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Title 40—Protection of Environment

CHAPTER I—ENVIRONMENTAL
PROTECTION AGENCY

SUBCHAFTER C—AIR PROGRAMS
|PRL 618-1)

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

Standard for Vinyl Chloride

On Decemnber 24, 1975, under section
112 of the Clean Air Act, as amended (42
U.B.C. 1857, the Environmental Protec-
tion Agency (EPA) sdded vinyl chloride
to the list of hazardous air pollutants
(40 FR 59477) and proposed & national
emission standard for it (40 FR 595632).
The standard covers plants which manu-
facture ethylene dichloride, vinyl
chloride, and/or polyvinyl chloride,

EPA decided to regulate vinyl chloride
because it has been implicated as the
causal agent of angiosarcoma and other
serlous disorders, both carcinogenic and
nonecarcinogenic, i people with occupa-
tional exposure and in animals with ex-
perimental exposure to vinyl chloride.
Reasonable extrapolations from these
findings cause concern that vinyl chlo-
ride may cause or contribute to the same
or similar disorders at present ambient
air levels. The purpose of the standard is
o minimize vinyl chloride emissions
trom all known process and fugitive
emission sources in ethylene dichloride-
vinyl chloride and polyvinyl chioride
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 & result
of new construction

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

SUMMARY OF THE STANDARD

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

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

In both ethylene dichloride-vinyl
chioride and polyvinyl chloride plants,

relief valve discharges and manual vent-
m&u! are prohibited except under
cy conditions, Fugitive emissions
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are required to be captured and con-
trolled.

HEALTH AND ENVIRONMENTAL IMPACTS

EPA prepared a document entitled the
Quantitative Risk Assessment jor Com-
munity Exposure to Vinyl Chloride w!
estimates the risk from vinyl chloride

_exposure to populations living in the vi-

cinity of vinyl chloride-emitting plants
before and after implementation of con-
trols {0 meet the standard. There are no
dose-response data for the concentra-
tions of vinyl chloride found in the am-
bient air. Therefore, sssessments of risk
at ambient levels of exposure were ex-
trapolated from dose-response dats from
higher levels of exposure using both a
lInear model and & log-probit model.
Extrapolations made with each of these
models entafled using different sets of
assumptions. Because different assump-
tions can be made in extrapolating to
low doees, 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 chlo-
ride plants and that the average ex-
posure around these plants before instal-
lation of controis to meet the standard
is 17 parts per billlon. The exposure
levels for uncontrolled plants were cal-
culated based on estimated 1974 emis-
sion levels. Using the linear dose-re-
sponse model, EPA found that the
rate of initiation of liver anglosarcoma
among people living around uncontrolied
plants is expected to range from less than
one to ten cases of liver angiosarcoma
per year of exposure to vinyl thloride.
The log-probit model gave predictions
that are 0.1 to 0.01 times this rate. This
wide range is an indication of the un-
certainties in extrapolation to low doses.
Dne to the long latency time observed in
cancer cases resuliing from vinyl chloride
exposure, increases initiated by exposure
this year will not be diaghosed 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
0of somewhere between less than one and
twenty ceases of cancer per year of ex-
posure among residents around plants.
The number of these effects is expected
to be reduced at least in proportion to the
reduction in the ambient annual average
vinyl chloride concentration, which is
expected to be 5 percent of the uncon-
trolled levels after the standard is im-
plemented.

Changes in the standard since pro-
posal do not affect the level of control
required. Thus, the environmental im-
pact of the promulgated standard is,
with one exception, the same as that
described in Chapter 6 of Volume I of
the Standard Support and Environmen-
tal Impact Statement. According to data
submitted by the Soclety of Plastics In-
dustry, Inc, (SPI), the impact on water
consumption in the draft environmental
impact statement was overstated. In es-
timating the impact on water consump-
tion, EPA based its estimates on worst
case conditions. That is, EPA assumed
that those control systems with the
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grentest water usage would be embloyed
and that there would be no recyoling
of water. There is no regulation which
would require water recycling. Accord-
ing to 8PL the control system utilizing
the most water will not be used gener-
ally by the industry snd economic fac-
tors will cause plants to recycle much
of the water. Therefore, according to
BP] the impact of the standard on water
consumption will be negligitlc.

The environmental impacts of the
promulgated standard may be summatr-
ized as follows: The primary environ-
mental impacts of the standard are ben-
eficial and will consist of vinyvl chloride
emission reductions of approximately 94
percent at ethylene dichioride-vinyl
chloride plants and 95 percent at poly-
vinyl chloride planis. Percentage num-
bers for both source categories are bused
on an estimated 80 percent reguction in
fugitive emissions ancd 1974 emission
levels.

The potential secondary environmen-
tal! impacts of tlie standard are either
insignificant or will be minimized with-
out additional action, excent for one ad-
verse Impact. Hydrogen chloride is al-
ready emlited by process equipment at
ethylene dichloride-viny! chloride plants
and by other petrochemical plants in the
complexes where ethylene dichloride-
vinyl chloride plants are typically lo-
cated. An incinerator used to attain the
standard at an ethylene dichloride-vinyl
c¢hloride plant could increase hydrogen
chloride emissions by several fold. Typi-
ceally, however, due to the corrosion prob-
lems which would otherwise occur both
on plant property and in the community.
plants use scrubbers to control already
existing hydrogen chloride emissions
Hydrogen chloride emissions resulting
from control of vinyl chloride emissions
are expected to be controlled for the
same reason. If even a moderately effi-
clent scrubber (98 percent control) were
used to control the hydrogen chloride
emissions resulting from incineration of
vinyl chloride emissions, the increase in
hydrogen chloride emissions from a typ-
fcal ethylene dichloride-vinyl chloride
plant due to the standard would be re-
duced to 35 percent, However, EPA plans
to further evaluate the need to control
hydrogen chioride emissiona, since dif-
fusion model results indicate that under
“worst-case” meteorological conditions,
the hydrogen chloride emissions from
the process equipment shd the inclnera-
tor combined would cause maximum am-
bient concentrations of hydrogen chlo-
ride in the vicinity of ethylene dichlo-
ride-vinyl chloride plants to be in the
same range or somewhat higher than
existing foreign standards and National
Academy af Sciences (NASY guidelines
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 impacts are
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discussed in Chapter 7 of Volume I of
the Standard Support and Environmen-
tal I'mpact Statement, Commenta on the
proposed standard have resulted in only
one major change in the economic -
pact analysis. EPA estimated that there
would be four plant closures as s result
of the promulgated standard.-Of the four
plunta idontified as posaible closure can-
didatos, one has given notice that it no
longer produces polyvinyl chloride and
the other three have indicated that they
do not intend to close as a result of the
standard.

The economic impacts of the promul-
gated standard may be summarized as
follows: The total capital cogt for t-
ing plants to meet the standard is esti-
mated to be $198 million, of which $15
million 1s for ethylene dichloride-vinyl
chloride plants and $183 million is for
polyvinyl chloride planis. EPA estimates
that these plants will have to spend $70
million per year to maintain the required
emission levels, In addition, the total
capital cost for existing plants to meet
the EPA's 1983 water efluent guldeline
limitations is expected to be $83 mlillion
and the total annualized operation cost
is $17 million. The cosis t0 the industry
of meeting the OSHA standard cannot be
quantified at this time, but they are ex-
pected to overlap to some degree with the
costs to meet EPA's fugitive emission
regulations. The costs of meeting the
tugitive emission regulations are included
in the total costs cited above for meeting
the promulgated regulation. Broken out
separately, the capital cost of meeting
the fugitive emission regulations is $37
million and the annualized cost is $25
million.

‘The standard is not expected to deter
construction of new ethylene dichlorkie-
vinyl chloride plants or most types of
new polyvinyl chloride plants. ¥or one
type of polyvinyl chloride plant (disper-
slon process) that representa 13 percent
of the industry production, the standard
would significantly deter the construc-
tion of smaller plants.

It iz estimated that the price of poly~
vinyl chloride resins will rise by approxi-
mately 7.3 percent in order to maintain
precontrol profitability and also to re-
cover the total annualized e¢ontrol costs
necessitated by the standard at ethylene
dichloride-vinyl chloride plants and poly-
vinyl chloride plants. This increase is
estimated to transiate into & maximum
consumer price increase in goods fabri-
cated from polyvinyl chloride resins of
approximately 3.5 percent. Recovery of
efluent annpualized costs plus mainte-
nance of precontrol profitability is esti-
mated to add approximately 2 percent to
polyvinyl chloride resin prices and result
in an additional maximwn consumer
price increase of 1 percent.

POBLIC PARTICIPATION

During the public comment period, 50
comment letters on the proposed stand-
ard were recelved. There were 24 from
industry; 3 from environmental groups:
15 from Federal, State, and local agen-
cles; and 8 from individual citizens, As
required by section 112¢(b) (1) (B) of the
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Act, & public hearing was held on the
proposed standard on Februsry 3, 1976,
in Washington, D.C. Presentations were
made by the Environmental Defense
Pund, the Soclety of the Flastics Indus-
try, Inc.. Dow Chemical Company, Dia-
mond Bhamrock Corporation, and Alr
Products and Chemicals, Inc. Copies of
the comment letters received, the public
hearing record, and a summary of the
comments with EPA's reaponses are
avallable for public inspection and copy-
ing at the EPA Public Informatlon Ref-
erence Unit, Room 2922 (EPA-Library).
401 M Street, 8W,, Washington, D.C. In
addition, coples of the comment sum-
mary and Agency responses may be ob-
tained upon written request from the
Public Information Center (PM-215),
Environmental Protection Agency, 401
M Street, 8W., Washington,- D.C. 20460
(specl{y Standard Support and Environ-
mental Impact Statement, Emission
Standard Jor Vinyl Chloride, Volume II) .

SIGNIFICANT COMMENTS AND CHANGES TO
THE PROPOSED REGULATIOR

(1) Decision to list vinyl chloride as o
hazardous air polutant. In general, the
commenters did not contest EPA’s deci-
sion to list vinyl chloride as a hazardous
air pollutant. However, three comment-
ers (two companies and one Federal

agency) argued that EPA placed undue ’

emphasis on factors suggesting that vinyl
chloride presented a health risk and
ignored factors suggesting that no sig-
nificant risk was involved. Under section
112, however. EPA could remove vinyl
chloride from the list of hazardous air
pollutants only if information were pre-
sented to EPA that shows that vinyl
chloride 18 clearly not a hazardous air
pollutant. As discussed more fully in the
comment summary, the commenters, did
not provide conclusive evidence that vinyl
chloride is not a harardous air pollutant
which causes or contributes to death or
serious illness, nor did they coneclusively
prove that the health risk factors em-
phasized by EPA were insignificant.
Several other commenters agreed with
EPA’s decision to list vinyl chloride as &
hazardous air poliutant, but argued that
EPA had overstated the health problem,
the emission levels, and the projected
ambient air concentrations around un-
controlled plants, With regard to the al-
leged overstated health problem, the
commenters stated, for example, that the
U.B. worker EPA discussed as having
been exposed to vinyl chloride levels low-
er than those usually encountered in
polyvinyl chioride production has been
dropped from the National Institute of
Occupational Safety and Health's listing
of workers with anglosarcoma EPA
agrees that there are questions concern-
ing the level of exposure snd 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
foatnotes of the Scientific and Technical
Assessment Report on Vinyl Chloride and
Polyvinyl Chloride (ETAR) where the
angiosarcoms cases are listed, However,
in spite of these uncertainties, in view of
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the poesible exposure patterns, these
cases cannot be ignored i the evaluation
of the potential public health problems.

