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INTRODUCTION

The Aberdeen Plant manufactures polyvinyl chloride (PVC) resin via

batch suspension polymerization. Vinyl chloride, a colorless vapor
at ambient conditions, has been identified as the cause of serious

health problems. The EPA has promulgated specific emission limita-
tions regarding the chemical.

As a user of vinyl chloride, the Aberdeen Plant is subject to com-
pliance with the EPA's emission standard. Since identification of
the ‘associated health problems with vinyl chloride, the plant has
expended substantial funds (in excess of $10 MM) to control emission
sources and develop emission containment technology.

The facilities for containment of vinyl chloride emissions are
essentially complete. Proper operation of the facilities will allow

the Aberdeen Plant to contain emissions to the extent required by the
EPA's regulation.

This document is written to describe the emission containment facilities
and techniques emploved by the plant. Information on facilities and

methods of compliance are described as well as specific operating pro-
cedures that are used.

The Compliance Manual is organized into various sections. Section 11
contains the Emission Standard as it appeared in the Federal Register

on October 21, 1976. Section III describes the general containment
philosophy and approach used at Aberdeen. Section IV relates to the
specific types of approaches used to achieve or demonstrate compliance,
Sections V, VI, and VII contain specifics of compliance with each part
of the EPA regulation. These sections are used to segregate 1) facili-
ties which in themselves result in compliance 2) facilities for which

- calculational methods are needed to show compliance 3) facilities for

which emission testing or sampling is needed to prove compliance.

For those facilities which require testing, the testing methods and
procedures are described in Section VIII.

Recordkeeping requirements are described in Section IX.

The standard fprther requires a “'Leak Detection and Climination Plan".
Aberdeen developed such a plan and it has been in force since mid-1977.
The plan 1$ included in Section X.
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ABERDEEN PVC PLANT .

NATIONAL EMISSION STANDARD FOR HAZARDOUS AIR POLLUTANTS

STANDARD FOR VINYL CHLORIDE

Attached is the subject document as it appeared in the Federal Register

on October 21, 1976.
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B

" ARDS FOR HAZARDOUS AIR POLLUTANTS

~~

Standard for Vinyl Chloride
On December 24, 19756, under section

' 112 of the Clean Alr Act, as amended (42

U.8.C. 1857), the Environmental Protec-
tlon Agency (EPA) added vinyl chloride

~ %o the list of harzardous nir pollutants

(40 FR 50477 and proposed o national
emlission standard for 1t (40 FR@ 59532).
The standard covers plants which manu-
facture ethylene dichloride., vinyl
chioride, and/or polyvinyl chloride.

EPA decided to regulnte vinyl chloride
because it has been implicated as the
causal ngent of anglosarcoma and other
serlous disorders, both carcinogenle and
noncarcinogenic, in people with occupa-
tlonal 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 slmilar disorders at present amblent
air levels. The purpose of the standard is

. to minimize vinyl chloride emissions

- from
- emlission sources in ethylene dichloride-

all known process and fugitive

vinyl chloride and polyvinyl chloride
plants to the level attalnable with best
avallable control technology. This will
have the effect of furthering the protec-
tion of public health by minimizing the
health risks to the people living in the
vicinity of these plants and to any addi-
tional people who are exposed as a result
{ new construction

Interested parties particlpated in the
-tlemaking by sending comments to EPA.
e comments have been carefully con-
sldered, and where determined by the
Adininistrator to be appropriate, changes
have been made to the regulation as pro-
mulgated.

SUMMARY OF THE STANDARD

In cthylene dichloride-vinyl chloride
plants, the standard limits vinyl chloride
emissions from the ethylene dichloride
and vinyl chloride formation and purl-
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 limils vinyl chloride emissions from
equipment preceding and’including the
stripper in the plant pracess flow to 10
ppm. Emissions from equipment follow-
Ing the stripper are to be-ocontrolled by
stripping dispersion. resins to 2000 ppm
and other resins to 400 ppm, or by using
equivalent controls. Vinyl chloride emis-
slons 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-
tng of gases are prohibited except under
emergency conditions. Fugitive emissions

mn

are required to be coptured and con
trolled. :

HEALTH AND ENVIRONMENTAL IMPACTS
EPA prepared a document entitled the

o . Quantitative Risk Asscssment for Com-
. PART 61 —NATIONAL EMISSION STAND-

munity Exposure to Vinyl Chloride which
estimates the risk from vinyl chloride
exposure to populations llving in the vi-
cinity of vinyl chloride-cmitting plants
before and after implementation of con-
trols to meet thé standard. There are no
dose-response data for the concentra-
tlons of vinyl chloride found in the nm-
blent air. Therefore, assessments of risk
at ambient levels of exposure were ex-
trapolated from dose-response dnta from’
higher levels of exposure using both a
linear model and a log-probit model.
Extrapolations made with each of these
modcls entalled using different scts of
assumptions. Because different assump-
tions can be made in extrapolating to
low doses, the health risks are reported
In ranges.

It was estimmated that 4.6 miltion peo-
ple live within 5 miles of ethylene dicho-
ride-vinyl chloride and polyvinyl chlo-
ride plants and that the avernge ex-
posure around these plants before Instal-
lation of controls o meet' the standard
is 17 parts per billlon. The exposure
levels for uncontrolled plants were cal-
culated based on estimated 1974 emls-
slon levels. Using the lincar dose-re-
sponse model, EPA found that the
rate of Initiation of liver anglosarcoma
among people llving around uncontrolied
plants is expected to range from less than
one to ten cases of lver anglosarcoma
per year of exposure to vinyl chloride.
The log-probit model gave predictions
that are 0.1 to 0.01 times this rate. This
wide range is an Indication of the un-
certainties in extrapolation to low doses.
Due to the long latency time observed in
cancer cases resulting from vinyl chloride
exposure, increases {nitiated by exposure
this year will not be dlagnosed until the
1990's or later, Vinyl chloride is also es-
timated to produce an equal number of-
primary cancers at other sites, for a total
of somewhere between less than one and
twenty cases of cancer per year of ex-
posure among residents around plants.
The number of these eflecis Is expectled
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 siandard .since pro-
posal do not affect the level of control
required. Thus, the environmental im-
pact of the promulgated standard ix,
with one exceptlon, 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. (8PI), 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 contro! systems with the
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greatest water usage would be employed
and that thers would be no recycling
of water. There Is no regulation which
would require water recycling. Accord-
Ing to SPL the control system utllizing
the most water will not be used gener-
ally by the Industry and economlc fac-
tors will cause plants to recycle much
of the water. Therefore, according to
8PI the Impact of the standard on water
consumption will be negligivie.

The environmental impacts of the
promulgated standard may be summar-
{zed as follows: The primary environ-
mental iimpacts of the standard are ben-
eficial and will consist of vinyl chloride
emission reductions of approximately 94
percent  at  ethylene dichloride-vinyl
chlorlde plants and #5 percent at poly-
vinyl chloride plants. Percentage num-
bers for both source categories are based
on an estimated 90 percent reduction in
fugitive emissions and 1974 emission
levels,

The potential secondary environmen-
tal Impncts of the standard are either
Insignificant or will be minimlized with-
out additional action, except for one ad-
verse impncet. Hydrogen chioride ls al-
rendy emitted by process equipment at
ethylene dichlortde-vinyl chloride plants
and by other petrocheniical plants in the
complexes where ethylene dichloride-
vinyl chloride plants are typically lo-
cated. An Incinerator used to attain the
standard at an cthylene dichloride-vinyl
chloride plant could increase hydrogen
chloride emisslons by several fold. Typl-
cally, however, due to the corrosion probh-
lems which would otherwise occur bnth
on plant property and in the community,
plants use scrubbers to control nlrendy
existing hydrogen chloride emissions
Hydrogen chloride emisslons resulting
frorh control of vinyl chloride emlssions
are expected to be controlled for the
same reason. If even & moxierately effi-
cient scrubber (98 percent control) were
used to control the hydrogen chloride
emissions resulting from i{ncineration of
vinyl chloride emisslons, the Increase In
hyvdropen chloride ecmissions from a typ-
icnl ethylene dichlorlde-vinyl chlorlde
plant due to the standard would be re-
duced to 35 percent. However, EPA plans
to further evaluate the neced to control
hydrogen chloride emissions, since dif-
{usion mndel results indieate that under
“worst-case” meteorologieal conditions.
the hydrogen chlorlde emisslons from
the process equipment and the incinera-
tor combined would canse maximum am-
bient concentrations of hydrogen chlo-
ride In the vicinity of ethylene dichlo-
ride-vinyl chloride plantg to be in the
same range or somewhat higher than
existing foreign standards and Natlonal
Academy of Sciences (NAS) guidelines
for public exposure.

' Economic IMPACT

In nccordance with Executive Order
11821 and OMB circular A-107, EPA
carcfully evaluated the economic and
inflationary impact of the proposed
standard and alternative control levels
and certified this In the preamble to the
proposed standard. These impacts are
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et Sapier T ool Volume [oof
the Standard Support and Environmen-
tal Impast Statement, Coriments on the
proposed standard have resulted In only
one mnjor change in the economlic im-
pact analysls. EPA estimated that there
would be four plant closures as a result
of the promulgated standard. Of the four
plants identificd rs possible closure can-
didates, one has given notice that it no
jonger produces polyvinyl chloride and
the other three have indicated that they
do not intend to close as a result of the
standard.

The economic impacts of the promul-
gated standard may be summarized as
follows: The total capital cost for exist-
ing plants to meet the standard is esti-
mated to be $198 million, of which $15
millton is for ethylene dichiloride-vinyl
chloride plants and $183 million is for
polyvinyl chloride plants. EPA estimates
that these plants will have to spend $70
milllon 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 guideline

limitations is expected to be $83 million
and the total annualized operation cost
is $17 million. The costs to the Industry
of meeting the OSHA standard cannot be
quantified at this time, but they are ex-
pected to overlap to some degree with the
costs to meet EPA’s fugitive emission
regulations. The costs of meeting the
fugltive emission regulations are included
In the total costs cited above for meeting
the promulgated regulation. Broken out
separately, the capltal cost of meeting
the fugitive emission regulations is $37
milllon and the annualized cost 1s $25
million. -

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

It is estimated that the price of poly-
vinyl chloride resins will rise by approxi-
mately 1.3 percent In ordér to maintaln
precontrol profitabllity and also to re-
cover the total annualized control costs
necessitated hy the standard at ethylene
dichlorlde-vinyl chloride plants and poly-
vinyl chloride plants. This Increase i3
estimated to tranclate into a maximum
consumer price increase In goods fabri-
cated from polyvinyl chloride resins of
approximately 3.5 percent. Recovery of
eMuent annufiitzed costs plus mainte-
nance of precontrol profitabllity is esti-
mated to add approximately 2 percent to
polyvinyl chloride resin prices and result
in an additional maximum consumer
price increase of 1 percent.

PUBLIC PARTICIPATION

During the public comment period, 50
comment leiters on the proposed stand-
nrd 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
Tequired by section 112(b) (1) (B) of the
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Act, a publ'c hearlng was held o the
proposed stioidnrd on February 3, 1976,
in Washington, D.C. Presentatlons were
made by the Environmental Defense
Fund, the Socicty of the Plastics Indus-
try, Inec., Dow Chemical Company, Din-
mond Shamrock Corporation, and Alr
Products and Cheinlecals, Inc. Coples of
the comment letters recetved, the public
hearing record, and a summary of the
comments with EPA’s responses are
available for public inspection and copy-
ing at the EPA Public Information Ref-
ercnce Unit, Room 2922 (EPA Library),
401 M Street, SW., Washington, D.C. In
addition, coples of the comment sum-
mary and Agency responscs may be obh-
tained upon written request {rom the
Public Information Centler (PM-215),
Environmental Protectlon Agency, 401
M Street, SW., Washington, D.C. 20460
(speeily Standard Support and Environ-
mental Impact Statement,  Emission
Standard for Vinyl Chloride, Volume 11},

BIGNIFICANT COMMENTS AND CYANGES TO
THX PROPOSED REGULATION

(1) Dcceision to list vinyl chloride as o
hazardous air pollutant. In general, the
commenters did not contest EPA's decl-
sion to list viny! chloride as a hazardous
air pollutant. Howcver, three coinment-
ers (two companies and one Federal
agency) argued that EPA placed undue
emphasis on factors suggesting that vinyl
chloride presented a health risk and
fgnored factors suggesting that no sig-
niflcant risk was Involved. Under section
112, however, EPA could remove vinyl
chloride from the st of hazardous air
pollutants only {f Information were pre-
sented to EPA that shnws that vinyl
chloride is clearly not a hazardous alr
pollutant. As dlscussed more fully in the
comment summary, the commenters did
not provide conclusive evidence that vinyl
chloride is not a hazardous alr pollutant
which causes or contributes to death or
serious illness, nor did they conclusively
prove that the health risk factors em-
phasized by EPA were insignificant.

Several other commenters agreed with
EPA’s decision to lst vinyl chloride ax a
hazardous alr pollutant, but argued that
EPA had overstated the heallth problem,
the emission levels, and the projected
ambient alir concentrations around un-
controlled plants. With regard to the al-
leged overstated henlth problem, the
commenters stated, for example, that the
U.S. worker EPA discussed as having
been exposed to vinyl chloride levels Jow-
er than those usually encountered In
polyvinyl chloride production has been
dropped from the Natjonal Institute of
Occupational Safety and Henlth's listing
of workers with anglosarcoma. EPA
agrecs that there are questions concern-
ing the level of exposure and in some
cases the pathology of these cases not
involved directly in polyvinyl chloride
and viny! chlorlde productlon. These un-
certainties are stated in the appropriate
footnotes of the Scientific and Technical
Assessment Report on Vinyl Chioride and
Polyvinyl Chloride (STAR) where the
anglosarcoma cases are listed. However,
in spite of these uncertainties, in view of

the possible exposure patterns, theso
cnses cannot be ignored In the evaluation
of the potentinl public health problems.

With regard to the alleged overstated
emisston levels, the uncoutrolled emis-
sion lcvels reported by EPA were baserd
on 1974 data. This qualification was
stnted wherever emission data were pre-
sentedr EPA recognlzes that emissions
have been reduced since that time. and
stated this in the preamble to the pro-
rosed standard. FPA declded not to
rather more recent data on emission
Ievels, because these emission levels are
expected to change, and gathering the
data would take considerable time both
on the part of EPA and on the part of
Industry. Since the purmpose of the stand-
ard Is to minimize emissions, these more
current data would not affect the stand-
ard Itsell. The 1974 emlscion levels were
also used in diffusion modeling to project
maximum ambient alr concentmtions
around uncontrolled piants. These maxi-
mum alir concentrations would probably
be lower If 1976 emission levels were used.
This would reduce the relative tmpact
of the standard below that described in
the Standard Support and Environmen-
tal Impact Slatement, but would not
affect the basis of the standard itself.

(2) Approach for Rcegulating Vinyl
Chloride Under Scction 112. Two ap-
proaches other than using best nvall-
able control technolory were suggested
by the commenters {or regulating vinyvl
chlorlde 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 propaced stand-
ard EPA specified its rensons for not set-
ting a zero emisston Umit for vinyl
chloride, as follows: (1) There are bene-
ficlal uses of vinyl chloride products for
which desirable substitutes are not rend-
fly avallable; (2) there are potentially
adverse health and environmental Im-
pacts from substitutes which have not
been thoroughly studled; (3) there are a
number of employees, particularly in the
fabrication Industries, who would be-
come at lenst temporarily unemployed;
and (4) control technology 1s availlable
which is capable of substantially reduc-
ing emissions of vinyl chloride into the
atmosphere.

EPA agrees that substitiutes 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-
viny] chloride, such as nonflammability.
1! vinyl chloride and polyviny! chloride
were banned, other substitules with
these more deslrable charncteristics

~would likely be developed. There is a risk

that these substitutes would also have
adverse health or environmental effects.
Since control measures arce avallable
which can reduce vinyl chloride emis-
slons 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 chemlicals
into the environment.
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Another approach suggesied by the
commenters wrs to base the standard for
each individunl emission point on cost
versus benefit. Bcvernl of the fugitive
cinission sources were named specifically
ns ‘ones for which the costs of control
acre substantially higher than the bene-
fits. Although EPA did determine a cost-
beneflt ratio for the controls requircd
for & number of emlisslon points, EPA
dnes nnt belleve such a ratio Is an appro-
priate basis on which to sect a standard.
Serction 111 of the Clean Air Act provides
for the development of standards based
on best control technology (considering
cosis) . 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-
fordabllity of the conirol technology re-
quired to achleve a glven emission level
and the economic impact of possible
standards on the industry in ques-
tlon. Unlike section 111, section 112 does
not explicitly provide for consideration
ol costs, so 1t would clearly be inappro-
priate to consider costs to a greater ex-
tent under section 112 than would be
done under section 111. As discussed in
the preamble to the proposed standard
for vinyl chloride, EPA belleves costs
may be considered under section 112, but
only to a very llmited extent: le. 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 achleved.

