
maole-degrees Kelvin))

K=Henry's Law constant. For
VCM im PVC at 90° C,
K=652X10¢=K . Far

VCM in 1 cc (approximate)
wastewater sample at 90° C,
K=30X10+%=K.,.
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c,.‘sﬁ; (4.197>f 1014 —’“—’fﬂ;) Equation 107-3

N

The following general equation c¢an be u~cd for anv sample which contains VCM,

PVC and water.

] IV R . .
C ﬁdix[z—4+h,mw>n—KA1—F&TJ

"==R1Tl Rm,

Equation 1074

where.

T8 ="Total solids.

Notr: K, must be determined for sam-
ples with a vapor volume to liquid velume
ratio other than 22.5 to 1. This ratio can
he obtained by adjusting the sample weighy
through giving consideration to the total
solids and den-1ty of the PVC.

Re-uits calevtiated using Equation 107-4
repre<ent concentration based on the total
sam;‘!)le. To obtain results based on dry
PVC content, divide by TS,

For a i-cc wastewater sample (that is,
225 to 1 vapor volume to liquid volume
tatto), Ay is 2.0X 104, Thu:, Equation
1(7-4 can be simplified to the following:

Creem

é1[5388X1g:
R, i

+(2.066 X 10-’)] Equation 107-5

(Secs. 112 and 301(a) of the Clean Air Aet, 42 U.».C. 1857c~7 and 1857g(a).)

T.= Equilibration temperature, °I{,

If the following conditions are met,
FEquation 107-2 ean be simplified as
follows:

1. Ty=22° C {295° K)

2. T,=490° C (363° K)

3. Po=750 mm Hg.

17, =Vial volume, ¢c (23.5).
3. Bample contains less than 0.5 percent
water,

10, Baferences.
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