With regard to the allaged overstated
emission levels, the uncontrolied emis-
sion levels reported by EPA were based
on 1974 data. This gualificailon was
stated wherever emission data were pre-
sented. FPA recognizes that emissions
have heen reduced since that time, and
stated this in the preamble to the pro-
posed standarc. FPA declded not w
gather more recent data on emission
levels, because these emission levels are
expecteq to change and gatnering the
data would take considerable time both
on the part of EPA and on the part of
industry. Since the purpose of the atand-
ard is to minimize emissions. these more
current data would not affect the stand-
ard itself. The 1974 emission leveis were
also used in diffusion modeling v vroject
maximum ambient al* concentrations
around uncontrolled ninnts These maxi-
mum air coneentrations would probably
be lower {f 1976 emission levels were used.
This would reduce the relative impact
of the standard below that described in
the Standard Suppor? end Environmen-
tal Impact Statement, but would not
affect the basis of the standard tself.

(2) Approach for Regulating Vinyl
Chloride Under Section 112 Two an-
proaches other than using best avail-
able control technology were suggested
by the commenters for regulating viny!
thloride under section 112, The first was
to ban polyvinyl chloride products for
which substitutes are currently avallable
and to gradually phase out other poly-
vinyl chloride products as substitutes
are developed.

In the preamble to the proposed stand-
ard EPA specified s reasons for not set-
ting a zero emission limit for vinyl
chloride, as follows: (1) There are bene-
ficial uses of vinyl chioride products for
which destrable substitutes are not read-
ily available; (2) there are potentially
adverse health and environmental im-
pacts Irom substitutes which have not
been thoroughly studied; (3) there are a
number of employees, particularly in the
fabrication industries, who would be-
come at least temporarily unemployed:
and (4) conirol technology is avallable
which is capable of substantially reduc-
ing emissions of vinyl ehloride into the
atmosphere.

EPA agrees that substitutes do exist or
could be manufactured for most poly-
vinyl chloride uses. However, in general,
these substitutes do not have some of the
more desirable characteristics of poly-
vinyl chloride, such as nonflammability.
If viny! chloride and polyvinyl chloride
were banned, other psubsiitutes with
these more desirable characteristics
would likely be developed. There 18 a risk
that these substitutes would also have
adverse health or environmental effects.
Bince control measures are available
which can reduce viny! chioride emis-
sions by 90 percent or more, it does not
seem prudent to reduce emissions by the
remaining percentage and take the risk
of introducing new untested chemicals
into the environment.
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Another approach suggested by the
commenters was to base the standard for
each mdividual emission point on cost
versus benefit. Several of the fugitive
emission sources were named spectifically
as ones for which the costs of control
were sybstantially higher than tlie bene-
fits. Although EPA did determine a cost-
benefit ratio for the controls reguired
for & number of emission points, EPA
does not believe such a ratio is an appro-
priate basis on which to set a standard.
Section 111 of the Clean Alr Act provides
for the development of standards based
on best control technology (considering
costs) . Even under section 111, however,
standards are not based on a fine bal-
ancing of costs versus benefits. Instead,
costs are considered in terms of the af-
fordablility of the control technology re-
quired to achieve a given emission level
and the economic impact of possible
standards on the Industry in ques-
tion. Unlike section 111, section 112 does
not explicitly provide for consideration
of costs, so it would clearly be inappro-
priate 10 consider costs to a greater ex-
tent under section 112 than would be
done under section 111. As discussed in
the preamble to the proposed standard
for vinyl chilorkie, EPA believes cosls
may be considered under section 112, but
only to a very limited extent; ie., to
assure that the costs of control technol-
ogy are not grossly disproportionate to
the amount of emission reduction
achieved. In comparison with other
emission points, the costs of controlling
the fugitive emission sources mentioned
by the commenters are relatively small
compared with the amount of emission
reduction achieved.

Beveral commenters recommended
adding to the regulation a provision for
excess emissions during startup, shut-
down, and malfunction. EPA considered
this ecomment, and decided that this
addition 15 not necessary for the vinyl
chloride standard. S8tartup and shutdown
of the process has essentially no effect
on emissions to the atmosphere for poly-
vinyl ¢hioride production, and technology
exists to avold excess emissions during
startup and shutdown at ethylene di-
chloridevinyl chloride plants. We do not
helieve plants should be aliowed to emit
excess emissions during malfunctions,
and therefore are requiring them to shut
down immediately.

(3) Selection of source categories. In
the preamble to the proposed standard
EPA recognized that some small research
and development facilities may exist
where the emissions of vinyl chloride are
Insignificant and covering these facilities
under the standard would be unnecessary
and inappropriate. However, EPA did not
have sufficient information available Lo
clearly define which facilities should be
excluded from the standard, and
encouraged interested parties to submit
such Information during the comment
period. Based on the information su'-
mitted, EPA decided to exemp: poly-
vinyl chiloride reactors and associated
equipment from applicability of all parts
of the standard if the reactors are used
in research and development and have a
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capacity of no more than 0.19 m* (50
gal) . Reactors in this size range can gen-
erally be found in a laboratory, whereas
the larger reactors are typically pflot
scale facilities. Emissions from laboratory
scale equipment are relatively small, and
application of the controls required by
the standard would be expensive and tm-
practical. EPA also decided to exempt re-
search and development facilities con-
taining reactors greater than 0.18 m® (50
gal) and no more than 4.07 m* (1100 gal)
in capacity from all parts of the standard
except the 10 ppm limit for reactors,
strippers, monome* recovery systems, and
mixing, weighing and holding containers.
EPA decided not to require these facili-
ties to meet other paris of the standard
because of the technical problems in-
volved in doing so. For example, the
standard for reactor opening is based n
part on reducing the frequency of open-
ing the reactor. Research and develop-
ment reactors have to he opened after
every batch for thorough cleaning. Also,
stripping technology is developed indi-
vidually for each resin in research and
development equipment. Therefore, at-
tainment of the stripping limitations in
the research and development equipment
woltlld not always be possible, The 4.07
m* (1100 gal) figure was selected as an
upper cut-oftf point because there are no
commercial reactors smaller than this.
(4) Emission limits. The only major
change in the emission ldmits hetween
proposal and promulgation is the addi-
tion of a provision for emergency manual
venting of viny! 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 comment on whether permit-
ting manual venting to the aimosphere
could result in overall Jower emissions.
There are several methods available for
preventing rellef discharges from reac-
tors, one of which {5 manual venting of
part of the reactor contents for purposes
of cooling and reduction in pressure
within the reactor. The higher the tem-
perature and pressure within the reac-
tor, the greater the amount of vinyl
chloride which has to be removed to
bring the reactor under control. Manual
venting can be done at & lower pressure
than the pressure required to open the
relief valve, For this reason manual vent-
ing can result in lower emissions than
would occur by allowing the reactor to
discharge through the relief valve. Fur-
thermore, a manual vent valve is under
the control of an operator and can he
closed. A relief valve may become clogged
with resin and not close. The result
would be loss of all the reactor contente.
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 be out of control at
one time. There would be insufficient
holding capacity under these conditions
to manually vent the contents of all the
reactors to a gasholder. Therefore, when
all other measures to prevent relief valve
discharges have been exhausted. manual

venting will be permitted as a last (enort
before the rellef valve opena. Tne same
notification procedures are required for
manual venting to the atmosphere as ure
required for relief discharges

There are several changes in the nu
merical emission limlts in the promuli-
gated standard. Except for the standard
for reactor opening loss, these change.
simply involve conversion to the Liitern -
tlonal System of Units (SI:. There w.u
an error involved in the original caleuia-
tion used to derive the stundard for 1o..
tor opening. Correcting this error duo
bles the allowable eminsione., It is €n-
phasized that the change in this stand-
ard is a correction, and not & chanee 1y
the Intent for the degree of control re-
quired.

The proposed standard requirea the
installation of a rupture disc benestn
each relief valve to prevent ieskage iroi.
the rellef valve. A provision has been
added to the promulgated standard so
that a rupture disc is noi required I
the relief valve is tied into a process hine
or recovery system. In this case, any
leakage from the relie! valve would be
contained.

The regulation for obtaming vinvi
chloride samples has been changed to a1,
operating procedure. The proposed
standard stated that there were to be
no emissions from taking the samply
Several commenters pointed out that the
use of the word “mo” would make this
regulation impractical to enforce. Tliere-
fore, the promulgated standard specifies
the operating procedure which EPA orig-
inally Intended to be used to control
this spuree. This revision is only a change
in wording and does not represent a
change in the level of the standard.

The regulation for taking sampies has
also- been revised to apply only to sam-«
ples containing at least 10 percent by
weight vinyl chloride. This i3 consistent
with the other parts of the standard
which apply to equipment *“in vinyl
chloride service.” “In viny! chioride serv.
jce” distinguishes between situations
where vinyl chloride is clearly involved
and situations where vinyl chloride is a
minor component or contaminant, and
as defined In promulgated §61.61(1
means that a ptece of equipment con-
tains or contacts either a liguid that is
at least 10 percent by weight vinyl chlo-
ride or a gas that is at least 10 percent
by volume viny] chloride

The proposed standurd reguired a vinyl
chloride monitoring system for continu-
ously measuring vinyl chloride levels both
within the plant (for leak detection) and
within stacks. The proposed standard did
hot outline required specifications for the
monitoring system. except that it was to
analyze the samples with gas chromatog-
raphy, or if all hydrocarbons were as-
sumed to be vinyl chloride, with infrared
spectrophotometry, fiarne fon detection.
or equivalent. It required that each plant
submit a description of its monitoring
system to EPA, so that EPA could deter-
mine whether it was acceptable or not.
Comments were received indicating a
need for EPA to specify some criteria for
judging the acceptability of monitoring
gystems. The accuracy of the monitor-
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ing system would be rciated to the fre-
quency of calibration. Therefore, EPA
has included in uu; nrggx‘mm o;gm}.;
ard requirements for

tilibration and procedures to be carried
ol M Wie calibration of e modoring
atrimenilas,

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

The proposed standard contained a
single regulation for cotnpressors. The
promulgated standard has separate regu-
lations for rotating and reciprocating
compressors. This is consistent with hav-
ing geparate regulations for rotating and
reciprocating pumpe in both the pro-
posed and 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 standsard re-
quires that the plant owner or operator
submit a request for determination of
equivalency within 30 days of the pro-
mulgation date tf the alternative control
method is intended as the intiial means
of control. The purpose of this iz to pro-
vide time for EPA to evaluate the method
before the plant has to be in compliance
for existing sources, 90 days after the
promulgation date)., EPA also sugpests
that this request for determination of
equivalency be accompanied by a re-
quest for walver of compliance pursuant
to section 112(¢) (1) (B) (1) of the Act.
The request for a waiver for compliance
should provide for the case where EPA
determines that a method is not equiv-
alent and the plant needs to purchase
other equipment. In no case will the
watver of comnpliance be extended beyond
two years Irom the date of promulga-
tion.

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

Words have been added in §§ 61.82,
61.63, and 61.64 to clarify that the 10
ppm emiszsion Umits do not have to be
met when equipment has already been
opened in compliance with the reguls-
tion for opening of equipment. Equip-
ment that has met the opening of
equipment regulation can contain more
than 10 ppm viny! chloride and would be
in violation of the standard if this
statement were not included.

The requirements for stripping poly-
vinyl chloride resins to specified levels
have been revised tn §§ 61,64(e), 61.87

~
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() AD, and 81,70(c) (2) (1) go that
measurement of the vinyl chioride levels
in the resins-is to be made immediately
after stripping is completed rather than
aa the resin 18 belng transferred out af
the atripper. This allows a nlant to CATIY
out operalions 1y a abilpies aftas atill
ping has been completed but before 1t is
trunsferred out of the stripper This &
consistent with the original intent of the
standard.