Several commenters recommended

' lad(ung to the regulation a provision for
" axeess emissions during startup, shut-

~

Jown, snd malfunction. EPA considered
this comment, and dccided that this
addition Is not necessary for the vinyl
chloride standard. Startup and shutdown
ol the process has essentially no effect
on emissions to the atmosphere for poly-
vinyl chloride production, and technology
exists to avold excess emissions during
startup and shutdown at ethylene di-
chinridevinyl chloride plants. We do not
belleve plants should be allowed to emit
excess emissions during malfunctions,
and therefore are requiring them to shut
down immexliately.

(3) Sclection of source calcgories. In
the preamble to the proposed standard
EPA recognized that some small research
and development facilitles may exist
where the emissions of vinyl chloride are
insignificant and covering-these facilitles
under the standnrd would be unnecessary
and Inapproprinte. However, EPA did not
have suflicient Information avallable to
clearly define which facllitics should be
excluded from the standard, and
encournged interested parties to submit
such information during the comment
period. Based on the information sub-
ritted, EPA decided to exempt poly-
vinyl chloride reactors and associated
equipment {from applicability of all parts
of the standard if the reactors are used
in research and development and have a
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capacity of no more than 0.19 m' (50
gal). Reactors In thig «l7e mnge can gen-
erally be found in a Inboratory, wherens
the Iarger reactors nre typically pllot
scale facilitics. Emissions from Inboratory
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-
scarch and development facilities con-
taining reactors greater than 0.19 m* (50
gal) and no more than 4.07 m® (1100 gabh
In capacity from all parts of the standard
except the 10 ppin Umit for reactors,
strippers, monomer recovery systems, and
mixing, welghing and holding containers.
EPA decided not to require these facili-
tics to meet other parts of the standard
becnuse of the technical problems in-
volved in doing so. For example, the
standard for reactor opening is based In
part on reducing the frequency of open-
Ing the reactor. Resenrch and develop-
ment reactors have to be opened after
every bateh for thorough cleaning. Also,
stripping techinology 1s developed indi-
vidually for ench resin In research and
development equipment. Therefore, at-
tainment of the stripping limitations In
the research and development equipment
woitld not always be possible. The 4.07
m?® (1100 gal) flgure was selected as an
upper cut-off point because there are no
commercial reactors smaller than this.
(4> Emission limits, The only major
change In the emisslon limits between
proposal and promulgation is the addi.
tion of a provision for emergency manual
venting of vinyl chloride from reactors
to the atmosphere, The proposed 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 veniing to the atmosphere
could result in overall lower emissions.
There are several methods avallable for
preventing rellef discharges from reac-
tors. one of which Is manual venting of
part of the reactor contents for purposes
of cooling and reduction In pressure
within the reactor. The higher the tem-
perature and pressure within the reac-
tor, the 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 emisstons than
would occur by allowing the reactor to
discharge through the relie! valve. Fur-
thermore, a manual vent valve is under
the control of an operator and can be
closed, A rellef valve may become clogged
with resin and not close. The result
would be loss of all the reactor contents,
The contents of a renctor 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 insuffictent
holding capacity under these conditions
to manually vent the contents of all the
reactors to a gasholder. Therefore, when
all other measures to prevent rellef valve

discharges have been exhausted, manual
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veuting will be permmitted ns a 1ast resort
before the rellef valve opens. The snme
notification procedures are required for
manual venting to the ntmosphere as aie
required for relief discharges.

There are scveral ehanges in the nu-
merical emlission limits in the promul-
gated standard. Except for the stondard
for reactor opening loss, these chanees
simply involve conversion Lo the Interna-
tlonal System of Units (SIV. There was
an crror Involved in the orlginal calenia-
tion used to derive the standard for reac-
tor opening. Corvrecting this error don-
bles the allowable emisslons. It 1s em-
phasized that the change {in this stand-
ard Is a correction, and not a chanke In
the intent for the degree of control re-
quired.

The proposed standard required the
installation of & rupture disc beneath
ench rellef valve to prevent leaknge from
the rellef valve. A provision has been
ndded to the promulgated standard so
that a rupture disc is not required If
the rellef valve s tied Into a process line
or recovery system, In thls case, any
leakage from the rellef valve would be
contained.

The regulation for obtaining vinyl
chlorlde samples has been changed to an
operating procedure. The proposed

- standard stated that there were to be

no emisslons from taking the snmples.
Scveral commenters pointed out that the
use of the word ‘“no” would mnake this
recuiation impracticnl to enforce. There-
fore. the promulgated standard specifes
the operating procedure which EPA orig-
inally Intended to be used to control
this source. This revision Is only n change
in wording and does not represent a
change in the lcvel of the standard.
'111c regulation for taking samples has
also been revised to apply only to sam-
ples contalning at least 10 percent by
welght vinyl chloride. This 1s consistent
with the other parts of the standard
which apply to cquipment “in vinyl
chloride service.” “In vinyl chloride serv-
Ire” distinguishes between sttuations
where vinyl chloride is clearly involved
and sltuations where vinyl chloride Is a
minor component or contaminnnt, and
as defined In promulgated §61.61(1)
means that a plece of equipment con-
tains or contacts elther a liquid that is
at least 10 percent by welght vinyl chlo-

‘ride or a gas that Is at least 10 percent

by voluine vinyl chloride.

The proposed standard requlred a viny!
chloride monitoring system for continu-
ouly mensturing vinyl chloride levels both
within the plant (for leak detection) and
within stacks. The proposed standard did
not outline required specifications for the
monitoring system, except that It wns to
analyze the samples with gas chromatog-
raphy, or if all hydrocarbons were as-

. sumed to be vinyl chloride, with Infrared

spectrophotometry, flama lon detectlon,
or equivalent. It required that ench plant
submit a description of Ita monitoring
system to EPA, 30 that EPA could deter-
mine whether It wag aoceptable or not.
Commenta were recelved Indicating a
need for EPA to specify some criterin for
Judging the weephbﬂll.y of monitoring
u'swnl.
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Ing svelem wouk! e related to he {re-
quency of caltbration. Therefore, EPA
has included In the promulgnted stnnd-
ard requirements for the frequency of
calibration and procedures to be carried
out in the calibration of the monitoring
Instruments.

The portable hydrocarbon dctector re-
quired by the proposed standard was re-
quired to have a sensitivity of § ppm
Comments were recelved Indlcating that
Instruments In this sensitlvity range are
delicate and require continuing mainte-
nance. The portable hydrocarbon detec-
{or is required for leak detection and f{or
measuring vinyl chloride concentrations
inside the equipment before opcning it
A 5 ppm sensitlvity is not needed In
either case, and the required sensitivity
has been changed to 10 ppmn in the pro-
mulgated standard.

The proposed standard contained a
single regulation for compressors. The
promulgated standard has separate regu-
lations for rotating and reclprocating
compressors. This Is consistent with hav-
Ing separate regulations for rotating and
reciprocating pumps In both the pro-
poced and promulgated standards.

Section 61.66 of the proposed standard .

provided for the use of equivalent meth-
ods of control which have been approved
by EPA. The promulgated standard re-
quires that the plant owner or operator
submit a request for determination of
ecquivalency within 30 days of the pro-
mulgation date If the alternative control
method is Intended as the InHial means
of control. The purpose of this is to pro-
vide time for EPA to evaluate the method
before the plant has to be In compliance
(for existing sources, 90 days after the
promulgation date). EPA also suggests
that this request for determination of
equlvalency be accompanled by a re-
quest for walver of compliance pursuant
to section 112(e) (1) (B) D) of the Act.
The request for a walver 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
walver of compliance be extended beyond
two years from the date of promuiga

tion. :

There are scveral wording clarifica-
tiots which have becn 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 chloride. This would include
such equipment as agitators.

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

The requirements for stripping poly-
vinyl chloride resins to specified levels

have been revised in 1§ 61.64(e), 61.87

g U, nnd L7020 thal
mensurement of the vinyl chloride levels
in the resins 1s to be made tmmediately
after rtripping 1s completed rather than
a8 the resin Is being transferred out of
the stripper. This allows a plant to cnrry
out operntions in a stripper after strip-
ping has been completed but before it is
transferred out of the stripper. This is
consistent with the original Intent of the
standard.

The regulation for loading and unlond-
ing linecs In § 61.65(h) (1) hns been re-
vised to clarify that it applics only to
Iines that are disconnected atfter each
loading or unloading operntion. Perma-
nently installed pipelines that are opened
infrequently for Inspection or mainte-
nance, for example, are covered by the
opening of equipment regulation rather
than the loading and unlording line
regulation,

The regulation for Inprocess waste-
water in the proposed standard could
have been misinterpreted to require in-
dividual treatment of wastewater
streams. Sectlon 61.65(b) (9 (1) of the
promulgated standard clarifies that
wastewnter streams that are required to
be trented (l.e., those contalning greater
than 10 ppm vinyl chloride) can be com-
bined to be treated. However, waste-
water streams that contain greater than
10 ppm vinyl chloride cannot he com-
bined with wastewater streams that con-
tain less than 10 ppm vinyl chloride be-
fore treatment; Le, dilution cannot be
used to meet the standard.

The commenters recommmended severnl
changes in the emission Hmits which
have not been Incorporated Into the
promulgated standard. These are dis-
cussed in the following paragraphs.

It was recommendcd that the require-
ment for double mechanical sealy on
pumps, compressors, and aglitators be re-
moved because the single seals currently
used on this equipment have small emis-
sions and are more rellable than double
mechanical seals. EPA {s aware that each
fugilive emission source, such ns one
pump, taken by itself causes relatively
small emissions. Fugitive emissions con-
sidered as a whole are a significant
source of emissions, however, and the In-

tent of the standard is to reduce these.

Double mechanical seal pumps are com-
monly used In the Industry for emission
reduction. Sealless pumps or equivalent
systems are avallable as optlons to double
mechanical seals.

The commenters recommended in-
creasing the averaging time for the 10
ppm limits and the emission limits for
reactor opening and stripping to 30 dass.
Some of the commenters apparently
thought that the 10 ppm limils had to be
met on an Instantaneous basis. However,
since the performance test for determin-
Ing complinnce consists of three runs for
a minimum of an hour each, the haver-
aging time for the 10 ppm HUmit Is at Jenst
three hours. Increasing the averaging
time to 30 days for any of the emission
limits would permit higher peak emlis-
sion levels. EPA has determined that thlis
is nelther desirable nor necessary.

Some commenters requested that the
stripping levels for dispersion resins be

made the smne ax for other resinsg and
others requested that they be mndn less
stringent. EPA declded not to make the
standard for stripping dlspersion restng
the snme as for other resins because there
Is “sufficlent evidence to Indicate that
these resins are more difMeult to strip
than other resins. With regard to mak-
ing the stripping levels for dizpersion
resins less stringent, only one of the elght
manufacturers of disperslon resing spe-
cifically comunented that the dispersion
resin standard should be made less
stringent, Only two of several prades of
dispersion resins made by this company
cannot mect the 2,000 ppn Hmit. The
proposed standard takes into considera-
tion that some resinsg are more difficnit
to strip than others by providing for
averaging among different resins,

(5 Testing, rcporting, and reeord-
keeping, There are several relatively
minor changes in the testing, reporting,
and recordkeeplng requirements. A pro-
*islon has been ndded to § 61.67 which
requires that stack gas samples tnken
with Test Method 106 are to he analyzed
within 24 hours. This {s consistent with
the requirements in the proposed Test
Method 106. The promulrated slandnrd
also specifies that In averaging the re-
sults of the three nins required by Test
Method 108, a time-weighted average is
to be used.

One commenter requested that the
oxygen content and molsture content be
specified for the 10 ppm coneentration
standards. The propos=ed standard speel-
fied that the viny! chloride concentemtinn
is to be corrected to 10 percent oxvgrn
(wet basls) if combustion s u=ed ax the
control measure. In the promuleated
standard, this requirement has been ex-
panded to all control measires,

A provision has been added to the
promulgated standard which states that
if a reactor Is also used ns a stripper, the
reactor opening emissions may be deter-
mined Immediately following the strip-
ping operation. If a reactor is alzo used
as a stripper, the resin is in the reactnr
when it s opened. This means that vinyl
chloride In the resin which has alrendy
been stripped to acceptable levels can
escape from the resin and beecome part

. of the reactor opening loss. It is EPA's

intent that once a resin has been strippecd
to the required levels, that additional
controls are not required. Under the new
provision, vinyl chloride escaping from
the resin after It has been stripped to
acceptable levels is not counted as part
of the reactor opening loss,

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

The standard has been revized so that
the initial report requires a “description™
rather than a “detailed description” of
the equipment used to control fugltive
emlsslons. Several commenters pointed
ou! that a detalled description would
contain proprietary Information. EI'A
agrees that a detailed description in the
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. -~ o unneceannry, 1 addi-

Y umru lnlormann 1s nedded, FPA can
[T obtatn It under soction 114 of the Act and
. the plant can request confldential treat-
%! ment tn accordance with 40 CFR Part 2
for - tnformation ' {4 Dbelieves to , be
proprielary,

The proposed standard required that
'L~ 8 semiannual report be submitted every
’ 130 days. The promulgated standard

specifes dates for the submitial of the
reporia. It also apecifics that the firat
semiannual report docs not have to be
submitted until at Irnat six months after
the Injtinl report s submitied.

Thoe atandard has been revised to elim-
Inalo the requirement to record the cause
of any leak dectected by the vinyl chio-
ridn detector, the action taken to repalr
the leak, and the amount of time re-
quired to repalr the leak. EPA is con-
cerned only that leaks are detected and
repatred. That this has been done can be
established by looking at the strip chart
record of measurements made by the
vinyl chloride detector. These records are
still required for the portable hydrocar-
bon detector however.

Several commentators recommended
that the companies be allowed an extra
two weeks to submit to EPA data from
the initial performance test. They also
recommended that they submit the data
by regular mail rather than registered
mail. EPA has not adopted elther of these
reeommendations. A source is supposed
to be in compliance with the standard
within 90 days of the promulgation of
the standard. The standard requires that
the emisslon tests be done within the
90 day perlod, and permits an extra 30
days for determination of results. The

urpose of using registered malil is to

ocument the fact that emission data
nave been sent and recelved. This way
»~1{ the results are lost tn the mall, there

‘111 be no question that they were sent.

(6) Test method. Test Mcthod 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
acetnldehyde, a secondary column as de-
scribed In section 4.3.2 must be employed.
Mass spectroscopy or another absolute
analytical technique is required to con-
firm the vinyl chloride peak obtalned
with the gas chromatograph, only if peak
resolution with. the secondary column Is
not successful.

In section 4.1.4, aluminized Mylar bags
can be substituted for Tediar bags. EPA
now has datn 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 alr, as
required by the detector.” Several com-
mentors stated that most gas chromato-
graphs are designed to use hydrogen and
alr for thelr iame detectors, When uséd
in this way, they are capable of detect-
ing 0.5 ppm vinyl chloride in air. This is
sensitive enough for monitoring the 10
ppm emission limits stipuiated in the
standard.

In scction 8.4 of Test Mcthod 106 the
requirement for an automnatle integrator
has been replaced with a requirement for
s dlac integrator or planimeter for mens-
uring peak area. This change is in re-
sponse o & comment which states that
sutomatic integrators are unnecessarily
elaborate and expensive.

A new scction 6.5 has heen added to
Test Method 108 which requires deter-
mination of the water vapor content of
the sampling bag by measuring the am-
blent temperature and pressure near the
bng. The viny! chloride concentration of
the bag can then be reported on a dry
basis. A provision for checking the rigid
conininer for leaks has been ndded to
section 7.4 of Test Method 108,

The only change in Test Method 107 is
the provision In Section 5.3.2 for use of
Carbopak C as well as Carbopak A.

AvTtHoRITTY: Section 112 of the Clean Alr
Act ra sdded by sec. 4(a) of Pub. L. 01-604,
84 Btat. 1685 (42 U.S.C. 1857c-T; Section 114
of the Clean Air Act, as added by scc. 4(a)
of Pub. L. 91-604, B4 Btat. 1687, and amended
by Pub, L. 03-319, sec. 6(n) (4), B8 Stat. 259
(42 US.C. 1867¢-9); Bection 301(a) of the
Clean Alr Act, as amended by sec. 16(c) (2)

of Pub. L. 91-604, 84 Stat. 1713 (42 USC.
1857g(a) ).

Dated: October 12, 1976.

JOHN QUARLES,
Acting Administrator,

Part 61 of Chapter I, Title 40 of the
Code of Pederal Regulations is amended
as follows: The table of sections {or Part
61 18 amended by adding a list of sections
for new Subpart F and Part 61 Is
amended by adding a new Subpart P
reading as follows:

Subpart F—National Emission Standard for Vinyl
s Chioride
[J

61.60
61.61
61.63

Applicabliity.

Definitions.

Emission standnard for ethylene di-
chloride plants.

Emilssion standard for vinyl chloride
plants.

Emission standard for polyvinyl chlo-
ride plants.