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

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

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

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

The commenters recommended in-
creasing the averaging time for the 10
pbm limits and the emission limits for
reactor opening and stripping to 30 days.
Some of the commenters apparently
thought that the 10 ppm limita had to be
met on an instantaneous basis. However,
since the performance test for determin-
ing compliance consists of three runs for
a minimum of an hour each, the aver-
aging time for the 10 ppm limit is at least
three hours. Increasing the averaging
time to 30 days for any of the emission
lmits would permit higher peak emis-
sion levels, EPA has determined that this

.13 neither desirable nor necessary.

Some commenters requested that the
stripping levels for dispersion resinis be

) 46363
made the same as for other resins and
others requeeted that they be made less
stringent. EPA declded not to make the
standard for stripping dispersion resins
the samne &4 for other resins becausc theoe
fe sifficieni evidence o Batjcate that
ioen foallie Bie note GIHLGIL B ol
than ollser resing With reomrd to wab
ing the strippine levels for digperzhe
resins less stringent, only one 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 thi= company
cannot meet the 2.000 ppm ltmit The
proposed standard takes into considera-
tion that some resins are more difficulty
-to strip than others by providing for
averaging among different resins

(5) Testing, reporting, and record-
keeping. There are rssveral relatively
minor changes in the testing, reporting.
and recordkeeping requirements. A pro-
vision has been added to } 61.67 which
requires that stack gas samples taken
with Test Method 108 are to be annlyzed
within 24 hours. This 15 consistent with
the requirements . the propoged Test
Method 106. The promulgated standard
also specifies that in averaging the re-
sults of the three runs required by Test
Method 106, a time-weighted average is
to be used.

One commenter reguested that the
oxygen content and moisture content be
specified for the 1¢ ppm concentration
standards, The proposed standard speci-
fled that the vinyl chloride concentration
13 to be corrected to 10 percent oxygen
(wet basis) if combustion is used as the
control measure In the promulgated
standard, this requirement has been ex-
panded to all control measures,

A provision has been added to the
promulgated standard which states that
if a reactor is also used as & stripper; the
reactor opening emissions may be deter-
mined immediately following the strip-
ping operation. If a reactor iz also used
as & stripper, the resin is in the reactor
when it is opened. This means that vinyl
chloride in the resin which has already
been stripped to acceptable levels can
escape from the resin and become part
of the reactor opening loss, It s EPA’s
intent that once a resin has been stripped
to the required levels, that additional
controls are not requirect. Under the new
provision:, vinyl chloride escaping from
the resin after it has been stripped to
acceptable levels 1z not counted as part
of the reactor opening loss.

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

The standard has been revised so that
the jnitia) report requires a “description”
rather than a “detafled description” of
the equipment used to control fugitive
emissions, Several commenters Dpointed
out that a detafled description would
contain proprietary informaton. EPA
agrees that a detalled description in the
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can
obtain 1t under section 114 of the Act and
the pians can request confidential treat-
ment i scoordance with 40 CFR Part 2
for nformation 1t belleves to be
proprietary.

‘The proposed standard required that
a semiannual report be submitted every
180 days. The promuigated 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 iz submitted

The standard has been revised to elim-
inate the requirement to record the cause
of any leak detected by the vinyl chlo-
ride detector, the action taken to repair
the leak, and the amount of time re-
quired to repair the leax 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 ehloride detector. Theee records are
still required for the portable hydrocar-
hon detector however,

Several commentators recommended
that the companies be allowed an extra
two weeks to submit to EPA data from
the initial performance test. They also
recommended that they submit the data
by regular mall rather than registered
mail. EPA has not adopted either of these
recommendations. A source is supposed
to be in compliance with the standard

thin 90 days of the promulgation of

e standard. The standard requires that

e emizsion tests be done within the
90 day period. and permits an extra 30
daya for determination of results. The
purpose of using registered mall is to
document the fact that emission data
have heen sent and received. This way
if the results are lost in the mail, there
will be no question that they were sent.

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

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 108
the requirement to use “oxygen gas” has
been replaced with "‘oxygen gas or air, as
required by the detector” Several com-
mentors stated that most gas chromato-
graphs are designed to use hydrogen and
air for their Bame detectors. When used
in this way, they are capable of detect-
ing 0.5 ppm vinyl chloride in air, This 1s

nsitive enough for monitoring the 10

m emission limits stipulated In the
standard.
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In section 6.4 of Teat Mothod 108 the
requirement for an automatic integrator
bas been replaced with » requiremnaent tor
& dise Itegrator o planimeter {or mens-
uring peak area. Thia change b I re-
spohwe to a coniment which atates that
automatic integrators are unnecessarily
elaborate and expensive.

A new section 8.6 has been added to
Test Method 106 which requires deter-
mination of the water vapor content of
the sampling bag by measuring the am-~
bient temperature and pressure near the
bag. The vinyl chloride concentration of
the -bag can then be reported on & dry
basis. A provision for checking the rigid
conteiner for leaks has been added to
section 7.4 of Test Method 106.

‘The only change in Test Method 107 1s
the provision in Section 5.3.2 for use of
Carbopak C as well as Carbopak A

AvTHORTTY: Bection 112 of the Clean Air
Act a8 added by sec. 4(a) of Pub. L. 91-804,
B4 Btat. 1688 (42 U.8.0. 18570-7; Bection 114
of the Clean Air Act, as added by sec. 4(w)
of Pub. L. 91-804, 84 Stat. 1687, and amended
by Pub. L. 53-319, sec. 6(n) (4), 88 Stat. 250
(42 UB.0. 1887¢-9); Bection 301(a) of the
Clean Afr Act, as amended by sec, 15(¢) (2)
of Pub. L. 01-804, 84 Stat. 1719 (42 USC.
1857 (n)).

Dated: October 12, 1976.

JoHN QUARLES,
- Acting Administrator. _
Part 61 of Chapter I, Title 40 of the Code
of Federal Regulations is amended as
follows: The table of sections far Fart
61 iz amcended by adding a list of sections
for new Subpart F and Part 61 15 amend- |
ed by revising the autherity and adding a °

new Subpart F reading as follows;

Syubpart F—Nationa! Emission Standard for Vinyl
Chioride

Bec

61.60
61.61
61.62

Applicability.

Definitions.

Emission standard for ethylene di
chloride planta,

Emission standard for vinyl chloride
plants.

Emission standard for polyvinyl chlo-
ride plants.

Emiasion standard for ethylene di-
chloride, vinyl chloride and poly-
vinyl chloride plants.

Equivalent equipment and procedures,

Emiasion testa.

Emission monitoring

Initial report,

61.70 Semiannusl report.

61.71 Recordkeeping.

AUTHORITY: Bection 112 of the (flean Air
Act an added by sec. 4(a) of Pub. L. 91-604,
84 Btat. 1685 (42 US.C. 18570-7); eection 114
of the Clean Air Act, as added by sec. 4(a)
of Pub, L. 91-804, 84 Btat. 1687, and amended
by Pub. L. 93-310, sec. 8(a) (4). 88 Btat. 260
(42 US.C. 18870-9); section 301(a) of the
Clean Alr Act, as amended by sec 15(c)(2)
of Pub. L. 91604, 84 Stat. 1713 (43 UB.C.
1857g(n) ).

Subpart F—National Emission Standard
for Vinyl Chloride
§ 61.60 Applicability,
() This subpart applies to plants
which produce:

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

61.63
61.64
61.65
61.66
61.67

61.68
61.69

(2) Vinyl chloride by any prooam.
and/or

(3) One or mare polymers santaning
any fraction of palymerized vinyl alde-
ride

Y i anbpact dose not sy e
equinment ured in research and develop-
ment if the reactor used to polymerizs
the viny! chloride processed in the squip-
ment has a capaclty of no more than
0.19m* (50 gal).

(c) Bections of this subpart other than
§ 61.64(a) (1), (I, (), and (@ do not
apply to equipment used in research and
development if the reactor used to po-
lymerize the vinyl chloride processed in
the equipment has a capaclty of greater
than 0.18 m* (50 gal' and no more than
4,07 m’ (1100 gal) .
§ 61.61 Definitions.

Terms used in this subpart are define;
in the Act, in subpart A of this part, ot
in this section as follows:

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

{b) “Vinyl ehloride plant” includes
any plant which produces vinyl chioride
by any process.

(¢) “Polyvinyl chloride plant” inciude«
any plant where vinyl chloride alone or
in combination with other materials is
polymerized.

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

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

() “"Grade of resin” means the sub-
division of resin classification which de-
gcribes it a8 & unique resin, 1.e., the most
exact deseription of 8 resin with no tur-
ther subdiviston.

(g) *“Dispersion resin” means a resin
manufactured in such away as to form
fluld dispersions when dispersed in a
plasticizer or plasticizer/diluent mix-
tures,

(h) “Latex resin” means a resin which
i3 produced by a polymerization process
which initintes from free radical catalyst
sites and ix sold undried.

(1) “Bulk resin’ 'means s resin which
is produced by a 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 material, Intermediate product,
finished product, by-product, or waste
product containing vinyl chloride or
polyvinyl chioride but which has nok
been discharged to s wastewater treat-
ment process or discharged untreated as
wastewater.

(k) “Wastewater treatment process”
inciudes any process which modifies
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characteristfcs such as BOD, COD, TSS,
- and pH, usually for the purpose of meet-
ing effiuent guidelines and standards; it
does not include any procees the purpose
of which is to remove vinyl chloride from
water to meet requirements of this
subpart,

(J) “In vinyl chloride service” means
that a plese of equipment containa or
contacts either m liquid that is at lenst
10 percent by weight vinyl chloride or e
gos that ia at least 10 percent by volume
vinyl chloride.

(m) “Btandard operating procedure”
means & formal written procedure offi-
cially adopted by the plant owner or
operator and available on a routine basis
to those persons responsible for carrying
out the procedure,

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

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

(p) “Vinyl chloride purification” in-
cludes any part of the process of vinyl
chloride production which follows vinyl
chloride formation and in which finished
vinyl chloride 1s produced.

(q) “Reactor” 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 a reactor is vented to the atmos-
phere for any purpose other than an
emergency rellef discharge as defined in
§ 61.85(a).

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

8 61.62 Emission standard for ethylene
dichloride plants.

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

(a) Ethylene dichloride purification:
The concentration of vinyl chloride in
all exhaust gases discharged to the at-
mosphere from any equipment used in
ethylene dichloride purification is not
to exceed 10 ppm, except &8 provided in
§ 61.65(a)., This requirement does not
apply to equipment that has been
opened, is out of operation, and met the
requirement in § 61.65(b) before being
opened.

(b) Oxychlorination reactor: Except
as provided In § 61.85(a), emissions of
vinyl chloride to the atmosphere from
each oxychlorination resctor are not to
exceed 0.2 g/kg the 100 percent ethylene
dichloride product from the oxychlori-
nation process.

RULES AND REGULATIONS

§ 61.63 Emimion sxiandard for vinyl

chloride plants.

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

(a) Vinyl chloride formation and puri-
fication: The concentration of vinyl
chloride in all exhaust gases discharged
to the atmoaphere from any equipment
uaed in vinyl chlortde tormation nnd/or
purification s hot to exceed 10 ppm, ox-
cept as provided in § 61.66(a). "This re-
quirement does not apply to equipment
that has been opened, is out of operation,
and met the regquirement tn § 61.65¢h)
(6) (1) before being opened.

& 61.64 Emission standard for pols vinyl
chloride plants.