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

Equlvalent equipment and procedures.

Emission tests.

Emlissjon monitoring.

Inltial report.

Semiannual report.

Recordkceping.

81.63
81.64

61.65

81.66 -
61.67
61.68
81.60
81.70
61.71

AvTHORIrY: Bectlon 112 of the (Mean Alr
Act as added by sec, 4(s) of Pudb. L. §1-804,
84 Stat. 1695 (42 UB.C. 1857c-7); section 114
of the Clean Alr Act, as added by scc.
of Pub. L. §1-604, B4 Stat, 1687, and amended
by Pub. L. 93-319, sec. 6(a) (4), 88 Stat. 250
(42 USB.C. 1857c-9); sectlon 301(a) of the
Clean Alr Act, as amended by eec. 18(c) (2)
of Pub. L. 91-604, 84 Btat. 1713 (42 UB.0.
1857g(s) ).

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

(1) Ethylene dichloride by reaction of
oxyren and hydrogen chlorlde with
ethylene,

4(a)

(2
and/or

(3} One or more polymers contnining
nxndv fraction of polymerlzed vinyl chlo-
ride,

(b) This subpart does not apply o
cquipment used in research and develop-
ment M the renctor used to polymerize

Vinyl chlorlde by any proceea,

_the vinyl chloride processed in the equip-

ment has a capacity of no more than
0.19 m" (50 gnl).

fe) Sections of this subpart other than
§61.64(a) (1), (1), (&), and (d) do not
apply to equipment used In research and
development if the reactor uscd to po-
lymerize the vinyl chloride processed in
the equipment has a capacity of grenter
than 0.19 m* (50 gal) and no more than
4.07m’ (1100 gaD.

§ 61.61

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

() “Ethylene dichloride plant' In-
cludes any plant which produces ethy!-
ene dichloride by reactlon of oxygen and
hycdrogen chiloride with ethylene.

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

tc) "Polyvinyl chloride plant” Includes
anv plant where vinyl chiloride alone or
in combination with other materials is
polymerized.

() “Slip gauge” means a gauge which
has a probe that moves through the gns/
linuid interface in a storage or transfer
vessel and indleates the level of vinyl
chloride In the vessel by the physical
stile of the material the gnuge dis-
charges.

tey “Type of resin” means the broad
clascificatlon of resin referring to the
basio manufacturing process for produc-
ine that resin, including, but not limited
to. the suspension, dispersion. latex, bulk,
and sohition processes.

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

(g) “Dispersion resin” means a resin
manufnctured in such away as to form
fluld dlspersions when dispersed In a
plasticizer or plasticizer/diluent mix-
tures.

(h) “Latex resin” means a resin which
Is produced by a polymerization process
which {nitiates {rom {ree radical catalyst
sltes and Is sold undried.

(1 “Bulk resin’ ‘'means a resin which
{s produced by a polymerlzation process
in which no water is used.

O “Inprocess wastewater” 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 chloride but which has not
been dischnrged to a wastewaler treat-
ment process or discharged untreated as
wastewater.

(k¥ “Wastewaler treatment process”
inciudes any process which modifies

Definitions,

)
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characterlsiles such as BOD, COD, TSS,
and pl, usually for the purpose of meet-
ing eMuent guldelines and standards; it
does not include any process the purpose
of which Is to remove vinyl chloride from
water to meet requirements of this
subpart.

(D *In vinyl chloride service” meats
that a plece of egquibment contains or
confacts elther a liquid that is at least
10 percent by welght vinyl chloride or a
gas that Is at least 10 percent by volume
vinyl chloride.

an) “Standard operating procedure”
means a formal written procedure offi-
clally adopted by the plant owner or
operator and avatlable on a routine basis
to those persons responsible for carrying
out the procedure.

(n) “Run” means the net perlod of

time during which an emission sample Is
collected.

(0) “Ethylene dichloride purification™ -

iIncludes any part of the process of ethyl-
ene dichloride production which follows
ethvlene 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

- chioride formation and In which finished

vinyl chloride is produced.

() “Reactor” includes any vessel In
which vinyl chloride Is partiaily or totally
polymerized into polyvinyl chloride.

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

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

§ 61.62  Fmiwion standard for ethylene
dichloride plants.

An owner or operntor 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 gpses discharged to the at-
mosphere from any equipment used in
ethylene dichioride purifieation is not
to exceed 10 pPhm, except as provided in
$ 61.65(a). This requirement does not
apply to equipment that has been
opencd, is out of operation, and met the
requircment In § 61.65(b) before being
opened. ‘ B

(bY Oxychlorinatlon reactor: Except
as provided In §61.65(a), emissions of
vinyl chloride to the atmosphere from
each oxychlorinatlon reactor are not to
exceed 0.2 g/kg the 100 percent ethylene
dichloride product from the oxychlorl-

. nation process.

§6L63  Vission

chloride planta,

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

(a) Vinyl chloride formation and puri-
flcation: The concentration of vinyl
chloride In all exhaust gnses discharged
to the atmosphere from any cquipment
used In vinyl chloride formntion and/or
purification is not to exceed 10 ppm, ex-
cept ns provided in § 61.65(a). This re-
quirement does not apply to equipment.
that has been opened. is out of operation,
and met the requirement in § 61.65¢h)
(6) (1) before being opened.

§ 61.61  Fmision standard for polyvinl
chloride plante,

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

() Reactor: The following require-
ments apply lo reactors:

(1) The concentration of vinyvl chla-
ride in all exhaust gases dischareed to
the atmosphere from ench reactor s not
to exceed 10 ppm, except as provided in
paragraph (a)(2) of this section and
§61.65(n),

(2) The reactor openina loss from ench
reaclor Is not to exceed 0.02 g vinyl
chloride/Kg (0.00002 1b viny! chloride/
1) of nolyvinyl chloride product, with
the product determined on a dry =olids
basis, This requirement applles to any
vessel which Is used as a reactor or as
both a reactor and a stripper. Tn the
bulk process, the product means the
gross product of prepolymerization and
postpolvmerization.

() Manual venl valve discharpe: Ex-
cept for an emergency manual vent valve
discharge, there {s {0 be no discharge to
the atmosphere from any manual vent
valve on @ polyvinyl chloride reactor in
vinyl chlorlde scrvice. An . emergency
manual vent valve discharge means a
discharge to the atmosphere which could
not have been avolded by taking meas-
ures to prevent the discharge. Within 10
days of any discharge to the atmosphere
from any manual vent valve, the owner
or operator of the source from which the
discharge occurs shall submit to the Ad-~
ministrator a report in writing contain-
ing Informallon on the source, nature
and cause of the discharge, the date and
time of the discharge, the approximate
total vinyl chleride 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)Y stripper: The concentration of
vinyl chloride In all exhaust gases dis-
charged to the atmosphere from each
stripper is not to exceed 10 ppm, except
as provided in § 61.65/a), This require-
ment does not apply to equipment that
has been opencd, Is out of operation, and
met the requirement in § 61.65(b) (6) (1)
before being opened.

() Mixing, welghing, and holding
containers: The concentration of vinyl

«andard  for vingl

_chloride in all exhaust gases discharged

to the atmosphere from ench mixing,
weighing, or holding container in vinyl
chloride service which precedes the

BT

stripper (or the reactor §f the plant has
no stripper) in the plant process fow s
not to exceed 10 ppm, except ns provided
in § 61.65(a). This requirement does not,
apply to cquipment that hns been
opened, Is out of operation, and met the
requirement in § 61.65(b) (6) (1) before
being opened.

(dY» Monomer recovery syvstem. The
concentration of vinyl chloride In all ex-
haust gases discharged to the atmos-
phere from ench monomer recovery svs-
tem is not to exceed 10 ppm, excepl ns
provided In § 61.65(a). This requirement
does not apply to ecquipment that has
been opened, Is out of operation, and met
the requirement in § 61.65(b) (6) (1) be-
fore heing opencd.

(e) Sources {ollowlng the stripper(s):
The following requircments apply to
emissions of vinyl chlorlde to the at-

“mosphere from the combination of anl

sources following the stripperis) (or the
reactor(s) If the plant has no strip-
per(s)) In the plant process flow in-
cluding but not limited to, centrifuges,
concentrators, blend tanks, filters, dry-
ers, conveyor alr discharges, harpers.
storage contalners, and Inprocess waste-
water:

(1) In polyvinyl chloride plants ucinge
stripping technology to control vinyl
chloride emissions, the welnhted avernee
residual vinyl chloride concentration in
all grades of polyvinyl chloride resin
processed through the stripping opera-
tion on each calendar dav, mensured
immediately after the stripping opera-
tion Is completed. may not exceed:

1y 2000 ppm for polvvinyl chiloride
dispersion resins, excluding latex resins;

ity 400 ppm for all other polvvinyl
chlorlde resins, including Jatex resins,
avernged separately for each type of res-
in; or

(2) In polyviny! chloride plants con-
trolting vinyl chioride emissions with
technology other than stripping or In
addition to stripping, emissions of vinvl
chloride to the atmosphere may not
exceed:

M2 g/kg (0.002 1bALY product from
the stripper(s) (or reactor(s) {f the
plant has no stripper(s)] for di=persion
polyvinyl chloride resins, excluding latex
resins, with the product determined on a
dry solids basis; :

an 0.4 g/kg (0.0004 1,1y product
from the strippers [or reactorfs) If the
plant has no stripper(s)} for all other
polyvinyl chloride resins, including latex
resins, with the product deternined on
a dry sollds basis.

§6L65  Fmission candard for abhislene
dichloride, vinsl chloride and poly-
viny Lehbloride plames.

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

(a) Rellef valve discharge: Except {for
an emergency rellef discharge. there s
to be no discharge to the atmosphere
from any rcllef valve on any ecquipment
in vinyl chloride scrvice. An cmergency
rellef! discharge means n discharee which
could not have been avolded by taking
measires to prevent the discharge. With-
in 10 days of any rellef valve discharge,

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

DTH 000115314



the onner or operator of the source from
which the rellef valve discharge occurs
shall rubmit to the Administrator a re-
port in writing containing information
on the source, nature and cause of the
dizcharge, the date and time of the dis-
charpe, the approximate total vinyl chio-
ride loss during the discharge, the meth-
od used for determining. the vinyl chlo-
ride loss, the action that was taken to
prevent the discharpe, and measures
adopted to prevent future discharges.

(b)Y Fugitive emission sources:

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

(1) After each loading or unloading
operation and before opening a loading
or unloading line to the atmosphere, the
quantity of vinyl chloride in all parts of

- each loading or unioading line that are

to be opened to the atmosphiere is to be
reduced so that the parts combined con-
tain no grenter than 0.0038 m* (0.13 {t9
of vinyl chloride, at standard tempera-
ture and pressure; and

(1) Any vinyl chloride removed fiom
A loading or unloading line in accord-
ance with paragraph (b)) (1Y (iv of this
section Is to be ducted through a control
system from which the concentration of
vinyl chloride in the exhaust gases does
not exceed 10 ppm, or equivalent as pro-
vided in § 61.66.

(2) SUp gauges: During londing or un-
loading operations, the vinyl chloride

" emissions from each slip gauge in vinyl

)

chloride service are to be minimized by
ducting any vinyl chloride discharged
from the slip gauge through a control
system from which the concentration of
vinyl chloride In the exhaust gases does
not exceed 10 ppm, or equivalent as pro-
vided in § 61.66.

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

(1) Rotating pumps: Vinyl chloride
emissions from seals on all rotating
pumps In vinyl chloride service are to be
minimized by installing sealless pumps,
pumps with double mechanical seals, or
equivalent as provided In §61.66. If
double mechanical seals are used., vinyl
chlorlde emissinn 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 cliloride between the
two seals through a. control system from
which the concentratien: of vinyl chlo-
ride In the exhaust gases_does not ex-
ceed 10 ppm; or equivalent as provided
in § 61.66. -

(D Reciprocating pumps: Vinyl chlo-
ride emissions from seals on all recipro-
cating pumps W vinyl chloride service
are to be minimized by Installing double
outbonrd seals, or equivalent as provided
in § 61.66. If double outboard senls are
used, viny! chloride emisslons from the
seals are to be minimized by malntaining
the pressureé between the two senls so
that any leak that occurs is Into the
pump; by ducting any vinyl chloride be-
tween the two seals through a control
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system from which the concentration ot
viny!l chloride in the exhnust gases does
not exceed 10 ppm; or equivalent as
provided in § 61.66.

(il  Rotating. compressor:  Vinyl
chloride emissions from senls on ail ro-
tnting compressors in vinyl chloride
scrvice are to be minlinized by Installing
compressors with double mechianicanl
senls, or equivalent as provided In § 61.66.
If double mechanical seals are used. vinyl
chlorjde emissions from the seals nre to

.be minimized by malntaining the pres-
sure between the two seals so that any
leak thnt oceurs is Into the compressor;
by ducting any vinyl chloride between
the two seals through a control system
from which the concentration of vinyl
chloride in the exhaust gases does not
exceed 10 ppm; or equivalent as provided
in § 61.66.

(1v) Reciproeating compressors: Vinyl
chloride emisslons from seals on all re-
ciprocating compressors in vinyl chinride
service are to be minimized by Installing
double outboard seals, or equivalent as
provided In § 61.66. If double outhoard
seals are used, vinyl chloride emisslons
from the seals are to be minimized by
mainiaining the pressure between the

two seals so that any leak that occurs is -

into the compressor; by ducting any
vinyl chloride between the two seals
through a control system [rom which the
concentration of vinyl chloride in the
exhnust gases dees not exceed 10 ppim;
or equivalent as provided in % 61.66.

(v) Agitator: Vinyl chloride emissions
from seals on all agitators in vinvl chlo-
ride service are to he minimized by in-
stalling agitators with double mechani-
cal seals. or cquivalent as provided in
§$ 61.66. 1f double mechanicnl seals ave
used, vitiyl chloride emiscions from the
scals are to be minimized by maintaining
the pressure belween the two ceals so
that any lcak that occurs is Into the ngi-
tnted vessel; by ducting any vinyl chlo-
ride between the two scals 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 dtie to leakage {rom
ench relief valve on equipment in vinyl
chloride service are to be minhimized by
Installing a rupture disk between the
equipment and the rellef valve. by con-
necting the rellef valve discharge to a
process line or recovery system. or equiv-
alent as provided in § 61.66.

(51 Manual venting of gases: FExcept

s provided In §61.64(a) (3, all gases

which are manunlly vented from equip-
ment in vinyl chloride service are to be
ducted through a control system from
which the concentration of vinyl ehloride
{in the exhaust gases does not exceed 10
pbi; or equivalent as provided in § 61.66.

(6) Opening of equipment: Vinyl
chloride emisslons from opening of
cquipment (ncluding loading or unlond-
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 viny! chlo-

ride Is Lo be reduced so that the equip-
ment containg no more than 2.0 pereent
by volume vinyl chloride or 0.0950 m' (25
gald of wvinyl chloride, whichever is
Iarger, nt standard temperature and
pressure; and

(Y Any vinyl chioride removed from
the equipment in nccordance with parn-
graph (b) (6) (1) of this sectlon Is to be
ducted through a control gystem from
which the concentration of vinyl chlo-
ride in the exhaust gases does not exceed
10 ppm, or equivalent ns provided in
& 6166,

(T Samples: Unused partions of sam-
ples contalning at least 10 percent by
weight vinyl chloride are to be returned
to the process, and sampling techuiques
are 1o be such that sample containers tn
vinyl ehloride service are purged into n
closed process system.

(B Lenk detection and elimination:
Vinyl chloride emlssions due to leaks
from equipment in vinyl chloride service
are to be minimized by Instituting and
{implementing a formal leak detection
and ellmination 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 n wajver
of compliance Is granted under § 61.1t
I{ a waiver of compliance is granted, the
program is to be submitted on a date
scheduled by the Administrator. Ap-
proval of a program will be granted by
the Administrator provided he Ninds:

(Y It includes a relinble and accurate
vinyl chloride monitoring system for de-
tection of major leaks and ldentifeation
of Lhe general area of the plant where a
leak is located. A vinyl chlaride monitor-
ing svstem means a device which obtains
air samples from one or more points on
n continuous sequential basis and ana-
Ivzes the samples with gas chromatog-
raphy or, if the owner or operator nas-
sumes that all hvdrocarbons measured
are vinyl chloride, with Infrared spectro-
photometry finme lon detectlon, or an
equivalent or altetmative method,

1> It includes a relinable and accurate
portable Iydrocarbon detector tn be uced
rotttinely to find small lcaks and to pin-
point the major leaks indicated by the
vinvl  ehilortde monitoring svstem. A
porlable hvdrocarbon detector means n
devire which measures hydrocarbone
willh A sensltivity of at least 10 phm
and is of such design and size that {t cnn
be used to measure emissions from local-
ized polnts,

t{i1y It provides for an aceepiable enli-
bration and maintenance schedule for
the vinyl chloride monitoring system and
portable hydrocarbon detector. For the
vinyl ehloride monitoring system, a dally
span check Is to be conduclted with o
concentration of vinyl chloride equal to
the concentration defilned as a leak ne-
cording to paragraph (b) (8) (vD) of thix
section. The calibration 1s to be done
with either:

(AY A callbration gas mixture pre-
pared from the gases specified In scctiona
5.2.1 and 5.2.3 of Test Method 104, or
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113 A eallbralion gas evlinder contain.
Ing the appropriate concentration of
vinyl chlovide. If n calibration gas eylin-
der is used, the analysls must be trace-
able to the National Bureau of Stand-
ards or to a gravimetrically calibrated
vinyl chloride permeation tube

(iv) The location and number of points
to be monitored and the frequency of
monitoring provided for in the program
are acceptable when they are compared
with the number of picces of equipment
In vinyl chloride seryice and the size and
physical layout of tire plant.

tyy It contalns 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 viny! chloride monitor-
ing system, Mcasurements of background
concentrations of vinyl chloride in the
areas of the plant to be monitored by the
vinyl chloride monlitoring system are to

" be included with the description of the
program. The definition of leak for a

- glven plant may vary amoung 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

Y

v inprocess wastewater are to be reduced
R, as follows: :
LY ) The concentration of vinyl chlo-
o ride in each Inprocess wastewater stream
L]

containing greater than 10 ppm vinyl
- chloride measured immediately as it
leaves a piece of equipment and before
being mixed with any otlher inprocess
wastewater stream 1s to be reduced to no
more than 10 ppm by weight before being
mixed with any other inprocess wastewa-
ter strenm which contains less than 10
ppm vinyl chloride; before being exposed
to the atmosphere, before being dis-
charged to a wastewater treatment proc-
ess; or before being discharged untreated
as a wastewater, The paragraph does
apply Lo water which Is used to displace
viny! chloride from equipment before it
is opened to the almosphere In accord-
ance with §61.64(a)(2) or paragraph
(b) (6 of this section, but does not apply
to water which is used to wash out equip-
ment after the equipment has already
been opencd to the atmosphere in ac-
cordance with §61.647a)(2) or para-
. graph (h (6) of this section.
S Any vinyl chloride removed from
the inprocdss wastewater in nccordance
with paragraph (1) (9 (D of this section
la to be ducted through a control system
from which the_concentration of vinyl
chlorlde In the exhaust gases does not
exceed 10 ppm, or equivalent as provided
in § 61.66. !
- () The requirements in pavagraphs
S M), M@, B, (MG, D
and (b) (B) of this section are to be in-
corporated into a standard opernting
procedure, anr made avallable upon re-
queat for inspection by the Administra-
tor. The standard operating procedure is
1\gilx)clude provistons for measuring the

P [V

vinyl chlotile In equipment =475 m'
01250 gal in volume for which an mis-
sfon limit is preseribed In § 61.65(h) (6)
() prior to opening the equipment and
using Test Methind 106, a portable hydro-
carbon detector, or an equivalent or al-
ternative method. The method of meas-
urement is to meet the requlrements in
£61.67() (5 (D (A or (U (D B,

£ 61.66  TFanivalemt equipment amd pro.
ccdures, .

Upon written application from an own-
cr or operator, the Administiator may
approve use of equlpment or procedures
which have been demonstrated to his
satisfaction to be equivalent in terms of
reducing vinyl chiloride emissions to the
atmosphere to those prescribed for com-
pliance with a speelfie paragraph of this
subpart. For an cxlisting cource. any re-
quest for using an equivalent method ns
the initial measure of control is to Le
submitted to the Administrator within
30 days of the effective date. For n 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

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

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

(2) Within 90 dayvs of startup In the
case of a new source, initial startup of
which occurs after the effcctive date.

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

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

(d) Each emlission test is to consist
of three runs. For the purpose of deter-
mining emissions, the average of results
of all runs Is to apply. The nverage Is to
be computed on a time weighted basls,

(&) Al samples are Lo he analyzed
within 24 hours, and vinyl chlotlde cmis-
sions are to be determined within 30 days
alter the emission test. The owner or
operator shall report the determinations
to the Administrator by n registered
jetter dispatched before the close of the
next business day following the deter-
mination.

(f) The owner or operalor shall retain
at the plant and make available, ypon
request, for inspection by the Adminis-
trator, for a minimum of 2 years records

Fmiseion teats,
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ceraivalent dinmcetor -

of emission test results and other datna
needed to determine emlissions.

(g) Unless otherwise speeified, the
owner or operator shnall use test Test
Mcthods in Appendix B to this part {or
ench test ns required by parnaraph:
(D (D, (2, @1 (3, (P4, and
fgY (5 of this section, unless an equiva-
Ient method or an alternatlve methnd
has been approved by the Administrator
If the Adminlstrator finds rvensenable
rrounds to dispute the results obtained
by an cquivalent or alternative method.
he may require the use of a reference
method. I[ the results of the refeience
and equivalent or alteinative methods
do not agree, the vesults obitnined by the
reference method prevail. and the Ad-
ministrator may notify the owner or
operator that approval of the melhod
previously considered to be equivnlent or
alternative is withdrnwn.

1) Test NMethod 106 is to be used to
determine the vinyl chimlde emisslons
from any source for which an emission
limit ls prescribad {n $% 61.62ta) or (b
§R1.63ad, or $§61.64ra0 (1), (b, (), or
fdr, or from any control sysiem to which
reactor emissions are required to be
ducted in § 61,6421 (2v or to which funi-
tive emissions are required to be ducted
in §SRLESDID Y, (B (2y, (Y (5,
Y (6 (i, or thY (9 e liy .

I» For each run, one sample i= Lo be
collected. The sampling sile is to be at
Ieast two stack or duct diameters down-
stream and one half diameter upstrenm
from any flow disturbance such as a
bend. expanston, contraction, or visthle
flame. For a rectangular cross section an
equivalent dinmeter is to be determined
from the {ollowing equation:

5 (length b twidih)
T lenpth | widih

The =ampling point in the ducl is to
be at the centrold of the crass sectlon.
The sample Is to be extracted at o rate
proportional to the gas veloclity at the
sampling point. The sample s to be
taken over a minimum of one hour, and
is to contain a minimum volume of 50
liters corrected to standard conditlons.

(Y For pas streams containing more
than 10 percent oxygen, the concentra-
tion of vinyle chloride as determined by
Test Method 106 is to be corrected to 10
pereent oxyveen for determination of

emisslons by using the following equu-
tion:

100
Cy e Ca ' :
tenvreLte 200 ]"'l’l‘l"\\ “:
w lirre;
Cofeoprectph =The concentiation of vinyd ehlmid ia

the rth it gnses, forreeted to 10 per-
percent oryeen,
CynTha concantratinn of vinyl ridarids as
ninasiizad by "Taet Method toa,
209 =Precent orvgen tn the ambiont nir at
standard renditiane,
109 =Percent oxygen [n the ambient air at
standard conditlone, minue the 1o
rtrent oxypAn 1o which the cornee
{on {3 being made,
Fereent Oywlercant oxvgan {n the pxlinnitl gag ns
meamirad by Ralerenca Methnd X in
Appendit A of Tart (0 of this rhaptor,

Ui For those emission sources where
the emisslon limit s prescribed in terms
of mass rather than concentration, mass
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emisslons In kg/100 kg product are to that is also used as a stripper, the deter-

be determined by using the following
equation:

Crg 12 (2:00) Q1011 [100]

or e

4

/...;u =kg vinyl chlorddo/ion kg produet.

‘1=The concentration of vinyl chioride As mesured
by Test Method 108,

20°C In keg/m

i 2.00=Densty of vinyl chloride st one atmosphire and

Q-Vnmmotrir nov rats in mihr as delermined by
Relerence Method 2 of Appendix A W0 Part 60
of this chapear,

10-% = Conversion ka\r for ppm.

7 =aI'roduction mts {(kg/he).

(2) Test Method 107 Is to be used to
determine the concentration of vinyl
chloride in each inprocess wastewater
stream for which an emission Hmit §s
prescribed In § 61.65(b) (3) (1),

(3 Where a stripping operation Is
uscd to attain the emission lmit 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.

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

tii1) The corresponding quantity of

material processed by each stripper is to
be determined on & dry solids basls and
by a method submitted to and approved
by the Administrator.

vy At the prior request of the Ad-
ministrator, the owner or operator shall
provide duplicates of the samples re-

quired in paragraph (g)(3) (1) of this
section,

ﬁm Where control technology other

a
I
!
z

an or In addition to a stripping opera-

n is used to attain the emission limit

$§ 61.64(c), 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 efquipment simultane-
ously. The requirements of paragraph
{g) (1) of this section are to be met.

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

T 1Cq R 104 (100)
Cpr=""- g T
where*

Cay=keg viny! ehlarila/tno kg pro:lu:t
e the concanteatinn of vinyl chiiride as measured
hy Tast Méthod 17,

R=water flow tate In t/hr, determined in accordance
with 8 method which has heenr submitted to
and approved by the Administrator.

10 #= Conversion {actor for ppin,

Z =1roduction mte (xg/hr), determined In accord-
ance with a method which hns bren mlunmtd
and approved by the Administratar,

15) The reactor opening loss for which
an emission limit is prescribed In § 61.64
(a) (2) Is to be determined. The number
of reactors for which the determination
is to be made is to be specified by the
Administrator for each individual plant

t the time of the determination bhased

¥ .0 the plant's operablon. For a reactor

/
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nination may be made Immediately fol-
lowing the stripping operation.

(1> Except as provided In parngraph
@ (5 of this section, the reactor
opening loss is to be determined using
the following equation:

c W (2.60) (10-*) (Cb)
- 'Z

where:

C=%g vinylchloride em!sﬂmw/‘t g product.
W e Capncity of the reactor In md.
2.080=Density o! vinyl chloride at one almiosphers and
2° Cinkg/m?d.
10 4= Caonvarslon fnetor for
Cd=ppin by volume viny rhlorlde ac defermined by
Test Mothod 106 ov A pariabile hydroea bon
detector which mensuren hydracarhons
with a neanitivity of at leant 10 ppm,
Y =Nunther of batehios sinen the teactor was Iast
apened to the atmosphiere,
Z=Average kg of poly viuyl ehintlde produced per
N, ~bate In the numbser of batches since the renctor
‘was last opened to Lhe atinosphera.

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

(B) If a portable hydrocarbon dctec-
tor is used to determine the concentra-
tion of vinyl chloride (Cb), a probe of
sufficient lenigth to reach the vesscel bot-
tom from the manhole is to be used to
make the measurements. One measure-
ment will be made within 6 inches of the
vessel bottom, one near the vessel ceuter
and one near the vessel top. Measure-
ments are to be made at each location
until the reading is stabilized. All hydro-
carbons measured are to be assumed to
be vinyl chloride.

(C) The production rate of polyvinyl
chloride (Z) 1Is to be determincd by &
method submitted to and approved by the
Administrator.

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

§ 61.68 Emisison monitoring.

tal A vinyle chloride monitoring sys-
tem is to be used to monitor on a con-
tinuous basis the emisslons from the
sources for which emisslon limits are pre-
scribed in § 61.62(a) and (b), § 61.63(a),
and § 61.64(aY(1}; (b), (¢}, and (d}, and
for any control system to which reactor
emission are required to be ducted in
§61.65(Y {1 1Y, and (M2, MWGB),
() (6) (11, and (MM (D) (D).

(b) The vinyl chloride monitoring sys-
tem(s) used to meet the requirement In
paragraph (a) of this section is to be a
device which obtalns 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 sll hydrocar-
bons measured are vinyl chloride, with
infrared spectrophotometry, flame lon

.
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deteclion, or an equivalent or alterna- -

tive method. The vinyl chloride monitor-
Ing system used to meet the requirements
in § 61.65(b) (8) (1) may be used to meet
the requirements of this section.

(e) A dally span check is to be con-
ducted for ench vinyle chloride monitor-
ing system uscd. For all of the emission
sources listed in paragraph (a) of this
section, except the one for which an emis-
sfon Hmit is prescribed In § 61.62(h), the
dally span check Is to be conducted with
8 concentration of vinyl chloride equal
to 10 ppm. For the emission source for
which an emission lmit is prescribed in
§ 61.621b), the dally span check Is to be
condncted with a concentration of vinyl
chloride which is determined to be
determined to be equlvalent to the emis-
slon limit for that source based on the
emission test required by § 67.67. The

‘calibration is to be done with either:

(1) A colibration gas mixture pre-
pared from the gases specified in sectlons
5.2.1 and 5.2.3 of Test Method 106, or

2V A calibration gas cylinder con-
taining the appropriate concentration of
vinyl chlorlde. If a ecalibration pos
cyvlinder 1s used, the analysls must be
traceable to the Nalional Bureau of
Standards or to a gravimetrically eali-
brated vinyl chloride permeation tube.

§ 61.69 Initial report.

(a) An owner or operator of any
source to which this subpart applies shall
submit a statement In writing notifying
the Administrator that the equipment
and procedural specifications In §§ 61.65
)1, M), (D), (W (4), (b) (5},
(6, (MI(T), and (b)(B) are being
implemented.

() (1Y In the case of an exlsting
source or n new source which has an
initial startup date preceding the effec-
tive date, the statement Is to be submit-
ted within 90 dnys of the ellective date,
unless a walver of compliance s granted
under § 61.11, along with the informa-
tion required under § 61.10. If a waiver
of compllance Is granted, the statement
Is to be submitted on a date scheduled
by the Administrator.

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

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

(1) A list of the equipment lmu\lled
for compliance,

(2 A deserviption of the physical and
Iunctional characteristics of each piece
of equipment.

(3) A description of the methods
which have becn Incorporated into the
standard operating procedures for meas-
uring or calculating the emissions for
which emlssion limlits are prescribed In
§§61.65 (b) (1Y) and (b)) (6) (1),

(4) A statement that each plece of
equipment s installed and that ench

plece of equipment and each procedure
is being used.

§ 61.70  Sceminnnual report.

(a1 (2) |s to be determined. The number
source to which this subpart applies shall
submit to the Administrator on Septem-

1776
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consc o s el encuyentr areport
ln v«rllmk containing the lnformation
required by this section. The flrst semi-
annual report 1= to be submitted follow-
ing the first full 6 month reporting period
after the Initial report is submitted.

(h) (1) In the case of an existing source
or a new source which has an initinl
startup date preceding the eftective date.
the first report is to be submitted within
180 days of the effective date, unless a
waiver of compllance Is granted under
£§61.11. If a walver of compliance s
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 specificd, the
owner or operator shall use the Test
Methods in Appendix B to this part to
conduct emlission tests as required by

_ paragraphs (c)(2) and (e)(3) of this

section, unless an equivalent or an alter-
native method has been approved by the
Administrator. 1f the Administrator
finds reasonable grounds to dispute the
results obtalned by an equivalent or al-
ternative method, he may require the use
of a reference method. If the results of
thie reference and equivalent or alterna-
tive methods do not ngree, 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-
«<ions which averaged over any hour
petrind (commencing on the hour) are
in excess of the emisston limits pre-
scribed in §§ 61.62(r) or (b, § 61.63(a),
or §§ 61.64(a) (1), (N, (&), or (D), or {or
any control system to which reactor
emisslons are required to be ducted in
$ 61.64(n) (2) or to which fugitive emis-
sions are required to be ducted In § 61.65
(b) (1Y D, (b) (2), (LY (B, (L) () (11}, or
(b)Y (9) (1) . The emisslons are to be meas-
ured in accordance with § 61.68.

(2> In polyvinyl chlorlde plants for
which a stripping operation i3 used to
attain the emisison level prescribed in
§ 61.64fe), 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 Lo be

used to determine vinyl cliloride content -

as follows: -

(1) U batch stripping is used, one rep-
resentative sample of polyvinyl chloride
resin is to be taken from each batch of
each grade of resin immedintely follow-
inz the completion of the stripping,
and grade and the date and time the
batch is completed, The corresponding
quantity of material processed in each
stripper batch is to be recorded and {den-
tified by resin type and grade and the
date and time the batch is completed.

(i) If continuous stripping is used,
one representative sample of polyvinyl
chloride resin is to be taken for each
grade of resin processed or at intervals

of 8 hours fo: rach grndde of restu which
is being processed, whichever is more fre-
quent, The snmple {3 to be taken ns the
resin flows out of the stripper and tden-
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 snmple during
the elight hour perlod, Is to be recorded
and ldentified by resin type and grade
and the date and thne It represents.

(i1 The quantity of material proc-
essed by the stripper is to be determined
on a dry solids basls and by a method
subinitted to and approved by the Ad-
ministrator.

v) At the prior request of the Ad-
ministrator, the owner or aperator shall
provide duplicates of the samples re-
quired in paragraphs (¢)(2) i) and (¢)
(2) 4i) of this section.