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

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

(1) The concentration of viny! chlo-
ride in all exhaust gases discharged to
the atmosphere from each reactor is not
to exceed 10 ppm, except as provided in
paragraph (a)(2) of this section and
§ 61.65(a),

(2) The reactor opening loss from each
reactor i5 not to exceed 0.02 g vinyl
chloride/Kg (0.00002 1lb vinyl chloride/
1n) of polyvinyl chioride product, with
the product determined on a dry solids
basis. This requirement apples to any
vessel which is used as a reactor or as
both a reactor and a stripper. In the
bulk process, the product means the
gross product of prepolymerization and
postpolymerization,

(3» Manual vent valve discharge: Ex-
cept for an emergency manual vent valve
discharge, there is to be no discharge to
the atmosphere from any manual vent
valve on & polyvinyl chloride reactor in
vinyl chloride service. An emergency
manual vent valve discharge means s
discharge to the atmosphere which could
niot have been avoided by taking meas-
ures to prevent the discharge, Within 10
days of any discharge to the atmosphere
from any manual vent valve, the owner
or operator of the source from which the
discharge occurs shall submit to the Ad-
ministrator s report in writing contain-
ing informsation on the source, nature
and cause of the discharge, the date and
time of the discharge, the approximate
total vinyl chloride loss during the dis-
charge, the method used for determining
the vinyl chloride loss, the action that
was taken to prevent the discharge, and
measures adopted to prevent, future dis-
charges.

(b) Btripper: The concentration of
vinyl chioride in all exhaust gases dis-
charged to the atmosphere from each
stripper is not to exceed 10 ppm, except
a5 provided In § 61.65(a). This require-
ment does not apply to equipment that
has been opened, is out of operation, and
met the requirement in § 61.85(b) (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

¢
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stripper (or the reactor if the plant has
no stripper) in the plant process flow is
not to exceed 10 ppm, except as provided
in § 61.65(a). This requirement does not
apply to equipment that has been
opened, is out of operation, and met the
requirement in § 81.65(b) (6) (1) before
being openod.

() Monomer recovery syatem The
concentration of vinvl ehilortde tn all exo
haust gares dischnrped Lo the almos-
phiere from each monaomer recovery ays-
tem is not to exceed 10 ppmn, exeent ns
provided in § 61.65(a). ‘This regquiremeni
does not apply to equipment that has
been opened, is out of operation, and met
the requirement In § 61.65(b) (6) (1) be-
fore being opencd.

(e) Sources following the stripper(s) ¢
The following requircinents applv tn
emisstons of viny! chieride to the at-
mosphere from the combinatior, of nli
sources following the strippesis) for the
reactor(s) if the plant hns ne sirip-
per(s)] in the plant process fiow ‘n-
cluding but not limited to, ecentrifuges,
concentmtors, blend tanks, fAlters. dry-
ers, conveyor air discharges. bagreis.
storage containers, and Inprocess waste-
water:

(1) In polyvinyl chloride plants using
stripping technology tc¢ eontrol vinyl
chloride emissions, the weighted avernse
residual viny! chloride concentration in
all grades of polyvinyl chloride resin
processed through the stripping opera-
tion on each c¢alendar day, measured
immediately after the stripping onera-
tion is completed, may not exceed:

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

(i) 400 ppm for sll other polyvinyl
chloride resins, including latex resins,
f.veraged separately for each type of res-

n: or

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

(1)2 g/kg (0.002 1b/1b) product from
the stripper(s) for reactor(s) it the
plant has no stripper(s)1 for dispersion
polyvinyl chloride resins, excluding latex
resing, with the product determined on s
dry solids basis;

an 0.4 gs/ke (0.0004 1bIb) product
Irom the strippers [or reactor(s) if the
plant has no stripper(s)} for ali other
polyvinyl chloride resina, including latex
resing, with the product determined on
a dry solids basis.

§ 61.65 Emiwion stundard for cthilene
dichloride, vinyl ehloride und poly-
vinyl ehloride planis,

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

(8) Relief valve discharge: Except for
an emergency relief discharge, there is
to be no discharge to the atmosphere
from any relief valve on any equipment
in vinyl chloride service. An emergency
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,
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the owner or operator of the source from
which the relief valve discharge ocours
ghall submit to the Administrator a re-
port in writing eontaining information
on the source, nature and cause of the
discharge, the date and time of the dis-
oharge, the approximate total vinyl chlo-
ride loas during tho discharge, the moth-
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) Pugitive emission sources:

(1) Loading and unjoading lines: Vinyl
chioride emissions from loading and un-
leading Hnes which are opened to the
atmosphere after each loading or un-
loading operation are to be minimized
a5 follows:

(1) After each loading or unloading
operation and before opening a loading
or unlogding line to the atmosphere, the
quantity of vinyl chloride in all parts of
each loading or unloading line that are
to be opened to the atmosphere is to be
reduced so that the parts combined con-
tain no greater than 0.0038 m' (0,13 ft"
of vinyl chloride, at standard tempers-
ture and pressure; and

(1) Any vinyl chloride removed from
a8 loading or unloading line in accord-
ance with paragraph (b) (1) (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 pro-
vided in § 81.66.

(2) 8lip gauges: During loading or un-
loading operations, the vinyl chloride

missions from each slip gauge in vinyl
hloride service are to be minimized by
ducting any vinyl chloride discharged
from the slip gauge through a control
system from which the concentration of
vinyl chloride in the exhaust gases does
not exceed 10 ppm, or equivalent as pro-
vided in § 61.68.

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

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

(1) Reciprocating pumps: Vinyl chlo-
ride emissions from seals on all recipro-
cating pumpe iIn vinyl chloride service
are to be minimized by Installing double
outboard seals, or equivalent as provided
tn §61.66. If double outboard seals are
used, vinyl chioride emissions from the

aeals are to be minimiged by maintaining
the preasure beiween the two seals so
that any loak that occurs is Into the
pump; by dueting any viny] chioride be-

een the two seals through a control

ﬂ
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system from which the concentration of
vinyl chloride in the exhaust gases does
not exceed 10 ppm; or equivalent as
provided in § 61.66.

(ii) Rotating compressor: Vinyl
chloride emissions from seals on all ro-
tating oompreassors in vinyl chloride
service are LW be minboisved by INstalling
comptesnore with  double mechanival
seuln, or equivalent as provided in § 01.80.
If double mechanical seals are used, vinyl
chloride emissions from the seals are to
be minimized by malintaining the pres-
sure between the two seals so that any
leak that occurs is into the compressor;
by ducting any vinyl chloride between
the two seals through a control system
from - which the concentration of vinyl
chloride in the exhaust gases does not
exceed 10 ppm; or equivalent as provided
in § 61.86.

(iv) Reelprocating compressors: Vinyl
chloride emissions from seals on all re-
ciprocating compressors in vinyl chloride
service are to be minimized by installing
double outboard seals, or equivalent as
provided in § 61.66. If double outboard
senls are used, vinyl chloride emissions

Irom the seals are to be minimized by

maintaining the pressure between the
two seals g0 that any leak that occurs is
into the compressor; by ducting any
vinyl chiloride between the two seals
throuch 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.

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

(4) Leakage from relief valves: Vinyl
chloride emissions due to leakage from
each relief valve on equipment in vinyl
ehloride service are to be minimized by
installing a rupture disk between the
equipment and the relief valve, by con-
necting the rellef valve discharge to a
process line or recovery system, or equiv-
alent a5 provided in § 61.66.

(5) Manual venting of gases. Except
as provided In § 61.64(a) (3, all gases
which are manually vented from egquip-
ment in vinyl chloride service are to be
ducted through a control system from
which the concentration of vinvl chloride
in the exhaust gases does not exceed 10
ppm: or equivalent as provided in § 61.66.

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

(1) Before opening any equipment for
any reason, the quantity of vinyl chlo-

ride is to be reduced so that the equip-
ment containg no more than 2.0 percent
by volume vinyl ehloride or 0.0950 m* (25
gal) of vinyl chloride, whichever 15
larger, at standard tembperature and
pressure; and

(rr Any vinyl ehloride vamoved trom
the: eguiipment 10 apvotdanves wiil Pais
graph W h of it re o e fn e
ducted throush a control syvelem from
which the concentration of vinvi chio
ride in the exhaust gases does not exceerd
10 ppm, or equivalent as provided in
§ 61.66.

(T) Samples: Unuxed portions ol sam-
ples contalning st least 10 percent by
weight vinyl chloride are to be returned
to the process, and sampling technigues
are o be such that sample containers in
vinyl chloride service are purged into i
closed process system.

8) Leak detectlon and elimination-:
Vinyl chloride emissions due to leaks
from equipment in vinyl chloride service
are to he minimized by instituting and
implementing a formal ieak detection
and elimination program. The owner or
operator shall submit a description of
the program to the Administrator for
approval. The program is to be sub-
mitted within 45 days of the effective
date of these regulations, unless a waiver
of compliance is granted under § 61.11.
If a waiver of compliance 15 granted, the
program is 10 be submitted on a date
scheduled by the Administrator. Ap-
proval of & program will be granted by
the Administrator provided he finds:

(1) It includes a relinble and accurate
vinyl chloride monitoring system for de-
tection of major leaks and identification
of the general area of the plant where a
leak is located A vinyl chloride monitor-
INEg system menans 8 device which obtains
air samples from one or more points on
a continuous sequential basis and ana-
Iyzes the samples with gas chromatog-
raphy or, if the owner or operator as-
sumes that all hydrocarbons measured
are vinyl chloride, with infrared spectro-
photometry flame jon detection, or an
equivalent or alternative method.

tiiy It includes a reliable and accurate
portable hydrocarbon detector to be used
routinely to find small Jeaks and to pin-
point the major leaks indicated by the
vinyl chloride monitoring system. A
portable hydrocarbon detector means n
device which measures hydrocarbons
with a sensitivity of at least 10 ppm
and 1s of such desirn and size that it can
be used to mensure emussions {rom loci -
ized points

(i) It provides for an acceptable cali-
bration and masaintenance schedule for
the vinyl chloride monitoring system and
portable hvdrocarbon detector. For the
vinyl chloride monitoring system, a dally
span check is to be conducted with a
concentration of vinyl chioride equal to
the concentration defined as a leak ac-
cording to paragraph (b) (8) (vl) of this
section. The calibration iz to he done
with either:

(A> A calibration gas mixture pre-
pared from the gases specified in secthons
5.2.1 and 5.2.3 of Test Method 1086, or

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

UcC 102779




(B, A calibration gas cylinder contain-
ing the appropriate concentratdon of
vinyl chloride. If a calibration gas cylin-
der s used, the analysis must be trace-
nble to the National Bureau of Btand-
ards or to a gravimetrically calibrated
nyt'ehdoride perinaation tube

Vi Ehe loerthon nnd nuniber of poihls
1o be montlored and the [teguency of
monitoring provided for In the programn
are acceptable when they are compared
with the number-of pieces of equipment
in vinyl ehloride gervice and the size and
physical layout of the plant.

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

(vi) It contains a definition of leak
which is acceptable when compared with
the background concentrations of vinyl
chloride in the areas of the plant to be
monitored by the vinyl chloride monitor-
ing system. Measurements of background
concentrations of vinyl chloride in the
areas of the plant to be monitored by the
vinyl chloride monitoring system are to
be included with the description of the
program. The definition of leak for a
given plant may vary smong 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 wastewater: Vinyl chlo-
ride emissions to the atmosphere from
inprocess wastewater are to be reduced
as followa:

(1) The concentration of vinyl chlo-
ride in each inprocess wastewater stream
containing greater than 10 ppm vinyl
chloride measured immediately as it
leaves a piece of equipment and before
being mixed with any other inprocess
wastewater stream is to be reduced to no
more than 10 ppm by weight before being
mixed with any other inprocess wastewn-
ter stream which contains less than 10
ppm vinyl chloride: before belng exposed
to the atmosphere, before being dis-
charged to a wastewater treatment proc-
ess; or before belng discharged unireated
85 a wastewater. This paragiuph does
apply to water which is used to displace
vinyl chloride from equipment before it
is opened to the atmosphere in accord-
ance with 861844 ) or paragraph
(b) (8) of this e o1, but does not apply
to water which i~ wwed to wash out equip-
ment after the equipment has already
been opened to the atmosphere in ag-
cordance with § 61.64(a)(2) or pmra-
graph (b) (6) of this section.