(v) The report to the Administrntor by
the owner or operator is to Include the
vinyl chloride content found In all the
samples required In paragraphs (¢)(2)
) and (@) (2) b of this sectinn, aver-
aged separately for each type of resin,
over each calendar day and welghted ac-
cording to the quantity of ench grade of
resin processed by the stripperts) that

calendar day, according to the following
equation:

I’o, A!n‘ 1 Pa, Aoyt . A Pa, Mq

Qr;

=2-hour average eoneentration of type T, reein in
ppm.
Q=Total peoduction pf type T, recln aver the 2¢-hour
period, in kp.

Ti=Typa of resjn; §e21.2, . m whore m 13 Sotal
numher of restn iy \ws ptoh\cN\ during the 24
hour perind.

M =Conceniration of vingl ehloride In onn sample of
groile (3, resin, in ppm.

P Production of grada 0 recin reprocanted by the

sample, in kg,
Gy=Urnde of Tesln, o g, Gy, Gy, nnd Gy,

nwTotal numbet of gradea of resin prodncer\ during

the 24-hour pedod.

(vl) The owner or operntor 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 (c) (2)(v) of this
section: The records are to contaln the
following information:

(A) The vinyl chloride content found
in all the samples required in paragraphs
(¢ (2) () and (c) (2) (4> of this sectlon,
{dentified by the resin type and grade
and the time and date of the sample, and
~ (B) The corresponding quantity of
polyvinyl chloride resin processed by the
stripper(s), identified by the resin type
and grade and the time and date it
represents,

(3) The owner or operator shall in-
clude In the report a record of the emis-
slons {rom each reactor opening for
which an emission Hmit is prescribed In
§ 61.64(8) (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 sh:imser. the determination

may be made immediately following the
stripping operation,

§61.71

(a} The owner or operator of nnyv
source to which this subpart applies shall
retain the following information at the
source and make it nvailable {or insnec-
tion. by the Administrator for a mini-
mum of two years;

(1) A record of the leaks detecled by
the vinyl chloride monitoring system, ns
required by ¢ 61.65tbY 181, including the
concentrations  of vinyl chlorlde ns
mensured, analyzed. and recovded by the
viny! chloride detector. the loeation of
each mensurement and the date and ap-
proximata time of ench measurement.

(2) A record of the lenks dertected
during routine monitoring with the
portable hydrocarbon detector and the
action taken to repalr the lenks, as re-
quired by §61.65(0) (8, Including n
brief statement explaining the location
and cause ol each lenk detected with
the portable hydrocarbon detector, the
date and thime of the leak and any action
taken to eliminate that lenk measured in
accordance with § 61 68. )

(3) For the relief diccharees fromm
reactors subject to the provistons of
§61.65(nY, n daily operating tecord tm
each reactor, Including pressures and
temperatures.

2, Appendix B Is amended by ndding
Test Methods 106 and 107 as fnllows:

MretHOD 106--DrirrRruNatioNn or ViINTIL

CRLORIDE FROM STATIONARY Savrers

Recordkeeping,

INTAODUC TION

Performnnes of this tmethad <hould uot Ln
attempted by persons unfamiltnr wlih the
operation of a gas chiromntorraph, nar hy
those who are unfamiiiar with «wmires eamn-
pling. a8 there are many detafls that e
beyond the scope of this pre<entation. Care
muat DLe exercised to prevent exposure of
sampling personnel to vinyt chloride, a cnr-
cinogen,

1. Principle and Applteahtlity.

1.1 An Intepgrated hHag sample of staek gna
containing vinyl chiorlde {rhioroethylene)
18 subjected to chromatepraphic annlysiy,
using s finme lonization detector,

1.2 The method Is npplicable to the meas-
urcment of vingl chloride In stack gasea from
ethylene dichloride, vinyl chiloride and poty-
viny!l chloride manufacturing processes, ex-
cept where the viny!l chioride Is contatlned in
particulnte matter.

2. Range and Sensitivity.

The lower 1imit of detectlon will vary ac-
cording to the chromatograph used. Valuea
reported Include 1 X 10-" mg and 4 >~ 107
mg.

3. Interferences.

Acetaldehyde, which enn occur in &oanpe
vinyl chiloride sourees, witl inlertere with the
vinyl chloride peak from the Chromoesorh 102
column. Sce sections 4.3.2 and 6.4. If rerolu-
tion of the vinyl chloride penk = still not
satlsfnctory for a particular rample. then
chromatograph parameters can he further
nitered with prior approval of the Admin-
Istrator. If alteration of the chromatograph
parameters falls to resnice the vinyl chioride
peak, then suppiemental confirmnation of the
vinyl chloride penk through an abhsolute
analytical techinique, such as mass apectro-
scopy, must he perforined.

4. Appnarntus.

4.1 Sampling (Figure 1),

4.1.1 Probe—S8tainless stecl, Pyrex glase,
or Teflon tubing according to stack temper-
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Lo ws woal pug
to remove particulate motter,

412 SBample line---Teflon, 8.4 mm ontetla
dinmeter, of sufMclent length to connect
probe to bag. A new unused plece {8 employed
for each series of bag eamples that constitutes

an emiseinn test.
h 4.1.3 Male (2) and femnlo (2) stalnless

steel quick-connects, with ball checks (one

o~ patr without) located as shown In Figure 1.

~

414 Tedinr bags, 100 liter capacity-—To
contain rample, Teflon bags are not sccept-
able. Aluminized Mylar bags may be used,
provided that the anmples ware analyzed
within 24 hours of collection.

415 Rigld leakproof containers for 4.1.4,
with covering to protect contents from sun-
Hght.

4.1.8 Needle valve—To adjust eample flow
rate.

417 Pump—ILcak-free. Minimum capac-
ity 2 liters per minute.

418 Charconl tubhe—To prevent admis-
&lon of vinyl chloride to atmosphere in vicin-
1ty of ramplers. ’

419 Flow meter—For observing sample
flow rate; capable of measuring & flow range
from 0.10 to 1.00 liter per minute, *

4.1.10. Connecting tubing—Teflon, 6.4 mm
oitside dlameter, to assemble sample traln
(Figure 1).

4.1.11 Pitot tuhe—Type § (or equlvalent),
attached to the probe so that the sampling
flow rate can be regulated proportional to
the stack gas veloeity.

42 Bamplerecovery.

421 Tubing—Tefon, 64 mm oulside
diameter, to connect bag to gas chromato-
graph sampls loop. A new unused plece 18
emplosed for each serles of bag samples that
constitutes an emission test, and is to be dis-
catded upon conclusion of anslysis of those
bags.

43 Analysis.

431 QGas chromatograph—WIith flame
fonlzatlon detector, potentiometrlc stripy
chart recorder and 1.0 to 5.0 ml heated sam-
pling loop in automatic sample valve.

4.3.2 Chromatographic column—Stainless
eteel, 2.0 X 3.2 mm, containing 80/100 mesh

. Chromosorb 102. A secondary colum of GE

SF-98, 20% on 60/80 mesh AW Chromosorb
P, staltiless steel, 20 m X 3.2 mm, will be
requlred if acetaldehyde 1s present. If used,
the RP-96 column 1s placed after the Chromo-
sorb 102 column. The combined columns
ehould then be operated at 110°C.

433 Filow meters (2)—Rotameter type,
0 to 100 ml/min capaclity, with flow control
valves,

434 Qas regulators—For required gas
cylinders. :

4356 Thermometer—Accurnte to one de-
gree centigrade, to measure temperature of
herated sample loop at time of sample Injec-
tion.

436 Barometer—Accurate to § mm Hg, to
measire atmospheric pressure around gas
chromatngraph during sample analysis.

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

44 Callbration,

4.4.1 Tublng—Teflon, .84 mm outslde
diameter, aepnarate pleces marked for each
enlibration concentration~ -

442 Tedar bags—Sixteen-inch square
sive, separate bag marked for each callbra-
tion roncentration.

. 443 B8yringe—0.5 mi, gas tight,
] 4.44 Syringe—50x], gas tight.

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

£405 Flow meter - Rtameter type, 0 Lo

100Q ml/tnin range accurnte 0 4 1%, to
meter nitrogen in preparation of standard
gas mixtures.

448 Btlop watch—Of known accuracy, Lo
time pas flow In preparation of standard gas
mictures.

6. Reapents, It 13 necessnry that all rea-
gents be of chromatographic grade.

6.1 Annalysls.

5.1.1 Mellum gns or nitrogen gas---Zero
grade, for chromatographic carricr gas.

65.1.2 Hvdrogen gas—2Zcro grade, .

513 Oxygen gnar, or Alr, as required by
the detector—2Zero grade,

62 Calibration,

521 Vinyl chloride, P9.9 |- 7. —~For prep-
aration of siandard gns mixtures,

6.2.2 Calibration cylinders (3), optinnal—
One each of 50, 10 and § ppm vinyl chinride
in nitrogen with certified analysis. Analysis
must be traceable to NB3 (National Bureau
of Standards) or to a gravimetrically cail-
brated vinyl chloride permeation tube.

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

8. Procedure. .

6.1 Sampling. Assemnble the sample traln
a3 in Flgure 106-1. Perform a bag leak check
according to Section 7.4. Observe that all
connections between the bag and the probhe
are tight. Place the end of the probe at the
centroid of the stack and start the pump
with the needle valve adjusted to yicld a
flow of 0.5 1pm. Afler a perlod of time suMm-
cient to purge the line scveral times has
einpsed. connect the vacuum line to the
bnp and evacuate the bag untll the rotam-
eler indicates no flow. Then reposition the
sample and vacuum lines and begin the ac-
tual sampling, keeping the rate proportionnl
to the stack velocity. Direct the pas exiting
the rotameter away from sampling personnel.
At the end of the sample period, shut off the
pump, disconnect the rample line from the
bag. and disconnect the vacuum line from
the bag contalner. Protect the bag contalner
from sunlight.

6.2 Sample storage. Sample hags must he
kept out of dircct sunlight, When at all pos-
sible, annlysis is to be performed within 24
hours of sample coliectinn.

6.3 Sample recovery. With a plece of Tef-
lon tubing identificd for that bag, conneet a
bag lnlet valve to the gas chromatograph
rample valve. Switch the valve to withdraw
gns from the hag through the sample loop.
Plumb the equipment so the rample gas
passes from the sample valve to the leak-frce
pump, and then to a charcoal tube. followed
by a 0-100 mi/min rotameter with flow con-
trol valve.

8.4 Analysis. Set the column temperature
io 100° C the detector temperature tn 160°
C. and the snmple loop temperature to 70° C.
When coptimum hydrogen and oxvgen flow
rates have been determined verify and main-
taln these {low rates during all chromnato-
graph operations, Uslug zero hellum or
nitrogen as the carrler gas, establish a flow
rote in the range conslstent with the manu-
Iacturer’'s requirements for satisfactory de-
tector operation. A flow rate of approxi-
mately 40 m)/min should produce adequate
separations. Observe the base line perindi-
enlly and determine that the nolse level has
stablilzed and that base line drift has ceased.
Purge the sample loop for thirty acconds at
the rate of 100 ml/min, then activate the
sample valve. Record the injection time (the
position of the pen on the chart at the time

of sample injection), the sample number, the -

sample loop temperature, the column tem-
perature, carrler gas flow rate, chart speed

And the nitenuator retting. Record the 1ah.
orntaory pressure. From the chart, relect the
peax having the reteutlon time correrpond-
Ing W vinyl chloride, as determined In See-
tion 7.2. Mensure the peak area, Am, by 1se
of H{~, and » disc Integrator or a plantmeter.
Measure the peak helght, He. Hecord An and
the retention time. Repeat the injection at
least two times or unti) two consecutive vinyl
chloride penks do not vary In area more than
67%. The average value for these two areas
vill be used to compute the bag concentra-
tion.

Compare the ratio of Hm to Am for the vinyd
chloride rample with the eame ratio for the
standnrd peak which Is closest In helght. As
a gildeline, It these ratloa differ by more
than 107, the vinyl chloride peak may not
be pure (possibly acctaldehsde is present)
and the recondary column should be em-
ploved (sce Sectlon 43.2).

6.5 Measure the amblent temperature and
barometric pressure near the bag. (Assiume
the relative humidity to be 100 percent )
From a water saturation vapor pressure table,
determine the record and water vapor con-
tent of the bag.

7. Calibration and Standnrds,

7.1 TPreparation of vinyl chloride standard
Ers mixtiures. Evacuate a sixteen-inch squnre
Tediar bar that has pnassed a tenk check
(described In Sectlion 7.4) and meter in 5.0
lters of nitrogen. While the bag Is Nlling, u<e
the 085 mt syringe to inject 2505 of DO D)
vinyl chiortde through the wnall of the hing.
Upon withdrawlng the syringe ncedie, im-
medintely cover the resulting hole with »
plece of adhesive tape. This gives a con-en-
tratton of 50 ppm of vingl chloride. In a iike
manner use the other ryringe to prepare ditu-
tlons having 10 and 6 ppm vinyl chloride
conrentrations. Place each brg onh A rmoath
rurface and alternately depress oppoelte
rtdes of the bng 60 timen to further mix the

- RAses,

7.2 Determination of vinyl chinride re-
tenllon time. This rection can be performed
siimimtaneously wilth Sectinn 7.3, Establl<h
chromnatograph  conditions identienl wlih
those In Section 0.3, above. Bet attenuator

W X 1 position. Flush the sampling loop

with ~ero hellum or nitrogen and actlvate
the snnple valve. Record the injectlon time,
the samiple loop temperature, the column
temperature, the carrier gas flow rate, the
chart speed and the attenuator setting.
Record penks and delector responeces that
occur In the ahsence of vinyl chiloride. Main-
tain conditions. With the equipment plumb-
ing arranged ldentically to Section 63, flush
the =sample loop for 30 seconds at the rate of
100 mi/min with one of the vinyl chlorhie
callbration mixtures and activate the sample
valve. Record the injectlon tlme. Select the
penx  that corresponds to vinyl chlorlde.
Measure the distance on the chart from the
injection time to the time at which the prak
maximum occurs. This quantity, divided by
thie chart speed, 18 defined as the retention
time Record.

73 Preparation of chromatopraph cnll-
bration curve. Make a gas chromatopraphie
measurement of each standnrd pas mixture
(described in Section 7.1) using conditions
fdentical with those listed in Eection 6.3
above. Flush the sampling loop for 30 seconds
at the rate of 100 ml/min with each standard
gns mixture and activate the sample valve,
Record C,, the concentrations of vinyl chlo-
ride injected, the attenuator retting., chart
speed, peak area, sample loop temperature,
column temperature, carrier gas flow rala,
snd. retention time. Record the laboratory
pressure. Calculste A, the peak area muiti-
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atlenuntor setting, fRepent il
iwo lnj"cllon Arcas are within 6%, then ping
thous pointa o8 €, When the other concen-
frntiona havo hncn plotted, draw a smooth
curve through the pointa Perform callbra-
tinn dally, or befare and after each set of
bag ramples, whichever Is more frequent.

4 Pag leak checks, While performance
ol this section 18 required suhsequent to bag
nse, 1L ia also advired that it be prriormed
prior to hag use. After each use, make sure
s bng did not develop leaka ns follows, To lenk
check, connect & water manometer and pres-
aurize the bag to 6-10 em H,O (2-4 \n HO).
Allow to stand for 10 minutes. Any displace-
ment in the water manometer indicates a
leak, Alzo check the rigid container for lenks
in this manner,

{NoTR: An alternative leak check methdd
is to pressurize the bag to 5-10 em H,O or
2-4 in. HO and allow to stand overnlght
A doﬂntad bag indicates a lenk.) For each
sample bag In its rigid container, place a
rotameter in-line between the bag and the
pump inlet. Evacuntis the bag. Fallure of the
rotameter to regiater zero flow when the bag
appears to be empty indlcates a leak,

8. Calculations,

8.1 Determine the sample peak srea as

. follows:

A=ALA,

'hrrn
A= Tha snmpla pm\k nrea.
A.-Thc messurod peak area.
Are"The nttenuation Inctor.

83 Vinyl chloride concentrations, I'rom
the callbration curve described In. Sectlon
7.3, sbove, select the value of C, that cor-
reeponda to A, the sample peak area. Cal-
culate C, as follows:

c c.r,T:
TP (1= 8w
Equation 106-2
Where:
Pey==The #ater vapor conlrnt of the bag samble, -
Annlyred,

Ci=The coneantration of vinyl chloride In the bag
rarapls in ppm.

C.=The concentiation of vlnyl chloride (ndicatad by
the gas chromatograph, in ppm.

P.=The reforence pressure, ‘the Iabomtary preseure
recorded during eallbratlon, mm He,

TimThe sample lonp tnmpomlurq on the shsolute
sale st the time of analydy, 'K,

P=T h:— Inboratory prossire at time of snalysis, mm

1'.-Th¢ roforence tom

rature, the snmple loop
temperature recor

od during eslibration, *K-
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METHOD 10T—DETERMINATION OF VINTL C1iro-
wE CORTENT OF INTROCESS WASTRWATER
SAaMPLES,; AND ViINYL CHILORIDR CONTENT OF
PoLYVINTL CHLORIDE RESIN, BLURRY, Wkt
CAKE, AND LATEX SAmPrES

INTRODUCTION

Performance of this method rhould nnt be
attdmpted by persous unfamiliar with the
operation of a gas chromatograph, nor by
thoss who are unfamiliar with sampling, ns
thers are many detatls that are beyond the
scope of this presentation. Care must be
exercised to prevent exposure of sampling
personnel to vinyl chloride, a carcinogen.

1. Principle and Applicabiiity.

1.1 The basis for this method relaten to
the vapor equilibrium which is eatablighed
between RVCM, PVC, resin, wnter, and alr
in & closed system. It has been demonstrated
that the RVCM In & PVC resin will equill-
brate in a clneed vessel quite rapldly, pro-
vided that the temperature of the PVC resin
Is maintained above the glass transition
temperature of that sapecifie resin.

1.2 Thils procedure is sultable for deter-
mining the vinyl chloride monomer (VCM)
content of {uprocess wastewater samploea,
and the residual vinyl chinride monomer
{RVCM) content of polyvingl chloride (FVCQ)
resins, wet eake, slurry, and Iatex sampies.
It cannot be used for polymer in fused form,
such as sheect or cubes. If a resolution of the
vinyl chloride penk 18 not matisfactory for a
particular sample, then chromatograph
parameters may be altered with prior ap-
proval ol the Administrator. If there 15 roa-
son to belleve that some other hydrocarbon
with an identical retention time ia present
in the sampis, then supplemental confirma-
tion of the vinyl chloride peak through an
absolute analytical techuique, such as manss
spectroscopy, should be performed.

2. Range and Senaitivity.

‘The lower Himit of detection of vinyl chlo-
ride will vary sccording to the chromato~
graph used. Values reported tnclude 1 X 10
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mg and 4% 10T mg. With proper caltbration,
the upper limit may be extended as needed,

3. Precialon and Reprodurcibitity,

An Interinboratory comparison between
seven Iahoratorles of three resin aamples,
ench split tnto three parts, ylelded a standard
devintlon of 283% for a sample with & mean
of 2.09 ppm, 4.16% for a sample with a mean
ol 1.68 ppm, and 5.29% for a sample with a
mean of 62.66 ppm.

4 Safety.

Do not relenss vinyl chiloride to the Inhora-
tory atmosphere during preparation of atand-
ards. Venting or purging with VCM air mix-
tures murt be held o a mintmum. When
they nre required. the vapnor must be routed
to outside alr. Vinyl chloride, even at low
ppm levels, muat never be ventled inside the
1aboratory. After vinla have been analymed,
the pressure within the vinl must be vented
prior to removal from tha {nstrument turn-
table. Vials muat be vented into an activated
charcoal tube using a hypodermic needle tno
prevent release of vinyl chloride i{nto the
Inbhoratory atmoaphers. The charcoal must

be repiaced prior 10 vinyl chloride break-
through.

5. Apparatus,

6.1 S8Sampling.

6.1.1 Botties—60 ml (2 0z), with waxed
1ined screw on topa, for PVC samplea,

6.13 Vials—50 mi Hypo-vinla! scaled with
Teflon faced Tuf-Bond discs for water sam-
ples.

8.1.3 FElectrical tape—or equlvalent, to
prevent loosening of bottle tops.

6.2 8ample recovery.

6.32.1 Viala—With seals and caps, Perkin-
Fimer Corporation No. 106-0118, or equiva-
lent.

6332 Annlytical balance—Cnpable of
weighing to *0.001 gram.

833, Byrings, 100 sl —Precinion BSeries
“A” No. 010036, or equivalent.

t Mention of trade names on specifi¢ prod-
ucts does not constitute endocsement by the
Environmental Protection Agency.
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01068 or equlvalent.

3.3 Annlysis.

5.3.1 Oas chromategraph—Terkin-Elmer
Corporation Model F--40 head-space Bpa-
1yzer, No. 104-000], or enuivalent.

8.3.2 Chromatographlc column—8tain-
less steel, 3 mMX332 mm, contalning 04%
Carbowax 1500 on Carbopak A, Perkin-Elmer
Corporation No, 106-0133, or equlvalent.

s=<arbopak C can be used in place of Carbopak

5.8 Thermometer—0 to 100° C, accurate
to *0.1° C, Perkin-Elmer No. 105-01090 or
equivalent.

5.3.4. Bample tray thermostat system—
Perkin-Elmer No. 105-0103, or equivalent,

5.3.5 Septn—Sandwich type, for auto-
matlo dosing, 13 mm, Perkin-Elmer No. 106~
1008, or equivalent.

' 5.3.6 Integrator - recorder — Hewlett -
Packnrd Model 33B0A, or equivalent.

637 Filter drier assembly (3)—Perkin-
Elmer No. 2230117, or equivalent.

538 Soap Alm Aowmeter—Hewlett Pack-
ard No. 0101-0113, or equivalent.

6.4 Callbration.

54.1 Regulatora—for required gas cyin-
ders.

6. Reagents.

.1  Analysis.
1.1 Hpydrogen gas—zero grade,
12 Nitrogen gas-—zero grade.

6.13 Air—vzero grade.

82 Calibration.

6.2.1 Btandard cylinders (4)—one each
of 50, 500, 3000, and 4000 ppm vinyl chloride
1o nitrogen, with certified analysis.

7. Procedure.

71 SBampling.

7.1.1 PVC sampling—Allow the resin or
slurry to flow from a tap on the tank or sllo
unti! the tap line has becen well purged. Ex-
tend a 60 ml sample bottle under the tap, fil,
and immediately tightly cap the bottle. Wrap
electrical tape around the ecap and bottle to
prevent the top from loosening. Place an
identifying 1abel on ench bottle, and record
the date, time, and sample location both on
the hottles and In s log book.

]
(]
]

o~ 7.1.2 Water sampling—Prilor to use, the

7 ml vials (without the discs) must be
cnpped with aluminum foil and muffed at
400°C for at least ope hour to destroy or
remnve any organic matter that could in-
terfern with analysis. At the sampling locn-
ticn 01 the vials bubble-free, to overflowing
sn that a convex meniscus forms at the top.
The excesa water ts displaced as the sealing
disc is carefully placed, Teflon side down, on
the opening of the vial. Place the aluminum
scal over the disc and the neck of the vial
and crimp into place. AMx an ldentifylng
label on the bottle, and record the date, time,
and sample location both on the vials and
in a log book. All samples must be kept re-
frigerated untll anatyzed.

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

721 Resin samples—The weight of the
resin used murt be between 0.1 and 4.5 grams.
An exact weight must be abtained {(+0.001
gram) for each sample. In the case of sus-
penclon resitis a volumetric cup can be pre-
pared which will hold the required amount
of aample. The sample bottle Is opened, and
the cup volume of resin Is added to the tared
sample vial (including septum and alumi-
num cap). The vial is Immediately sealed
and the exact sample welght 1a then obtalped,
Report thia value on the data sheet as if is
required for calculation of RVCM. In the
cate of relatively dry resin samplce (water
content <{0.3 welght %), 100 4l of distilled
water must be injected into the vlal, after

p

renling and we'lghing, ur'ng & 100 41 syringe.
In the onne of disperslon restns, the cup
cannot be used. The sample I instend
welghed approximately in an aluminum dish,
transferred to the tared vial and weighed
accirately in the vial. The sample is then
placed In the Perkin-Eimer head space ana-
1yzer (or equlvalent) and conditioned for one
hour at 90°C,

Nore: Bome aluminum vial caps bave »
center section which must be removed prior
to placing into sample tray. If not removed,
serious damage to the Injection needle will
occur.

732 Buspension resin elurry and wet cake
samples—Slurry must be fltered uring &
snall Buchner funnel with vacuum to yleld
wet cake. The flltering process must boe con-
tinued only as long as a steady stream of
water Is exiting from the funnel. Excessive
filtration time could result In some loas of
VCM. The wet cake sample (0.10 to 4.5 grams)
1s added to a tared vinl (including septum
snd aluminum cap) and immediately sealed.
Sample wolght 1s then determined to 3 decl-
mal places. The sample 1s then placed In the
Ferkin-Elmer head space analyzer (or equiva~
lent) and conditioned for one hour at 80°C.
A sample of wet cake ls used to determine
TS (total solids). This is required for calcu-
lating the RVCM.

7.23 Dispersion resin slurry eamples.—
This material should not be filtered. Sample
must be thoroughly mixed. Uslng a tared
vial (Including septum and aluminum eap)
add approxiniately 8 drops (025 to 035
grams) of slurry or latex using a medicine
dropper. This should bs done immedintely
after mixing. Seal the vial as soon as possible,

" Determine sample welght accurate to 0.001

grams, Total sample welght must not exceed
0.60 grams. Condlitlon the vial for one hour
at 90°C In the analyzer. Determine the TS
on the slurry sample (Section 7.3.5).

724 Inprocess  wastewater snmples—
Using a tared vial (Including septum and
sluminum cap) quickly add approximately
1 cc of water using a medicine dropper. Genl
the vinl as soon as possible. Determine
snimple welght accurate to 0.001 gram. Con-
dition the vial for two hours at 90°C in the
anealyzer.

7.3 Annlysls.

7.3.1 Preparation of gas chromatograph—
Install the chromatographlc column and con-
dition overnight at 160°C. Do not connect the
exit end of the column to the detector while
condltioning.

73.11 Flow rate adjustmenta—Adjuat
flow rates as follnws;

a. Nitrogen carrier gas—Set regulator on
eylinder to read 50 psig. Bet regulator on
chromatograph to 1.3 kg/em!. Normal flows
at this pressure ghould be 25 to 40 ec/minute,
Check with bubble flow meter.

b. Burner air supply—Set regulator on cyl-
Inder to read B0 pslg. 8et regulator on
chromatograph to supply ailr to burner at a
rate between 250 and 300 ce/minute. Check
with bubble flowmeter.

3. Hydrogen supply—Set regulator on cyl-
inder to rend 30 psig. Bet regulator on
chromatograph to supply approximstely
8546 cc/minute. Optimize hydrogen fiow to
yield the most sensitive dotector response
without extinguishing the fiame. Check flow
with bubble meter and record this flow

73.12 Temperature adjustments-8et
temperatures as follows:

4. Oven {(chromatographic oolumn), 50

C.
b. Dosing line, 140° C.
¢. Injection block, 140 C.

d. Sample chamber, water temperature,
90* C+1.0° C.

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

7314 Amplifier dbalance—DBalance the
ampliifier according to the manufacturer’s
inatructions.

733 Programming the chromatngraph—
Program the chromatograph as follows:

a. I-—Dosing time--The normnl aetting is
2 secondn,

b. A—Analysls time—The normal setting
# 8 minutes. Cerlain types of sampies con-
taln high bolling materiais which can eauss
interference wlh the vinyl chloride peak on
subsequent analyses. In thees cases the
analysis time must be sdjusted to eliminate
the Interference. An automated backflush
system can also be used to solve this prob-
lem.

c. B— Flushing—The normal setting is 0.2
minutes.

d. W--Siablilzation time-—The nomal sct-
ting 1s 0.2 minutes.

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

7.3.3 Preparation of sample turntable—Be-
fore placing any sampie into turntable, be
cerinin that the center section of the atu-
minum cap has been removed. The numbered
snmple bottles should be placed in the cor-
responding numbered positions In the turn.

- table. Insert samples 1n the following order:

Positions 1 & 2—0I1d 2000 ppm standards
for conditioning. These nre necessary only
after the analyzer has not been used for 24
hours or longer.

Position 3—60 ppm standard, freshly pre-
pared.

tosition 4—500 ppm standard, freshly pre-
pared.

Positlon 5~—~2000 ppm standard, freshly
prepared.

Tosition 6—4000 ppm standard, freshly pre-
pnared,

Positlon 7---Sample No, 7 (This 1n the first
sample of the day, but is given aa 7 to be con-
sistent with the turntable and the integrator
printout.)

After all sanmples have been positioned, In-
rert the recond act of 60, 500, 2000. and 4000
rpm standards. Samples, including etand-
ards murt b»» conditioned in the bath of
90° C for 1 hour {not to exceed & hours).

734 Btart chromatograph program--
When all knmples, including standards, have
been conditioned at 90° C for 1 hour, start
the nnnlysls program according to the manu-
facturers’ Instructions. Thece Instructions
must be carefully followed when starting
and stopping program to prevent damage to
the doslng assembly,

7.3.6 Determination of total sollds (TS).

For wet cake, slurry, resin eolution, and
PVC Intex samples, determine TS for each
sample by accurately welghing approxim-
ately 3 to 4 grams of sample In an aluminum
part before and after placing in & draft
oven (105 to 110° C). Samples must be dried
to constant weight. After first welghing re-
turn the pan to the oven for a short pe-
rod of time and then rewelgh to verity 2om-
plete dryness. TS 18 then calculated as the
final enmple weight divided by initial sam-
ple welght.

8. Cnlibratlon,

Calibratinn la to be performed each elpht-
hour perind when the Instrument s used.
Each dny, prior to running samples, the col-
umn should be conditioned by running two
of the previoua days 2000 ppm standards.

8.1 Preparation of Standards,

Cnlibratinn standards are prepared by fll-
ing the vials with the vinyl chloride/nitro-
gen atandards, rapldly seating the septum
‘and mealing with the aluminum cap, Uke a
siainlesa ateel line from the c¢ylinder to the
vial. Do not use rubber or tygon tubing The
sample line from the cylinder must be
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7 r‘lling vinle, Artmr purging, reduce the iy
rate to approsimately 500-1000 ce/min. Place
end of tubing Into vial (near bottom) and
nfter one minute rlowly remove titbing. Plare
septum In vinl aa socon ns ponsible to mini-
mize mixing air with sample. After the stanii-
ard vials are sealed, tnjoct 100,41 of distilled
water,

8.2 Preparation of chromntograph callibra-
tlon curve.

Prepare two 60 ppm, two 500 ppm., two 2000
ppm. and two 4000 ppm atandard ramples
Run the callbration samples In exactly the
same manner as regular samples. Plot A,
the integrator arcn counta for ench standard
sample va C_, tbe concentration of vinyl
chloride in ench standard sample. Draw a
1ine of best At through the pointa.

8. Calculations,

f.1 Response factor,

From the callbration curve described In
Section 8.3, above, select the value of C.
that corresponds to A. for each sample. Com-

pute the response factor, Re, for each sample,
as follows:

A
Ry==*
Cl
9.2 Resldual vinyl chloride monomer con-

centration, or vinyl chlorlde monomer con-
centration,

Calculate Cvve a8 follows:

AP M.V, )
R/T, m.1e+KT'

Fguation 107-2

Lquation 107-1

Co =

whare:

Chre=t mnrnnlmuon of viny! chloride In the sample,
{n pyn,
P.=Lahoratory -lmmph're pressnre, mmo Hyg.
T1= Rnom temperature, *
M= Molecular woight of VOM (82.5).

V= Valuma of vapar phase (vial volume loss sample
volume),

m=»Welght ol sampla, grams,

R~ (aa eonsiant (82,300,

K=Tirnry's an constant for YOCM In PVC at
xC, =6.52X104=K, for YVCM {n | eo
mpnroxlmau) wostowalar sample st W0°C,
K=50X10":=K .

Tr= Equllibhration lomp«r\lure, K.

Il the lollowing eontditions are mot, F.quation 107-2
onm be pimpliNed aa follows:
L. Ty=22* O (295° K).
Ti=9" O (303° K).
3. P,=1750 mm. Hg.

[§ ‘.-V.--L‘-ul-
where

V,eVial voluma, co (23.5),
& Samplin onntains leas than 0.5% waters

A, 5.988X 101
Corm ! (4!97)(10 1422882 )

Fquation 107-3

The follawing grneral aqnation ean be mwd lor any
wmple which enntaing VUM, PV C and/or water.

AP,

Core R, T,

x[“ - CLKATS) TV Kot - T.S)T.]

Fiquation 107-4

whers:
Ty Total solhls,
Note: K, must be delorminad,

Results enlculated uning Equation 107-4
represent concentration based on the total
sample. To obtain results based ou dry PVC
ocontent, divide by TS,

For a1 oe (approximats) waslewaler sample, Fquatioa
1074 can ba simiplifisd to the following:

Coyerms A [BI88XI0 Y 5 066X 10- -)]
I(’y my

Bqguation 107-5
10. Refersnces

1. Resldual Vinyl Chloride Monomer Con-
tent of Polyvinyl Chtoride Resing and Wet
Conko Samples, B. P. (Qoodrich Chemical Co.
Standard Test Frocedure No. 1005-T. B. P,
Goodrich Technlical Center, Avon Lake, Ohlo.
January 30, 1975,

2. Berens, A. R, “The Solubllity of Vinyl
Chloride In Polyvinyl Chiorlde,” ACS-Divi-
sion of Polymer Chemistry, Polymer FPre-
printa 15 (2): 197, 19874,

3. Berens, A. R, “The Diffusion of Vinyl
Chlorkls In Polyvingl Chloride,” ACS-Divi-
sirn of Polymer Chemlintry, Polymer Pre-
printa 15 (3): 200, 1974_

4. Berens, A R, L B. Crlder, C. J. Tomn-
nek and J. M. Whitney, Analysis for Vinyl
Chloride in PVC Powders by Head-Spacs Gas
Chromatography.” to be publiahed.