(1) Any vinyl chloride removed from
the inprocess wastewater in accordance
with paragraph (b) (9) (1) of this section
1= 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 § 61.88,

t¢) The requirements in paragrapha
W, (@, MG, (G, MWD
and (b) (8) of this section are to be in-
corporated into a standard operating
bprocedure, anr made available upon re-
quest for inspection by the Administra-
tor, The gtandard operating procedure is
to include provisions for measuring the
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vinyl chloride in equipment 24.75 m3

(1,250 gal. ) an volume for which an enua-

. sion limit is prescribed in 861,65 (b)(U)

(i) prior to apeming the equipment and

using Test Muethod 1, & portable hydro
carbon detectar, ol ah wyuivalent ot oal
tei native il i sesthadl ot fncde
v snient 1o {ooaneel the saguiroients dn
BOL 67 () (54D (AL oy (rHIR) G T

§ 61.66  Lquivalent equipment and pro-
cedures.

Upon written application from an own-
er or operator, the Administrator may
approve use of equipment or procedures
which have been demonstrated to his
satisfaction to be equivalent in terms of
reducing vinyl chloride emissions to the
atmosphere to those prescribed for com-
pliahce 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 § 61.07.

§ 61.67 Emission tesis.

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

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

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

tb) 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 emissjon test 18 to be con-
ducted while the equipment being tested
is operating at the maximum production
rate at which the equipment will he op-
erated and under other relevant condi-
tions as may he specified by the Adminis-
trator hased on representutlve perforin-
ance of the source.”

(d) Each emission tlext in to conaist
of three runs. For the purpose of deier-
mining emissions, the average of results
of all runs is to apply. The average is to
be computed on a time weighted basis.

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

(1) The owner or operator shall retain
At the piant and make svailable, upon
request, for inspection by the Adminis-
trator, for a minimum of 2 years records
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nf emission test resultz and other datu
weeded o determine emissions.

{(g) Unleas otherwise =specified. the
owner or operator shall use test Tewt
Mgthods in Appendix B to this part to:

each sl as required by pulugiaph.
(vl g1y e b [FERE Y ot
v b Wila Becibon widoss an cguibs o
wiit msblas) e an alboinailye et

hRe been popnved by the Adpdpiatyaie

1f the Adminizstintor Ands reasonabt
grounds to dispute the results obtainasd
by an equivalent or alternntive metho’

lie mav require the use of & referenc.
method. If the results ol the rererenze
and equivalent or alteruiative methou.
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 eauivalent or
alternative is withdrawt.

(11 Test Method 106 s to be used w
determine the viny! chloride emission-
from any source for which an emsion
limit is prescribed in §§ 61.62wa) or b
§61.63(a), or §5 61.648) (1), (1, (¢, D%
(d), or from any control svsiem to whicly
reactor emissions are required to be
ducted in § 61.64(8) (2) or to which fugi-
tive emissions are required to be ducted
in §56L65() (1Y, b (2., (D)5,
() (6 (), or () (& ().

(1' For each run, one sample 15 to bhe
collected. The sampling site is to be at
least two stack or duct diameters down-
stream and one half diameter upstream
from any flow disturbance such as a
bend, expansion, contraction, or visible
flame, For a rectangular cross section an
equivalent diameter {s to be determined
from the following equation:

cquivalent dinmetir Y “{:%%ﬁ?g]”

The sampling point i the duet is to
be at the centrold of the cross section.
The sample is to be extracted at a rate
broportional to the gas velocity at the
sampling point. The sample is to be
taken over a minimum of one hour, and
is to contain a minimum volume of 50
liters corrected to standard conditions.

(i1» For gas streams- containing more
than 10 percent oxveen, the concetiii-
tion of vinyle chlorivde os determimed by
Teat Method 106 10 Lo he cotrected Lo 10
bercotit oxygan for  deterimiebion nf
cmsslons By using the Tollowlng eyua
tion-

iy

LAV
prrecat (1,

C200
wherg

Ihe coantration of vinyl ehionde in
tho nxthiaust gases, correvtod Lo 10 (i -
poroent oxygen.

Cuv=The sontsntration of Winyl chinrule w
moasgrad by Test Method 106
20.9=Porconl oxygen tn the amblent atr ut

atandard conditions.

10 9=Fercent oxygen in the ambjent wir ut
standord conditiona, minus the 10
porcent oxygen to which the corri-
tion ts haing made.

Perecnt Oy=Tarcent oryken In the exhaust gas as

measur ¥ Referanoe Mothod 3 in

Appendix A of Part 60 of this chapler.

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

¢ I.\I‘Hrn-,‘“-(h
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nns!nkg/loouproductmto
d:'tgmmwwm following
us H

Cax

_ 1€ (3.60) Q 10~%) [100)
Z

whare:
Caywkj viny! shioride/100
L:: uxmnt?z | ahloride s wisasured
y Twst Mathod 1,
; m-n-m‘ o vln!l shitrids &t ane suncaphers snd
13

t QuVolumatrio ﬁow rato 1 mifbr ws delermined by
. quuhndlolApmmmAuMW
.

of this mr
10- %= Dauversion Iactor for p

Zw=Production rate (n/hrfjm

(2) Test Method 107 is to be used to
determine the concentration of vinyl
chioride in each inprocess wastewater
stream for which an emission limit is
prescribed in § 61.65(b) (9) (1),

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

(1) The number of strippers and sam-
ples and the types and grades of resin to
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.

(11) Each sample 1s to be taken imme-
diately following the stripping operation.

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

(iv) At the prior request of the Ad-
ministrator, the owner or operator shall

vide duplicates of the samples re-
in paragraph (g) (3)(1) of this
ection.

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

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

(i) Test Method 107 is to be used to
determine the concentration of vinyl
chloride in each inprocess wastewater
stream subject to the emission 1imit pre-
scribed in § 61.64(e). The mass of vinyl
chloride in kg/100 kg product in each
in process wastewater stream is to be de-
termined by using the following equa-
tion:

produat.

v I 0 Y L)
hy ',‘,
whera

€ nr=ky ¥Finyl chlorhia/ion kg prmine
Ca=the conicenttatinn ol vinyl obloride aa mensured
by Test Method
R =watsr flow mtein l/br datarmr ned In secordance
with » metbod which bas been submitted to
snd approved by the Adioinistrator.
104 = Conversion factor lor ppm.
Z=Production rate (kg/hr), determined in accord-
ance with a method which hsa boon submltl.cd
&0d approved by the Administrato

(5) The reactor opening loss for which
an emizsion limit is prescribed in § 61.64
(a) (2) i5 to be determined. The number
of reactors for which the determination
15 to be made it to be specified by the

dministrator for each individual plant
t the time of the determination based
on the plant's operation. For a reactor
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that 1= xiso used as & stripper, the deter-
mination may be made immediately fol-
lowing the stripping operstion.

(1) Exoapt as provided in paregraph
@A) of this section, the rescior
opening loss & to be determined wsing
the following equation:

o W_(2.80) (107%) (Cb)
Y
whern;
f‘- ! " lnhhﬂdumlndumlk(pmdnet.
W= Capacity of the reactor in m'.
2.00=Daensity of rlnyl shloride at ons atmoaphere and
x* ('!ln 3,

104w Convarsion factor for ?

Ch=ppm by volume viny ehlorldo m determined by
Twst Method 106 or » portable hydrooarhon
detector which messures hydmcubon:

with a sensitivity of at least 10 ppm.
¥Y=Number of batches t.he feaotor was last

opened to tbe n
FA -Av uyl dllorlda oduced par
m‘ln the num n or batches uln‘:e the reactor
atmosphare.

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

(B) 1f a portable hydrocarbon detec-
tor is used to determine the concentra-
tion of vinyl chloride (Cb), a probe of
sufficlent length to reach the vessel bot-
tom from the manhole is t0 be used to
make the measurements. One measure-
ment will be made within 6 inches of the
vessel bottom, one near the vessel center
and one near the vessel top. Measure-
ments are to be made at each location
until the reading is stabilized. Al hydro-
carbons measured are to be assumed to
be vinyl chioride.

(C) 'The production rate of polyvinyl
chloride (Z) 15 to be determined by &
method submitted to and approved by the
Administrator.

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

. orinz. .
§ 6(}‘63.‘. vli"yry.r.cmori e mormorinp, Y8 -

tem is to be used to monitor an a contin-

uous basis the emiastons b om the woircos
for while)y eonendon Yhite nie preso et
Ve BROL 62 () aered (L), ML G %4a) el
BGLGE () (1), (b)), (), el {d) wind for
any control syster ta which 1eactor

emisaions are required to be ducted in ’
561,64 (a) (2) ur to which fugitive emis -
sions are required to be ducted in £61, 65
{b) (1) (ii), and (b) (2), (b) (5), (b) (6) (12),
and (b) (9) {ii).

(b) The vinyl chloride momt,oring Eys-
tem(s) used to meet the requirement in
paragraph (a) of this section is to be a
device which obtains alr sampels from
one or more points on a continuous
sequential basis and analyzes the samples
with gas chromotography or, if the owner
or operator assumes that all hydrocar-
bons measured are vinyl chloride, with
JAnfrared spectrophotometry, flame ion
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detection, or an equivalent or alterna-
tive method. The vinyl ¢hloride monitor-
ing system used to meet the requirementa
in § 61.85¢b) (8) (1) may be used to murt

the pequirements of this section.
{c) A daily span check is to bv conduct~

tod for each vinyl chlaride muorartoring

aystern used, Por all of the crnission

puurcme linted fn paragraph (o) of thie
aection, ool the ge for wnond an
eminnion himit ds prowcribed b Bed oo
{b), the daily span check 1= to be v ontuet -

ed with a concentration of vinyl chlerine
equal to 10 ppm. For the emission source
for which an emission limit 15 prescribed
in #6131, 62 (b), the daily span check s to
be conducted with a concentration ot vyl
chloride which is determaned to be equi~
valent to the emission lirmit for that somree

based on the emission test required bykb7.67.

The calibration is to be done with either:
1) A ealibration” gas mixturé pre-
pared from the gases specified in sections
5.2.1 and 5.2.3 of Test Method 106, or
(2) A calibration gas cylinder c¢on-
taining the appropriate concentration of
vinyl chloride. If a calibration gas
cylinder is used, the analvsis must he
traceable to the National Bureau of
Standards or to a gravimetrically cali-
brated vinyl chloride permeation tube.

§ 61.69 Initial report.

(r) An owner or operator of any
source to which this subpart applies shall
submit & statement in writing notifying
the Administrator that the equipment
and procedural specifications in §§ 61.65
(1), (BB, (b)(3), (b)), () (),
(b (6), () (D, and (b)(8) are being
implemented.

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

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

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

(1) A lat of the equipinent instalied
for compliance,

(2) A descriplion of the physiead angd
funrtional charpeterialier of oarh Plons
of equipmeant.

(3) A description of the methods
which have been incorporated into the
standard operating procedures for meas-
uring or calculating the emissions for
which emission limiis are prescribed in
5§ 61.65 (b) (DA and MW W),

(4) A statement that each plece of
equipment is instatled and that each
biece of equipment and each procedure
15 being used.

§ 61.70 Scmiannual report.

(2)" The owner or operator of any source

to which this subpart applies shall sub-
mit to the Admanistrator on Septem-~
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ber 15 and March 15 of each year a report
in writing containing the information
required by this section. The first semi-
annual report is to be submitted follow-
ing the Airst full 6 month reporting period
after the initial report is submitted.

(b) (1) In the case of an existing source
or a new source which has an initial
startup date preceding the effective date,
the first report is to be submitted within
180 days of the effective date, unless a
waiver of compliance is granted under
§61.11. If a waiver of compliance is
granted, the first report is to be sub-
mitted on a date scheduled by the Ad-
ministrator.

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

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

(1> The owner or operator shall in-
clude in the report a record of any emis-
sions which averaged over any hour
period (commencing on the hour) are
in excess of the emission limits pre-
scribed in $8 61.62¢(a) or (b), § 61.63(a),
or §§ 61.64(a) (1), (b), (¢), or (d), or for
any control system to which reactor
emissions are required to be ducted in
§$ 61.64(a) (2) or to which fugitive emis-

sions are required to be ducted in § 61.65-

(b)Y (1) 4D, (b) (2), (b) (B), (b)Y (B) W), or
(b) (8) (i) The emissions are to be meas-
ured in accordance with § 61.68.

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

(1) I batch stripping is used, one rep-
resentative sample of polyvinyl chloride
resin is to be taken from each batch of
each grade of resin immediately follow-
Ing the completion of the stripping,
and grade and the date and time the
batch is completed. The corTesponding
quantity of material processed in each
stripper batch 18 to be recorded and iden-
tified by resin type and grade and the
date and time the batch s completed.

(H X continuous stripping is used,
one representative sample of polyvinyl
chioride resin is to be taken for each
grade of resin processed or at intervals
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of 8 hours for each grade of resin which
18 being processed, whichever is more fre-
gquent. 'The samble is to be taken as the
resin flows out of the stripper and iden-
tifled by resin type and grade and the
date and time the sample was taken.
The corresponding quantity of material
processed by each stripper over the time
period represented by the sample during
the eight hour period, iz 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 1z to be determined
on & dry solids basis and by a method
submitted to and approved by the Ad-
ministrator.

dv) 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 (¢c)
(2) (i) of this section,

(v) The report to the Administrator by
the owner or operator is to include the
vinyl chloride content found in all the
samples required in paragraphs (c)(2)
() and (c) (2) (1) of this section, aver-
aged separately for each type of resin,
over each calendar day and weighted ac-
cording to the quantity of each grade of
resin processed by the stripper(s) that
calendar day, according to the following
equation:

n

Pa, Mg,
1
Qr,
Pg, Mg, | PF?MG,"I-- ... +Pg, Ma,
Qr,'
A=2-hour aversge congcontration of type T, resin =

P
Q-To%nﬁﬁon of type T, resin over the 24-hour

peri g
Ti=Type of resin: =12, .:.m whare % i» total
number o{‘ resin types produced doring the 24-

hour period.
M=Coneeatretion of vinyl chloride in one sample of
prade G, resin, in pi

™
A=

pIn.
PeProduction of grade G: resin repressntad by the |

sanple, in kg.
1= (irade of reain, o.g., Gy, Gy, and Gy.
n=Total oumber of grades of resin produced during
- the M-hour period,

(v]) The owner or operator shall re-
tain at the source and make available
for inspection by the Administrator for
a minimum of 2 years records of all data
needed to furnish the information re-
quired by paragraph (¢)(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) (1) and (c¢) (2) (i) of this section,
identified by the resin type and grade
and the time and date of the sample, and

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

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

§ 61.71 Recordkecping.

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

(1) A record of the leax:- detected by
the vinyl chloride monitoring system, a-
required by § €1.65(b»¢8), including the
concentrations of vinyl chlonde a-
measured, analyzed, and recorded by the
vinyl chloride detector, the location ot
each measurement and the date and ap-
proximate time of eaclh measurement

(2) A record of the leaks detected
during routine monitoring with the
portable hydrocarbon detector and the
action taken to repair the leaks, as re-
quired by §{61.85(b)(8), includmmg o
brief statement explaining the location
and cause of each leak detected with
the portable hydrocarbon detector. the
date and time of the leak and any action
taken to eliminate that leak measured 11
accordance with § 61.68.

(3) For the relief discharges from
reactors subject to the provisions ol
§ 61.65(a), a dnily operating record lor
each reactor, including pressures i
temperatures,

2. Appendix B 15 amonded by adehing
Test Methods 106 and 107 us follows,

MerEop 106—DETERMINATION oF VINY(
CHLORIDE FROM STATIONARY SOURCES

INTRODUCTION

Performance of this method should nat os
attempted by persons unfamiliar with the
operation of a gas chromatograph. nor bv
those who are unfamiliar with source sam-
pling, a8 there are many details that &re
beyond the scope of this presentation. Caje
must be exercised to prevent exposure ot
sampling personnel to vinyl chloride, a car-
cinogen.

1. Principle and Applicability.

1.1 An integrated bag sampie of stack gas
containing vinyl chloride (chloroethylene)
is subJected to chromsatographic analysi.,
using A filame lonization detector.

1.2 The method is applicable to the mea--
urement of vinyl chioride in stack gases from
ethylene dichloride, vinvl chloride and poly-
vinyl chloride manufacturing processes, ex-
cept where the vinyl chloride is contalned in
particulate matter,

2. Range and Sensitivity

The lower limit of detection will vary ac-
cording to the chromatograph used. Valtew
reported tnciude 1 > 107 mg and 4 7
mg.
3. Interferences

Acetaldehyde, which can occur in some
viny! chloride sourcer, will interfere with the
vinyl chloride peak from the Ohromosorb 102
column. See sections 4.3.2 and 6.4. If resolu-
tion of the vinyl chloride peak is still not
satisfactory for a particular sample, then
chromatograph parameters can be further
altered with prior approval of the Admin-
istrator. If alteration of the chromatograph
parametera talls to resolve the vinyl chloride
peak, then supplemental confirmation of the
vinyl chloride peak through an sbsolute
analytical technique, such a5 mass spectro=-
BCOPY, MUkt be performed.

4. Appatratus.

4.1 Sampling (Pigure 1)

4.1.1 Probe--Stainleas steel, Pyrex glass,
or Teflon tubing according to stack temper-
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ature, sach equipped with » glass wool plug
to remove particulate matter.

4.13 Bampls lino—Tefion, 6.4 mm outside
dismeter, of suficient length to oonbtect
probe to bag. A new unused plece is smmployed
for each series of bag snmplas that constltutes
an smission test.

413 Male (3) snd fernale (2) stainiess
#teel quick-connects, with ball chécks (one
pair without) located as shown in Figure 1.

4,14 ‘Tedlar bags, 100 liter oapacity—To
eontain sample. Teflon bags are not soospt-
nble. Aluminized Mylar bags may be used,
provided that the samples are analyzed
withih 24 hours of collection.

415 Rigid leakproot containers for 4.1.4,
with covering to protect contents from sun-
light. .

4.1.6 Needle valve—To adjust sample flow
rate.

417 Pump—Leak-free. Minimum capsc-
ity 2 liters per minute,

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

4,19 Plow meter—Por observing sample
flow rate; capable of measuring s fiow range
from 0.10 to 1,00 liter per minute,

4110 Caonneciing tubing—Teflon, 6.4 mm
outside diameter, to assemble sample train
(Figure 1).

4.1.11 Pitot tube—Type 8 (or squivalent),
attached to the probe so that the aammpling
flow rate can be reguiated proportional to
the stack gas velocity.

432 Banmple recovery.

421 Tubing-Teflon, 64 mm outside
dipmetsr, to connect bag to gas chromato-
graph sample loop. A new unused piece I=
employed for each series of bag samples that
constitutes an emiasion test, and is to be dis-
carded upon conclusion of analysts of those

bags.
43 Analysis,
431 QGas chromatograph--With flame

lonization detector, potentiametric wirip
chart recorder and 1.0 to 5.0 ml heated sam-
pling loop in sutomatic sample valve,

4.3.2 Chromatographic column—BStainless
steel, TINx 3.2 mm, containing 80/100 mesh
Chromosorb 102, A secondary colum of GE
HP-06, 20% on 00/80 mesh AW Chromosorb
P, stainiess steel, 2.0 m X 3.2 mm, will be
required if acstaldehyde is present. If used,
the 8F-96 column is placed after the Chromo-
sorh 102 column The combinhed columns
should then be operated st 110*C.

433 Tow meters (2)—Rotameter type,
0O to 100 mi/min capacity, with flow control
valvea,

434 Gas regulators—For regquired gas
¢ylinders.

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

4.3.6 RBarometer—Accurate to 5 mm Hg, to
measure atmospheric pressure around ges
chromatograph during sample analysis.

437 Pump—Leak-free, Minimum capac-
1ty 100 ml/min.

4.4 Calibration.

4431 Tubing—Teflon, ¢4 mm outside
diameter, separate pisces marked for each
calibration concentration.

442 Tedlar bags—Sixtesn-inch Kjuare
size, separaie bag marked for each calibra-
tion concentration.

443 Byringe—0.5 mi, gas tight.

; 444 Byringe—b0ul, gas tight.

1 Mention of trade pames on specific prod-
ucts does not constitute apdorsement by the
Environmental Protection Agency.
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448 Pow meter—Rotemeter type, 0 to
000 ml/min range accurme to +1%, to
meter nitrogen in preparstion of standard

gas mixtures.

446 Btop wstch—Of known accuracy, o
#ime gas flow in preparstion of standard gas
mixtures

5. Boagents. It 15 necessary that all rea-
gents be of chromatographic grade.

51 Analysia

5.1.1 Hellum gas or nitrogen gas—Zero
grade, for chromatographic oarrier gas.

512 Hydrogen gas—Zero grade,

5.1.8 Oxygen gas, or Alr, as required by
the detector-—Zero grade,

52 Calibration,

5.2.1 Vinyl chloride, 989+ %—Por prep-
arstion of standard gas mixtures,

622 Calibration cylinders (3), optional—
One each of 50, 10 and 6 ppm vinyl chloride
in nitrogen with certified analysis. Analysis
must be traceable to NBS (Nations! Bureau
of Btandards) or to a gravimetrically cali-
brated vinyl chloride permestion tube.

62.8 Nitrogen gas—Zero grade, for prep-
aration of standard gas mixtures:

€. Prooedurs.

6.1 Sampling. Assemble the sample train
a: in Pigure 106-1. Perform » bag leak check
according to Bectlon 7.4, Observe that mll
connections between the bag and the probe
are tight, Place the end of the probe at the
centroid of the stack and start the pump
with the needle valve adjustsd to yleld »
flow of 0.5 lpm. After a period of time suffi-
cient to purge the line several times has
¢lapaed, connect the vacuum line to the
bag and evacuate the bag until the rotam-
eter indicates no flow. Then reposition the
sample and vacuum lines and begin the ac-
tusl sampling, keeping the rate proportional
to the stack velocity, Direct the gas exiting
the rotameter away from sampling personnel.
At the end of the sample period, shut off the
pump, disconnect the sample llne from the
bag, and disconneet the vacuum line from
the bag container. Protect the bag container
from sunlight.

6.2 Bample Btorage. S8ample bage must be
kept out of direct sunliight. When at all pos-~
sible, analysis i8 to be performed within 24
hours of sample oollection.