{FR Doc.70-30849 Flled 10-20-78,8:45 am]
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COMPLIANCE MANUAL

ABERDEEN P'VC PLANT

ITT. GENERAL FACILITIES FOR .COMPLIANCE

The vinyl chloride emission standard, as included in Section II, has

a number of specific requirements. The general approach to achieving
compliance has been:

1. Containment at the source. Typical of such items would be rupture
disks, sample recirculation and double mechanical seals.

2. Collection and combination of all process vents and exhaust gases
with final treatment via incineration. This was required by the
need to reduce vapor exhaust streams to less than 10 ppm.

3. Collection of in-process wastewater with subsequent vacuum-steam

stripping. This was required to achieve the in-process wastewater
10 ppm limitation.

4. Resin slurry steam stripping to a vacuum pump-compressor system
to achieve the 400 ppm limitation.

5. Definition of specific operating conditions to achieve compliance
on reactor opening loss and equipment opening. Steam purging
to a vacuum system is used.

Attached Figure I describes the various specific arcas uscd by the

plant to achieve compliance. The lines with arrows indicate the
direction of vinyl chloride containing vapor or liquid streams.
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COMPLIANCE MANUAL

ABERDEEN PVC PLANT

SPECIFIC METHODS OF COMPLIANCE

The emission standard required substantial process modifications and
development of various operating techniques.

To simplify the discussion of specific modifications and procedures
which will be employed to achieve and maintain compliance we have
divided the specific process requirements into three types. Sections
V, VI and VII contain specifics of each of these types.

Type T -

The standard included requirements for specific physical modifica-
tions. The installation of these modifications results in com-
pliance. Such items would include containment of exhaust vents,
installation of rupture disks, installation of double mechanical
seals, definition of operating procedures, collection of process
wastewater, sample recirculation, prevention of relief valve
discharges and an in force leak detection and elimination plan.
Other than definition of these items, their appropriate installation

and periodic inspection to assure proper operation, no other com-
liance efforts are involved.

Type 11 -
This type of requirement allows the specification of a specific
operating technique with a proof via calculation as a route to
indicating compliance. Essentially this involves purging or
evacuation calculations to show that the operating method used

is satisfactory to assure compliance is being achieved. This
type is applicable to:

1} Reactor Opening Loss - Where the operating method used
can be shown to purge the reactor vapor space.

2) Unloading Line Discharges During Disconnect - Where the
line volume and the final line pressure is used to calculate
the loss per disconnect. Thus a specific pressure or less
"results in achieving compliance.

3) Equipment Opening - Where the vessel volume, the steam purge
quantity and time, and the final vessel pressure can be used to
show a purging technique at which compliance is achieved.

Type IT compliance utilizes theoretical evacuation and purging

equations with an appropriate, conservative, efficiency factor
‘to indicate a compliance condition.
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‘F\ ‘ IV. SPECIFIC METHODS OF COMPLIANCE (Cont.)

Type 1II -

This type of requirement demands periodic sampling to show maintcnance
of compliance. Sampling, analysis and data recording are outlined
within the emission standard.

This type includes:

1) Analysis of final ventvexhausts to the atmospherc. This must be less
than 10 ppm.

2) Analysis of reactor slurry residuals VCM content which must be
less than 400 ppm.

3) Analysis of inprocess wastewater which must be less thar 10 ppm.

Attached is a Vable which describes the type category into which ecach of
the various standard requirements fall.

p : DTH 000115325
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COMPLIANCE MANUAL

ABERDEEN PVC PLANT

METHODS OF COMPLIANCE - TYPE 1

As previously indicated, Type I systems are physical modifications and/or
plant practices which, in themselves, result in achieving compliance.
As shownon Table 2 these items are:

il

6.

7.

Collection of reactor, recovery, unloading line, equipment
opening, manual vent and wastewater stripping exhaust gases.

Installation of pump and compressor and agitator double mechanical
seals.

Installation of rupture disks under relief valves.
Prevention of any but emergency relief valve discharges.
Sample recirculation requirements.

An in force leak detection and elimination program.

Associated operating procedures for each area.

On the following pages each specific area of the compliance is described.

The emission sources, method of compliance and compliance procedure is
. | 4
defined.
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V. METHODS OF

COMPLIANCE MANUAL

ABERDEEN I'VC PLANT

COMPLIANCE - TYPE 1

Item:

Problem:

Emission
Sources

Method of

Compliance:

Compliance
Procedure

2 61.64 (a) (1)

The concentration of vinyl chloride in all exhaust gascs
discharged to the atmosphere from each reactor is not to

exceed 10 ppm, except as provided in paragraph (a) (2)
of this section and 8 61.65 (a).

The reaction process in Aberdeen utilizes condenser cooling
for maintaining reactor temperature control, for resin
residual reduction during steam stripping and for reactor
vapor space purging for opening loss compliance, The
catalyst used generates inert gases such as C02. These
inerts must be purged from the condenser or they will

blanket the tubes and prevent effective cooling for
control. :

The emission sources are the eight PVC reactors.

Previously these inert gases, with associated vinyl chloride,
were vented to the atmosphere directly above the rcspective
reactors. Procedurcs have now been instituted so the inert
gases are vented into the recovery system. This procedure
precludes emissions from the reactors and thus results in
achieving compliance.

: Upon determining a need to vent the condenser of a reactor:

(1) Place mode selector into the "Emergency' position.

(2) Open the reactor condenser valve.

(3) Open the reactor recovery valve.

(4) Observe the recovery system pressure indicator.

(5) When pressure indication exceeds 20 to 30 psig, close
the reactor recovery valve and reactor condenser valve.

(6) Return the reactor to the "Polymerization' mode.
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COMPLIANCE MANUAL

ABERDEEN PVC PLANT

METHOD OF COMPLTANCE - TYPE 1

Item: 3 61.64 (a) (3)

Manual vent valve discharge: Except for an emergency
manual vent valve discharge, there is to be no discharge
to the atmosphere from any manual vent valve on a
polyvinyl chloride reactor in vinyl chloride service.

Problem: The Aberdeen Plant formerly operated 60, small (2200 gallon),
PVC reactors. These small rcactors periodically required
manual venting to maintain control.

Emission
Sources : The sources were the sixty small PVC reactors.

Method Of

Compliance: The plant has shut down all of these reactors. They all have
been physically removed from the plant. The plant now
operates only large rcactors. These polymerization reactors

employ improved cooling technology which does not require any
manual venting. '

v

Compliance
Procedure : No manual vent valve emissions occur as no manual venting is
required.
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COMPLIANCLE HANUAL

ABERDELEN PVC PLANT

V. METHODS OF COMPLIANCE - TYPE 1

Item:

Problem:

Emission
Sources :

Method Of
Compliance:

Compliance
Procedure

§ 61.64 (d)

Monomer recovery system. The concentration of vinyl
chloride in all exhaust gases discharged to the atmosphere
from each monomer recovery system 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 2 61.65 (b) (6) (i)
before being opened.

Periodically, inert gases containing vinyl chloride
accumulate in the recovery systems. This increases the
system pressure and prevents acccptable recovery rates.

The Plant operates three recovery systems:

(1N Module No. 1 Recovery System
(2) Module No. 2 Recovery System
(3) Emission Recovery System

Vent equalization lines have been installed for each
recovery monomer reccivers. Thus the pressure buildup can
be controlled by venting from these receivers to the vent
gas incinerator.

: The equalization lines are installed and all valves remain

open. No specific procedure is involved.
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COMPLIANCE MANUAL

ABERDEEN PVC PLANT

METHODS OF COMPLIANCE - TYPE 1

Item:

Problem:

Emission
Sources

Method Of

Compliance:

Compliance

Procedure :

$ 61.65 (a)

Relief valve discharge: Except for an emergency relief
discharge, there is to be no discharge to the atmospherc

from any relief valve on any equipment in vinyl chloride
service.

As required to meet operating satety codes (ASME & others)
equipment in vinyl chloride service are all equipped with
appropriate relief valves. Attached Table 3 lists the
equipment at Aberdeen in vinyl chloride service with
safety relief valves.

See attached Table 3 for a listing of equipment in vinyl
chloride service with safety relief valves.

The relief valves will discharge only in casc of an
emergency.

None.
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Conoco

No.

43-001
89-201
89-202
89-305

45-731
45-732
45-734
45-735

45-011
45-012
45-013
45-027
45-028
45-017

. 45-018

55-008
55-009
45-005
64-691
64-008
64-009

45-741
45-742
45-743
45-744

45-317
89-520
45-745

45-761

45-760
45-763
45-762
45-764
55-338
55-337

45-026
45-308
45-342

TABLE 3

EQUIPMENT IN VINYL CHLORIDE SERVICE WITH SAFETY RELIEF VALVES

Vess.

ABERDEEN PVC PLANT

Description

VCM Sphere

East Storage Bullet
West Storage Bullet
Tank Farm K. 0. Drum

D-300 Reactor
D-400 Reactor
D-500 Reactor
D-600 Reactor

Middle RVCM Receiver

South RVCM Receiver

Charge Receiver

North K. 0. Scrubher

South K. 0. Scrubber

North Seal Water Separator
South Seal Water Separator
North RVCM Condenser

South RVCM Condenser

RVCM Collect Tank

RVCM Filter

North Charge Filter

South Charge Filter

D-741 Reactor
D-742 Reactor
D-743 Reactor
D-744 Reactor

East RVCM Receiver

West RVCM Receiver

Charge Receiver

North K. 0. Scrubber

South K. 0. Scrubber

North Seal Water Separator
South Seal Water Separator
RVCM Collect Tank

East RVCM Condenser

West RVCM Condenser

T-701 Inlet Tank
T-702 Vac, Pump Disch. Tank
T-703 Comp. Discharge Tank

. of Relief Valves

-t NN

et ot et pomd i bk ad ok ek et b s N NN

NN

bbb o b et b bt e b
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COMPLIANCE MANUAL

ABERDEEN PVC PLANT

V. METHODS OF COMPLIANCE - TYPE 1

Ttem:

Problem:

Emission
Sources:

Method of

Compliance:

)

Compliance
Procedure:

)

2 61.65 (b) (1) (ii)

Any vinyl chloride removed from a loading or unloading
line in accordance 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 provided
in 8§ 61.66

To meet the requirement of ¥ 61.65 (b) (1) (i) the line
connections from the railcars must be evacuated. The
vapors evacuated are required to be contained.

"These would be each of the threc lines at each of the un-

loading spots if containment facilities were not in placc.

During the evacuation procedurc on the unloading lines
the vapors are pulled by thc emission recovery system.
As this system ultimately discharges to the reccovered
monomer receivers in Module No. 1, any emission would

occur at that point. As indicated, this source is directed
to the incinerator which reduces the VCM content to less
than 10 ppm.

When the unloading of railcars is complete:

Turn off and isolate the unloading compressors.

Close the valves on the railcars.

Close the valves on the unloading lines.

Via the local switch, open the actuated valves into
the recovery header to the emission recovery system.
Observe the line pressure.

6. When line pressure is reduced to the required amount,

close the evacuation valves and proceed to disconnect
the lines.

W RN -

wm
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COMPLIANCE MANUAL

M

ABERDEEN PVC PLANT

V. METHODS OF COMPLIANCE - TYPE 1

Item: 2 61.65 (b) (2)

Slip gauges: During loading or unloading operations, the
vinyl chloride emissions from each slip gauge in vinyl
chloride service are to be minimized by ducting any vinyl
chloride discharge 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 cquxvalent
as provided in 8 61.66.

Problem: Previously slip gauges were used to determine the liquid
level in VCM railcars.

Emission
Sources : Vinyl chloride railcars as received by the plant.

Method Of
Compliance: All slip gauges have been replaced with totally cnclosed,

‘ float type, level indicators. These devices are uscd only
during loading of VCM cars, a proccdure not applicable
at the Aberdeen plant. During unloading, the appcarance
of vapor in the unloading line sight glass indicates the
railcar is empty of liquid vinyl chloride. All thrce
liquid vinyl chloride lines have been equipped with sight
glasses to detect the chanmge from liquid to vapor.

))

Compliance

Procedure : As slip gauges are not used in Aberdeen, no specific procedure
is involved.
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V.

COMPLIANCE MANUAL

ABERDEEN PVC PLANT

METHODS OF COMPLIANCE - TYPE 1

Item:

Problem:

Emission
Sources:

Method of
Compliance:

Compliance
Procedure:

2 61.65 (b) (3) (i)

Rotating Pumps: Vinyl chloride cmissions from scals on all
rotating pumps in vinyl chloride service arc to be minimized

by installing sealless pumps, pumps with double mechanical seals,
or equivalent as provided in 3 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 pump; 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 pro-
vided in § 61.66.

The plant has fifteen pumps in vinyl chloride service. All
of these pumps are centrifugal, rotating, pumps. Previously,
these pumps were equipped with single mechanical seals.

Attached is a list of rotating pumps in vinyl chloride service
(see Tahle 4). '

Eleven of the process pumps in vinyl chloride service are located
in the Module No. 1 or Module No. 2 reactor areas. These pumps
have each been equipped with double mechanical seals. The seal-
ing fluid is high pressure water. This high pressure water insures
that any leak of the seal results in water entering the process
rather than an emission of vinyl chloride.

The remaining four pumps arec located in the vinyl chloride un-
loading area. These pumps are also equipped with double mechanical
seals. The sealing fluid is an oil which is contained in a small
reservoir above the pump. Circulation is via Thermosyphon action.
The reservoir is vented to a recovery system such that a seal
failure does not result in an cmission of vinyl chloride.

The seals in question do not require a specific operating
procedure. To insure against seal leakage periodic inspections
are desirable. The plant has developed an inspection check list
which is attached. Inspections with the completion of the check
list are done once per week by process engineering personnel.
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Conoco

No.

72-217
72-218
72-126
72-270

72-044
72-045
72-869
72-001
72-002

72-876
72-875
72-878
72-877
72-834
72-883

TABLE

4

CHECKLIST - ROTATING PUMPS IN VINYI, CHLORIDE SERVICE

ABERDEEN PVC PLANT

Seal
Description Fluid

Seal TFluid
Press.,

Seal Fluid Seal Fluid Any

Flow

Level Leakage

East Bullet Pump
West Bullet Pump
North Sphere Pump
South Sphere Pump

East Charge Pump
West Charge Pump
RVCM Pump

East Col. Tk. Pump
West Col. Tk. Pump

East Charge Pump
West Charge Pump
East RVCM Pump
West RVCM Pump
East Col. Tk. Pump
West Col. Tk. Pump
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COMPLIANCE MANUAL

ABERDEEN PVC PLANT

. METHODS OF COMPLIANCE -TYPE I

Item: 3 61.65 (b) (3) (ii)

Reciprocating Pumps: Vinyl chloride emissions from scals
on all reciprocating pumps in vinyl chloride service are
to be minimized by installing Jdouble outboard seals, or
equivalent as provided in 8 61.66.

Problem: The plant does not use reciprocating pumps in vinyl chloride
service.

Emission

Sources: None

Method of

Compliance: None required.

Compliance
Procedure: None required.
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V.

COMPLIANCE MANUAL

ABERDEEN PVC PLANT

METHODS OF COMPLIANCE - TYPE 1

Item:

2 61.65 (b) (3) (iii)

Rotating Compressors: Vinyl chloride emissions from seals
on all rotating compressors in vinyl chloride service are to

be minimized by installing compressors with double mechanical

Problem:

Emission
Sources:

Method of
Compliance:

Compliance

- Procedure:

seals, or equivalent as provided in 3 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 com-
pressor; 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 equiv-
alent as provided in 8 61.66.

The plant has thirteen centrifugal, rotating compressors in
vinyl chloride service. Previously, these compressors were
equipped with single mechanical seals.

Attached is a list of rotating compressors in vinyl chloride
service (see Table5). ’

All of the rotating compressors in vinvl chloride service are
now equipped with double mechanical seals. The sealing fluid
is high pressure water. This high pressure water insures
that any leak of the seal results in water entering the
process rather than an emission of vinyl chloride.

The seals in question do not require a specific operating pro-
cedure. To insure against seal leakage, periodic inspections
are conducted. A check list for this inspection has been
developed and is attached. Inspections are done once per
week by process engineering personnel.
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TABLE: 5

CHECKLIST - ROTATING COMPRESSORS IN VINYL CHLORIDE SERVICE

ABERDEEN PVC PLANT

Conoco Seal  Seal Fluid  Seal Fluid Seal Fluid Any
No. Description Fluid Press. Flow Level Leakage

72-711 East Compressor

72-712 West Compressor

72-792 North Compressor

72-709 East Vac. Pump

72-710 West Vac. Pump

72-752 East E.R. Compressor

72-753 West E.R. Compressor

72-751 E.R. Vac. Pump

72-904 Middle Compressor

72-903 South Compressor

72-712 North Compressor

72-902 North Vac. Pump

72-901 South Vac. Pump
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V.