6.3 Bample recovery. With a piece of Tef-
lon tubing.identified for that hag, connect a
bag jnlet valve {0 the gas chromatograph
sample valve. Switch the valve to withdraw
gas {rom the bag through the sample loop.
Flumb the equipment so the sample gas
passes from the sample valve to the leak-free
pump, and then t¢ & charcoal tube, followed
by s 0-100 mi/min rotameter with flow oon-
trol valve.

64 Analysis. Bet the columnn temperature
to 100" C the detectar temperature to 160°
C, and the sample loop temperature to 70° C,
When optimum hydrogen and oxygen flow
rates have been determined verlly and main.-
tain these flow rates during all chromato-
graph operations. Using 2zero helium or
nitrogen as the carrier gas, establish a flow
rate in the range consistent with the manu-
facturer's requirements for satisfactory de-
tector operation. A fiow rate of approxi-
mately 40 ml/min showld produce adequate
separations. Observe the base line periodi-
cally and detarmine that the nolse level hax
stabilized and that base line drift has ceased,
Purge the sample Joop Tor thirty seconds st
the rate of 100 ml/min, then activate the
sample valve. Record the injection time (the
position of the pen on the chart at the time
of sample injection), the sample number, the
sample loop temnperature, the eolumn tem-
perature, carrier gas flow rate, chart spesd

and the attenuator setting. Record the
laboratory pressure. From the chart,

. select the peak having the retention time
corresponding to vinyl chloride, as dater
mined in Section 7. 2, Measure the peak
area, Am, by use of a disc integrator or
2 planimeter., Measure the peak height,
Hm. Record Am, Hm, and the retention
time. Repeat the injection at least two
times or until two consecutive vinyl
chloride peaks do not vary in area maore
than 5%, The averapge value for these
two areas will be used to compute the bag
concentranon.

Compare the ratio of Hn t0 Am for the vinyl
chloride aample with the same ratio for the
standard peak which i1s closest in height As
& guideline, if these ratios differ by more
than 10%, the vinyl chloride peak may not
be pure (possibly mcetaldehvde is present)
and the secondary column should be em-
ployed (ses Bactionh 4.3.2),

6.5 Measure the ambient temperature
and barometric pressure near the bag.
{Assume the relative humidity to be 100
percent. ) Frofm a water saturation vapor
pressure table, determine and record
the water vapor content of the bag.

7. Callbration and 8tandards.

7.1 Preparation of vinyl chloride standard
gas mixtures. Evacuate a sixteen-inch square
Tedlar bag that has passead a leak check
(described in Bection 7.4) and meter in 50
liters of nitrogen. While the bag 1s filling, use
the 0 5 ml! syringe to inject 260a) of 9.0+ %
vinyl chloride through the wall of the bag.
Upon withdrawing the syringe needle, im-
mediately cover the reswlting hole with a
plece of adhesive tape. Thir gives s concen-
tration of 60 ppm of vinyl chioride. In a like
manngr use the other syringe to preparns dilu-
tions Raving 10 xnd 5 ppm vinyl chloride
concenirations. Place mach bag on a smonth
surface and alternately depress opposits
sides of the bag 60 times to further mix the
ganes,

7.2 Determinstion of vinyl chloride re-
tention time. This section can be performed
simultaneously with Bection 738, Establish
chromatograph conditions identical with
those in Bection 6.3, above Bet attenuator
o X 1 position. Flush the sampling loop
with zero heiluln or nitrogen sand activate
the sample valve. Record the injection time,
the sample loop temperature, the columnp
temperature, the carrier gas flow rate, the
chart speed and the sttenuator setting,
Rocord peaks and detector responses that
oceur in the shwence of viny! chloride. Main-
tain conditions With the equipment plumb-
ing arreanged identically to Bection 6.3, ftush
the sample loop for 30 seconds mt the rate of
100 mi/min with one of the vinyl chloride
calibration mixtures and activate the sample
valve, Record the {njection time Belect the
peak that corresponds to vinyl chloride,
Measure the distance on the chart from the
‘injection time to the time at which the peak

' maximium occurs. This quantity, divided by

the chart speed, is detined as the retention
time Record.

73 Preparation of chromatograph eali-
bration curve. Make a gas chromstographic
messurement Of sach standard gs: mixture
(described in Bection 7.1) using conditions
‘identical with thoss listed in Bection 63
‘above. Flush the sampling loop for 30 seconds:
ist the rate of 100 ml/min with each standard
‘gas mixtire and activate the sampls valva
'Record C,. the concentrations of vinyl chlo-
‘ride injected, the attenustor setting, chart
ispoed, peak ares, sample loop tmnperature,
wolumn temparature, oarier gas flow rats,
snd retention time, Record the aboratory
pressure. Oalculate A, the peak area mults-
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plied by the attenuator setting. Repeat until
two injection areas are within 8%, then plot
those points vs C,. When the other conoen-
trations have boon plotted, draw a smooth
curve through the poiuts, Perform calibim-
tion dally, or before and after sach set of
bag samples, whichever is more frequant,

74 PBPag lsax checks. While performaioe
of this section is required subsequent to bag
se, it 18 also advised that it be performed
prior to bag use. After sach use, make sure
» bag did not develop leaks as follows. TO leak
cheok, connect a water managmetor and pres-
surize the bag to 5-10 cm H,O (24 in HO).
Allow to stand for 10 minutes. Any displace-
ment in the water manormeter indicates a
‘leak. Also check the rigid container for leaks
in this manner.

(NorE: An alternative leak check method
s to pressurize the bag to 5~10 em H,O or
2-4¢ in. H,O and allow to stand overnight.
A deflated bag Indicates a leak.) Yor each
sainple bag in it rigid container, place a
rotameter in-line botween the bag and the
pumgp inlet. Evacuste the bag. Mallure of the
rotamestar to regiater pero flow when the bag
appears 10 be empty indicates a leak,

8. Oulculations.

8.1 Determine the sample peax ares
follows !

A=A A,
Equation 106-1

¥ The sample peak

+=The sampl ares.
AnnThe measursd ATea.
Ay=The sttenustion factor,

82 Vinyl chloride concentrations, From
ths ocalibration curve described in Bection
7.8, above, select the value of O, that cor-

reponds to A, the sample peak area. Oal-
culate C, as follows:

C.P. T,

C'=P“ T.(1—EBws)
Equation 106-3

Wheore:
Bai=The wnl.er vapor content of tbe bag samble, m
Cy=The wnnmﬂun of vinyl chioride in the bag
C.=The eomnmon of vinyl chloride indieated by

the gas chromatograph, In p
P.=The refetencs pressurs, ﬁﬁmq Twremmry
- Th.neotdod plc‘lnﬂu ullbnﬁo‘n. s sbeoltzte
- [ tampers m on o
""" aoale at the tEne of Aalyas, *K.

Pi=The hbont.ory preasure st Wme of ahalysis, moy

T,=The ref [ the
\emperature tecorded duﬂnl calibration, '1‘(0”
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METROD 107--DETERMINATION OF VINTL CHLO-
»m CONTENT OF INPROCESS WASBTEWATER
SAMPLES, AND VINYL CHLORIDE CONTENT OF
PorYvINTL CHLORIDRE Rysny, BLURRY, Wer
CAKE, AND LATEE BAMPLES

INTRODUCTION

Porformance of this method should not be
attempted by parsons unfamiliar with the
opetation of & gas chromastograph, nor by
those who are unfamilinr with sammpling, s
there are many detaila that are beyond the
so0pe Of this presentation. Care muat be
sxarcised to prevent sxposure of sampling
personnel to viny! chioride, a carcinogen.

1. Principle and Applicability.

1.1 The basls for this method relates to
the vapor equilibriuin which M established
between RVOM, PVQ, resin, water, and alr
in & clossd system. It has boen demonstrated
that the RVOM in & PVO reain will equili-
brats in & closed veassl quite rapidly, pro-
vided that the temperature of the PYC resin
is maintained above the gisss transition
temporature of that spectfic resin.

132 This procedure is suitable for deter-
mining the vinyl chloride monomer (VCM)
coptent of inprocess wastewster samples,
and the residual vinyl chloride monomar
(RVCM) content of polyvinyl chlaride (PVC)
resins, wet cake, alurry, and latex samples,
It cannot be used for polymer in fused form,
such as sheet or cubea. If a resclution of the
vinyl chloride posk is not satiafactory for a
particular sample, then chromatograph
parameters may be alteted with prior ap-
proval of the Administrator, It there is rea-
son to believe that some other hydrocarbon
with sn identical retention tims s present
in the sample, then supplemental confirma-
tion of the vinyl chloride peak an
absolute analytical technique, such as mass
spectroscopy, should be performed.

2. Range and Sensttivity.

The lower Limit of detection of vinyl chlo-
ride will vary according to the chromato-
graph used. Values reported tnclude 1Xx 10+

T

mg and 4 X 10-Y mg. With propar calibration,
the upper limit may be extended as needed

3, Precision and Reproducibllfty.

An interiaboratory comparison between
seven laboratories of thres resin samples,
each split into three parts, ylelded s standard
doviation of 2.63% for a sampie with a mean
of 3.00 ppm, 4.168% for a sample with & mean
of 1.68 ppm, and 5.29% for a sample with a
mean of 62.68 ppm.

4. Bafety.

Do not releass vinyl chloride to the labora-
tory atmosphere during preparation of stand-
ards, Venting or purging with VOCM/air mix-
tures must be held to a minimum. When
they are required, the vapor muat be routed
to outside atr, Vinyl chloride, even at low
ppm levels, mugt never be vented inside the
laboratory. After vials have been analysed,
the pressurs within the vial must be vented
prior to removal from the instrument turn-
table. Vials must be ventad into an activated
charcoal tube using s hypodermic needie to
prevent releass of vinyl chloride into the
laboratory stmosphére. The charooa! must
be replaced prior to vinyl cbloride break-
tarough.

5. Apparatus,

5.1 Bampling.

5.1.1 Bottles—80 ml (2 o), with waxea
lined screw on tops, for PVC samples.

5.13 Vials—50 ml Hypo-vials,! ssaled with
'r‘enon faced Tuf-Bond discs for water sam-
plea,

5.1.3 Electrical tape--or equivalent, to
prevent loosening of bottle tops.

653 Bample recovery.

521 Vials—With seals and eaps, Perkin-
fmtx:r Corporation No. 106-0118, or «quive-
jon

622 Analytical balance—Capable of
woighing to *0.001 gram.

823, Byrings, 100 al—Frecision BSerle
"A" No. 010028, or equivalent,

1 Montion of trade nams on spacific prod-
ucts doss not constitats sndorsement by the
Kaviroumental Protection Agenoy.

. 1974
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5324 Vial Sealer, Perkin.Flmer No. 1086-

Ons  chromatograpb—Parkin-Elmer
tion Model P40 head-epace aoa-
lyzer, No. 104-0001, or equivalent.

532 Ohromstographic  column—Btain-
sz stedl, 2 m X332 um, ocontaining 0A%
Carbowsx 1500 on Carbopak A, Perkin-Elmwer
Corparation No, 106-0133, or equivalent.
COarbopek O can be used in place of Carbopak
A

5.4.83 ‘Thermometer—0 to 100* C, aocurate
0 =0.1° C, Pwkin-Elmer No. 1050100 or
equivalent.

534 Bample tray thermostat system—
Perkin-Elmer No. 105-0108, or equivalent.

53.6 Septa—Bandwich type, for auto-
matic dosing, 13 mm, Perkin-Elmer No. 106~
1008, ar equivalent. ‘

5.3.8 Integrator - recorder — Hewlett -
Packard Mode] 3380A, or squivalent.

53.7 Pilter drier assembly (3)—Perkin-
Elmer No, 2230117, or squivalent.

53.8 Boap Aim flowmeter—Hewlett Pack-
ard No. 0101-0118, or equivalent.

5.4 -Oslibration.

54.1 Regulators—Ior required gas cyin-
dern.

6. Renagents.
6.1 Analysis
6.1.1 Hydrogen gas—%soro grad
812 Nitrogen gas—sero grade.

Standard cylinders (4)-—one each
of 50, 800, 2000, and 4000 ppm vinyl ¢hloride
in nitrogen, with certified analysis.

7. Prooodure.

7.1 Bampling.

7.1.1 PVC sampling-—Allow the resin or
slurry to fiow from s tap op the tank or sllo
until the tap line has been well purged. Br-
nd a 60 md sampls bottle under the tap, oill,
d immediately tightly aap the bottls. Wrap
trical taps sround the cap and pottle o
vent the top from loosening. Flsoe sn
identitying label on each bottle, and record
the date, time, And sample location both on
the bottiea and in & log book.

712 Water ssmpling-—Frior to use, the
B ml vials (without the discs) must be
capped with saluminum foll and mufiied at
400°C Ior at least one hour to destrvy or
TAamove ANy organic matter that could in-
tearfere with anslysis. At the sampling loca-
tion fill the vials bubble-free, to ovwrilowing
80 that & convex meniscus forms at the top.
The exceas water ls displaced as the sealing
disc is carefully placed, Teflon side down, on
the opening of the vial. Pisoe the aluminum
senl over the duc and the neck of the vial
and orimp into place. AMix an jdentifying
label on the bottle, and recard the date, time,
and sample location botk on the vials and
in & log book, All samples must be Xept re-
Irigerated until analyped.

7.2 Bample recovery. Samples must be run
within 34 hours.

721 Resin samples—The weight of the
Tesin used must be between 0.1 and 4.5 grama.
An exact weight must be obtained (+0.001
gram) for each sample In the case of sus-
pension resins a volumetric cup oan be pre-
pared which will hold the required amount
of sample. The sample bottle s opened, and
the cup volume of reain s added to the tared
sample vial (including ssptum and alumi-
num cap). The vial s immediately sealec
and the eXact sampie weight is then pbtained,
Reoport this value on the data sheet as It in
required for calculation of RVCOM. In the
onse of reiatively dry resin samples (water
scontent < 0.3 weight %), 100 4l of distilled
Water must be injocted into the vial, after

-

RULES AND REGULATIONS

sealing and weighing, using s 100 41 syringe.
In the onss of dispersion resins, the eup
cannot be used. The sampls & instead
weighed approximately in an sluminum dish,
transferred to the tared vial and weighed
acovurataly in the vial. The sample is than
plsced In the Pwrkili-Elmer head space ana-
lyzer (or equivalent) and conditioned tor obe
hour at 90°C,

Norz: Boine aluminum vial caps have a
sonter section which must be removed prior
to placing into sample tray. If not removed,
sorious damage to the injection needle will

oceur,

722 #8usponsion resin siurry And wet cake
samples—8lurry must be fitered using s
small Buchner funnel with vacuum to yield
wet cake. The filtering procesa muat be con-
tinued only as long as & steady stream of
water ix axiting from the funnel, Excessive
fltration tme could result in some loas of
VCM. The wet cake sample (0.10 to 45 grams)
15 added to & tared vial (including septum
and aluminum c¢ap) and immedistely sealed.
Sample weight is then determined to 3 deci-
roal places. The sample is then placed in the
Perkin-Elmer hoad space analyzer (or squiva-
lent) and conditioned for one hour at PO*C.
A sample of wet cake 1s used to determine
T8 (total solMis). This 1s required for calcu-
iating the RVCM.

733 Dispermiont resin slurry samples—
This material should not be filtered. Sample
must be thoroughly mized. Using a tared
wial (including septum and sluminum cap)
sdd approximately 8 drops (025 to 035
grams) of slurry or latex using a medicine
dropper. This should be done immediately
after mixing. Seal the vial as soon as possible.
Determine sampls weight accurate to 0.001
grams. Total sample weight must not exceed
0.60 grams. Condition the vial for one hour
&t 90°C in the analyser. Determine the TH
on the slurry samples (Section 7.3.8).

724 Inprocess Wastewaiter ssmples—
Using a tared vial {including septum and
sluminum cap) quiekly add apprommately
1 eo of water using & medicins dropper. Beal
the vial a3 \oon a8 possible. Determine
sample welght accurate to 0.001 gram. Con-
dition the vial for two hours at $0°C in the
analyzer.

T3 Analysis.

73.1 Preparation of gas chromatograph—
Install the chroma ¢ columpn and con-
ditlon overnight at 150+C, Do not connect the
exlt end of the column to the datector while
conditioning.

7311 Fiow rate adjustmenta—Adjust
flow rates as follows:

a Nitrogen carrier gas—3et regulator on
cylinder %0 resd 50 psig. Bet regulator oh
chromsatogtaph to 1.3 kg/cm® Normal fiows
st this pressure should be 28 t0 40 cc/minuts.
Check with bubble flow metar.

b. Burner alr supply-—Set regulator on cyl-
inder to read 50 psiz. Bet regulator oo
chromsatogtaph to supply air to burner at a
rate between 250 and 300 cc/minute, Check
with bubble flowmeter.

3. Hydrogen supply—8et regulator on cyl-
inder to read 30 psig. Sst regulator on
chromatograph to supply approximately
8545 co/minute. Optimize hydrogen fiow to
yield the most sensitive detsctor response
withput extinpuishing the finrmne. Check flow
with bubble meter and record this flow

73,132 Temperature adjustments—=Bet
temperatures as follows:

& Oven (chromstographic coluton), BO*
C.
b, Dosing line, 140° C.
¢. Injection biock, 140* C,

@ SBample chamber, water temperature,
R0 Ct10° C.
7.3.13 Ignition of fame lonization detec-

tor—Ignite the detector according to the
manufacturer’s instructiona. .

7314 Amplifier balance—DBalance the
amplifier sccording to the manufacturer's

7332 the chromastograph—
Program the chromatograph as follows:

s I—=Dgating time—The normal setting i
2 seconds.

b. A—Analysis time -The normal setting
s 8 minutes. Certain types of samples con-
tain bigh bolling materials which can cause
interference wtih the vinyi chloride peak on
subsequent anslysss. In these cases the
analysis time must be adjusted to eliminate
the interference. An automated backfiush
systemn can also be used to solve this prob-
lem.

¢. B—Plushing—The normasl setting is 0.3
minutes.

d. W—Stabilization time-The nomasl set
ting is 0.2 minutes.

o. X-—Number of analyses per sample--The
normsl setting ts 1.

733 Proparation of sample tirntable— PBe.
fore piacing any sample into turntable, be
certain that the omnter section of the alu-
minum cap has been removed. The numbered
sample bottles should be placed in the cor-
responding numbered poeltions in the turn-
table, Insert samples in the following order:

Posttions 1 & 3—Old 2000 ppm standards
for conditionig. Thess are necessary only
after the analyzer has not heen used for 24
hours or longer,

Position 3-—50 ppm standard, freshly pre-

pared,
Posltion 4—500 ppm standard, freshly pre-

Position 5—2000 ppm standard, freahly
prepared.

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

Posttion 7-—Sample No. 7 (This is the first
sample of the day, but i given as 7 to be con-
sistent with the turntable and the integrator
printout.)

After all samples have beoen positioned, in-
sert the second set of 50, 500, 2000, and 4000
ppin standards, Bamples, including stand-
arda must bs oconditioned in the bath of
90* ©C for 1 hour (not o exceed § hours),

784 Btart chromatograph program—
‘When all assmples, including standards, have
been conditioned at 90* C for 1 hour, start
the analysis program secording to the manu-
facturers’ instructions. These inatructions
must be carefully followed when starting
and stopping program to prevent damage to
the doaing asssmbly.

735 Determination of total solida (TS).

For wet cnke, slurry, resin solution, and
PVC latex samples, determine T8 for each
sample by accurately weighing approxim-
ately 8 to 4 grama of sample in an alumtnum
pun before and wafter piacing in & drafi
oven (1056 to 110* C), Bamples must be dried
to constant welght. After fimt weighing re-
turn the pan to the oven for s short pe-
riod of time and then reweigh to verify coms-
plete dryness. TS is then calculated as the
final sample weight divided by initial sam-
Ple weight.

8. Calibration.

Callbration & to be performed each eight-
hour period when the insiruament s used.
Each day, prior to running samplea, the col-
umn should be conditioned by running two
of the previous days 3000 ppm standards.

8.1 Preparstion of Standards,

Calibration standards are prepared by All-
ing the vials with the vinyl chloride/nitro-
gen standards, rapidly seating the septum
and sealing with the aluminum cap. Use &
stainleas stoel line from the cylinder to the
vial, Do not use rubber or ‘ygon tubing, The
sample line from the eylinder must be

t
.

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

UCC 102785




RULES AND REGULATIONS

purged (into hood) for several minutes prior
to fAlling vials After purging, reduce the fiow
rats 0 approximately 500-1000 oc/min, Place
sud of tubing into vial (Dear Bottom) and
after ons minute slowly remove tubing. Plaod
septum {n vial as soon sa possible to mini-
mine mixing air with sample. After the stand-
ard vials are ssaled, inject 100,] of dtstilled
water.

8.2 Proparation of chromatograph calibra-
tion curve.

Prepare two 50 ppm, two 500 ppm, two 2000
ppm, and two 4000 ppm standard samples,
Run the calibration samples in exactly the
sam® MAnner as regular samples. FPlot A.,
the integrator area counts for each standard
sample vs C_, the concentration of winyl
shloride in ¢ach standard sample. Draw a
1ine of best fit through the pointa

9. Calculations.

9.1 Response factor,

From the calibration curve described in
8ection 82, above, select the value of C.
that corresponds to A, for each sample, Com-
puta the response factor, Ry, for ench sample,
as follows:

R,_-g—" Equation 107-1

92 Residual vinyl chloride monomer con-
ocentration, or vinyl chloride monomer con-
osntration, .

Caleulate Crre ax follows:

A, P. M.V,
m R

+K7'a

"¢=

Equation 107-2
whers

Croeml unoantmuun of vinyl chloride in the sumphe,

P.-hbonm » pheu prossure, mm H

Ty= Room tampetature, * ¢

M .= Molecular welxht of vcu (62.5).

v ,-Vo'lum of vapor pham (visl volume Jes sample

ol ums).
m.-dehl of sam
R=(as sonstant P-"gml.
K -nenré'l Law constant kv VOM in PVO st
K-M'.'xlo-!-x. for VCM mm 1 =
Kpmnm) wastewnter sample st W0°C,
=50X104= K,
Ty=Equillbration tempersturs, *X.

If the following conditions are met, Equation 107-2
sal be simplified as blhn:

L Ti=220 (2" K

L Ty C (203 E)

3 Py=760 mn, Hg.

4. Vg=Vy-Hh=235 -ml_t“

. '
V=Vial veiums, w (3.5:
& Genple conviaing lean than 0.0% water:

_A ., 5.988X 10~
Crnmgt (4.197)(10 R )

Equation 107-3

The bollow| fiera! equation oan be meed for
sample whlohh;%n't.:m. YOM, PYC sttd/or water. s

4P
Cru‘- R]Tl

M.V, :
X[_RnT‘ +K,(T8)Tx: K.(I—TS)T:]

Equation 1074
whers:
T.=Total solids.
Note: K, must be detarmined.

Resulta ealculated using Eguation 107-4
represent concentration based on the total
sample. To obtain results bassd on ary PVC
content, divide by TH.

Fonln( ta) Mnuurum le, Equation

'Ppmumaw Rbyis p!

A, [5 988)( 10

Cue"‘ +(2-066x10_')]

Equation 107-5
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