COMPLIANCE MANUAL

ABERDEEN PVC PLANT

METHODS OF COMPLIANCE - TYPE 1

Item:

Problem:

Emission
Sources:

Method of

Compliance:

Compliance
Procedure:

2 61.65 (b) (3) (iv)

Reciprocating Compressors: Vinyl chloride emissions from
seals on all reciprocating compressors in vinyl chloride
service are to be minimized by installing double outboard
seals, or equivalent as provided in 8 61.66. If double
outboard seals are used, vinyl chloride emissions from the
seals are to be minimized by maintaining the pressure betwecn
the two seals so that any leak that occurs is into the
compressor; by ducting any vinyl chloride between the two
seals through a control system from which the concentration
of vinyl chloride in the exhaust gases does not exceed 10
ppm; or equivalent as provided in § 61.66.

The plant utilizes reciprocating compressors for unloading

vinyl chloride railcars. These are piston type compressor
machines.

The unloading area contains four reciprocating compressors.

The piston type compressors contain packing type seals. The
space between the seals essentially vents into the crankcase
head. Some of the compressors contain two sets of packing
seals while some contain three packing type scals. In any
case, leakage through the first, or process side seal, is
vented into the crankcase head. The crankcase head is vented
into the emission recovery system, thus any leakage through
the seals is vented through a control system. As the exhaust
gases from the emission recovery system are routed to the re-
covered monomer receivers in Module No. 1 and these receivers

are vented to the incinerator, the regulation requirements are
met.

No specific compliance procedure is involved. Periodic
operation checks will be made weekly by process engineering
personnel.
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V.

COMPLIANCE MANUAL

ABERDEEN PVC PLANT

METHODS OF COMPLIANCE - TYPE 1

Item:

Problem:

Emission

Sources:

Method of
Compliance:

Compliance
Procedure:

8 61.65 (b) (3) (V)

Agitator: Vinyl chloride emissions from seals on all
agitators in vinyl chloride service are to be minimized
by installing agitators with double mechanical seals,

or equivalent as provided in % 61.66. If double mechan-
ical seals are used, vinyl chloride cmissions from

the seals are to be minimized by maintaining the pressure
between the two seals so that any leak that occurs is
into the agitated vessel, by ducting any vinyl chloride
between the two seals through a control system from
which the concentration of vinyl chloride in the exhaust

gases does not exceed 10 ppm; or equivalent as provided
in § 61.66.

Previously, the plant operated as many as 60 small (2200
gallon) PVC polymerization reactors. These reactors were
equipped with single mechanical scals on the agitators.

The plant also had larger reactors equipped with double
mechanical seals, '

The sources were the 60 small reactors with the single

mechanical seals and the large reactors with the double
mechanical seals.

The plant hasshut down all sixty of the small polymerization
reactors. These have been removed from the plant and scrapped.

The plant now operates only eight large (18-20,000 gallon)
reactors. FEach agitator on these reactors is cquipped with
a double mechanical seal. High pressure sealing fluid is
used to insure any leak is into the process rather than
emitted to the atmosphere.

The double mechanical seals in question do not require a
specific operating procedure. To insure against leakage,
periodic inspection is necessary. This inspection is done

by operating personnel on each batch on each reactor. An
additional inspection is done by engineering personnel once
per week. The attached check list is used for the engineering
inspection.
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Conoco
No.

51-031
51-032
51-185
51-186

51-101
51-102
51-103
51-104

CHECKLIST - AGITATORS IN VINYL CHLORIDE SERVICE

TABLE 6

Descrigtion

D-300
D-400
D-500
D-600

D-741
D-742
D-743
D-744

Agitator
Agitator
Agitator
Agitator

Agitator
Agitator
Agitator
Agitator

ABERDEEN PVC PLANT

Seal
Fluid

Seal Fluid
Press.

Seal Fluid
I'low

Seal Fluid Any
Level  Leakage?
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COMPLIANCE MANUAL

ABERDEEN PVC PLANT

METHODS OF COMPLIANCE - TYPE 1

Ttem: g 61.65 (b) (4)
Leakage from relief valves: Vinyl chloride emissions
due to leakage from each relief valve on equipment in
vinyl chloride service are to be minimized by installing
a rupture disk between the equipment and relief valve
discharge to a process line or recovery system, or
equivalent as provided in 3 61.66.

Problem: Per ASME and other code requircments, pressure vessels
in vinyl chloride service are equipped with relief valves.

Emission
Sources: The emission sources are the pressure vessels in vinyl
chloride service. Attached is Table 7 which lists
the vessels subject to this part of the regulation.
Method of

Compliance: The vessels listed are equipped with rupture disks
located between the equipment of the relief valves. On

some equipment, specifically the VCM filters, the dis-
charge of the relief valve 1s routed back into a

pressure vessel.

Compliance

Procedure: The rupture disks do not require a specific operating
procedure. ‘To insure against malfunctions, periodic
inspections are made of all rupture disks in vinyl
chloride service. A check list for this inspection
has been developed and is attached. The inspections are
conducted weekly by process engineering personnel.
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TARLE 7

VCM SERVICE SV/RD VESSEL CHECKLIST

ABERDEEN PVC PLANT

Date
Inspector

Vessel Design 1Is Bl. Val.
Vessel No. Press. Temp. Lock. Open?

R.D. Press. R.D. Design

Ga.

Read.  Press. Temp. Action

I. Area 1 - VCM Unloading Area

93-001

89-201

89-202

45-305

VCM Sphere No. 1 100 125

VCM Sphere No. 2 100 125

East Bullet No.1l 200 650

East Bullet No.2 200 650

West Bullet No.l 200 650

West Bullet No.2 200 650
D

Tank Farm K.O. Drum 150 366

IT. Area 2 - Module No. 1. PVC Reactors

45-731

45-732

45-734

45-735

D-300R  RDI 200 200 N.A.
D-300R  RD2 200 200 N.A.
D-300R SV 200 200 N.A.
D-300C SV 200 200 N.A.
D-400R  RD 200 200 N.A.
D-400R SV 200 200 N.A.
D-400C SV 200 200 N.A.
D-S00R  RD 200 200 N.A. !
D-SOO0R SV 200 200 N.A.
D-500C SV 200 200 N.A.
D-600R  RD 200 200 N.A.
D-600R SV 200 200 N.A.
D-600C SV 200 200 N.A.

I1I. Area 3 - Module No. 2 PVC Reactors

45-741
45-742
45-743

45-744

D-701R  RD 200 200 N.A.
D-701R SV ' 200 200 N.A.
D-701C SV 200 200 N.A.
D-702R  TD 200 200 N.A.
D-702R SV 200 200 N.A.
D-702C SV 200 200 N.A.
D-703R  RD 200 200 N.A.
D-703R SV 200 200 N.A.
D-703C SV 200 200 N.A.
D-704R  RD 200 200 N.A.
D-704R SV 200 200 N.A.
D-704C SV 200 200 N.A.
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TABLE 7 (Contd.)

VCM SERVICE SV/RD VESSEL CHECKLIST

ABERDEEN PVC PLANT

Date
Inspector
Vessel Design Is Bl. Val. R.D. Press. R.D. Design
Vessel No. Press. Temp. Lock Open? Ga. Read. Press. Temp. Actio

IV. Area 3 - Module No. 1 Charge & Recovery

45-010 North RVCM Receiv. 150 150

45-011 Midd. RVCM Receiv. 150 150

45-012 South RVCM Receiv. 150 150

45-013 Fresh VCM Receiv. 150 150

45-027 North K.0. Scrubb. 150 150

45-028 South K.0. Scrubb. 150 150

45-017 North Seal Sep. 150 300

45-018 South Seal Sep. 150 300

"45-005 RVCM Coll. Tank 150 400

64-691 RVCM Filter 300 650

64-008 North Chg. Filter 300 150

64-009 South Chg. Filter - 300 150

45-026 E.R. Inlet Tank 150 350

45-308 E.R. Inter. Tank: 150 - 140

45-342 E.R. Outlet Tank 150 140

55-008 N. RVCM Cond. 150 400

55-009 S. RVCM Cond. 150 400 ’
V. Area - Module No. 2 Charge § Recovery

45-317 East RVCM Receiv. 150 150

89-520 West RVCM Receiv. 150 150

45-745 ° Fresh VCM Receiv. 150 150

45-761 North K.0. Scrubb. 150 300

45-760 South K.0. Scrubb. 150 300

45-763 North Seal Sep. 150 300

45-762 South Seal Sep. 150 300

45-764 RVCM Coll. Tank 150 160

55-338 E. RVCM Cond. 150 400

$5-337 W._ RVCM Cond. 150 400

N.I.S. - Not in service at time of inspection
Py DTH 000115345
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COMPLIANCE MANUAL

ABERDEEN PVC PLANT

METHODS OF COMPLIANCE - TYPE 1

Item: § 61.65 (b) (5)
Manual venting of gases: Except as provided in $ 61.64 (a)
(3), all gases which are manually vented from equipment in
vinyl chloride service are to be ducted through a control
system from which the concentration of vinyl chloride in
the exhaust gases does not exceed 10 ppm; or equivalent as
provided in § 61.66.

Problem: Equipment in vinyl chloride service is listed in Table 3,
~Emission
Sources: If manual venting were to occur, then the emissions sources

would be equipment listed in Table 3,

Method of
Compliance: Manual venting is prohibited by our operating procedures until

equipment has been evacuated or purged as described for com-
pliance in § 61.65 (b) (6) (i).

Compliance

Procedure: Vessels are not manually vented until procedures relative to
§ 61.65 (b) (6) (i). Normal operatinpg procedures do not involve
manual venting. Refer to compliance procedures for 3 61.65 (b)
(6) (i) for details of equipment opening procedures.
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COMPLIANCE: MANUAL

ABERDEEN PVC PLANT

V. METHODS OF COMPLIANCE -’TYPE 1

Item:

Problem:

Emission
Souces:

Methods of

Compliance:

Compliance
Procedure:

-

3 61.65 (b) (6) (ii) :

Any vinyl chloride removed from the equipment in accordance
with paragraph (b) (6) (i) of this section is to be ducted
through a control system from which the concentration of
vinyl chloride in the exhaust gases does not exceed 10 ppm,
or equivalent as provided in & 61.66.

Section 8 61.65 (b) (6) (i) calls for reducing the vinvl
chloride in equipment in vinyl chloride service to no more
than 2.0 percent by volume vinyl chloride.

Table 3 contains a list of equipment in vinyl chloride
service. If emissions were to occur in violation of this part

of the regulation, they would occur from equipment listed on
Table 3.

Prior to opening any equipment in vinyl chloride service
specific evacuation and purging procedures are employed.
The procedure results in compliance with 8 61.65 (b) (6) (i).

During the procedures, all exhaust gases are routed throuch
one of the three monomer reccovery systems. No discharges
occur from the vessels themselves.

Any emissions, should they occur, would ultimately be from
the recovered monomer receiver in Module No. 1. As emissions
from this source are incinerated, this procedure results in
compliance with this section of the regulation.

Specific procedures to meet this requirement involve first
pulling a vacuum on the designated equipment and then purging
for a finite period with steam while the prescribed recovery
system continues to pull a vacuum. Specifics of the purging
techniques are described under 8 61.65 (b) (6) (i) in Section
VI.
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COMPLIANCE MANUAL

ABERDEEN PVC PLANT

METHODS OF COMPLTANCE - TYPE 1

Item:

Problem:

Emission
Sources:

Method of
Compliance:

Compliance
Procedure:

3 61.65 (b) (7)

Samples: Unused portions of samples containing at lcast 10
percent by weight vinyl chloride are to be returned to the
process, and sampling techniques are to be such that sample

containers in vinyl chloride service are purged into a closed
process system.

The plant does not routinely sample any vinvl chloride streams.
We rely upon analyses given to us by our VCM suppliers.

Very infrequent sampling of recovered monomer is possible. A
specific evacuation method for the sampling bomb is available
for this purpose.

Not applicable.

A connection is available at the inlet to the emission recovery
system. Following analysis the sample bomb (container) with the
unused portion of the sample is attached to the connection and

a vacuum is pulled. This results in tecirculating the unused

portion of the sample and achieving compliance with the regulation.

For recirculation of usused portion of sample:

1. Attach container to the connection just south of T-701
_ in the emission recovery system.

2. Open valves and pull a vacuum and container.

3. Shut valves and disconnect container.

For sampling:
1. Attach container to sampling connection at point.

2. Open valves and fill container. This may take scveral
minutes.

3. Do not purge through container to the atmosphere as this
is prohibited.

4. Close valves, disconnect sample container and take it im-
mediately to the laboratory for analysis.
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COMPLIANCE MANUAL

ABERDEEN PVC PLANT

V. METHODS OF COMPLIANCE - TYPE I

Item:

Problem:

Emission
Sources:

Methods of

D

Compliance
Procedure:

).

Compliance:

2 61.65 (b) (8) _
Leak detection and elimination: Vinyl chloride emissions
due to leaks from equipment in vinyl chloride service are
to be minimized by instituting and implementing a formal
leak detection and elimination program.

A leak detection and elimination program must be formalized,

approved by the EPA, and implemented to meet the requirement
of this section.

The potential emission sources are the equipment and piping

in vinyl chloride service. The applicable plant areas arc:
1. Railcar Unloading Area

2. Module No. 1 Reactor Area
3. Module No. 2 Reactor Area
4. Vent Gas Incinerator Area

A formalized '"'Leak Detection Program' was submitted to the
EPA on May 9, 1977. The EPA subsequently reviewed and approved

the plan as accceptable. The plan has been in operation since
August, 1977,

Refer to Section X which contains the Lecak Detection and Elimination

program approved by the EPA and in force in the plant.
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COMPLIANCE MANUAL

ABERDEEN PPVC PLANT

METHODS OF COMPLIANCE - TYPE I

Item: § 61.65 (b) (9) (ii)

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

Problem: Paragraph (b) (9) (i) calls for the stripping of in-process
wastewater to 10 ppm. The exhaust gases which accrue from
the stripping operation must be contained.

Emission

Sources: If no controls were installed, the emissions would be from
the wastewater stripping units.

Method of

Compliance:The exhaust gases from the in-process wastewater stripping

process are ducted into one of three recovery systems. These

systems exhaust to the RVCM receivers, any emissions from which

are ultimately incinerated.

Compliance ‘ ,

Procedure: The in-process wastewater strippers are connected to the recovery
systems. The specific procedure employed to strip in-process
wastewater is described in Section VII.
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COMPLIANCIE MANUAL

ABERDEEN PVC PLANT

V. METHODS OF COMPLIANCE - TYPE I

Item: ? 61.65 (c)
The requirements in paragraphs (b) (1), (b) (2), (b) (5),
(b) (6), (b) (7) and (b) (8) of this section are to be
incorporated into a standard operating procedure, and madc
available upon request for inspection by the Administrator.
The standard operating procedure is to include provisions
for measuring the vinyl chloride in equipment greater than
1250 gallons in volume for which an emission limit is pre-
scribed 1in 8 61.65 (b) (6) (i) prior to opening the equip-
ment and using Test Method 106, a portable hvdrocarbon
detector or an equivalent or alternative mcthod. The
method of measurement is to meet the requirements in
8 61.67 (g) (S) (i) (A) or (g) (5) (i) (B).

Problem: Operating procedures need to be defined for:
1) Unloading line disconnect
2) Slip gauges
3) Manual venting of gases
4) Opening of equipment
5) Sample recirculation ,
6) Leak detection and elimination

Emission

Sources: The emission sources would be the vinyl chloride containing
equipment involved in these operations.

Method of

Compliance: Standard operating procedures are defined. These are
indicated in each specific section.

- Compliance

Procedure: See the procedures described under each particular paragraph.
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VI.

COMPLIANCE MANUAL

ABERDEEN PVC PLANT

METHODS OF COMPLIANCE - TYPE II

Type 11 systems involve the utilization of particular operating pro-
cedures which can be shown to achieve compliance. The proof of being
in compliance involves theuse of the operating procedure and a cal-
culational method which shows the procedure rcaches the desired con-

dition. This type of compliance is applicable to threce requirements
within the standard.

1) Reactor Opening Loss

2)  Unloading Line Discharges During Disconnect

3) Equipment Opening

On the following pages is the description of the cmission problems, a

definition of the operating procedure and an associated calculation
showing that the operating proceudre, when used, will result in compliance.
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VI.

COMPLIANCE MANUAL

ABERDEEN PVC PLANT

METHODS OF COMPLIANCE - TYPE II

Item:

Problem:

Emission
Sources:

Method of
Compliance:

g 61.64 (a) (2)

The reactor opening loss from cach reactor is not to exceed
0.02 g. vinyl chloride/Kg (.00002 1b. vinyl chloride/Lb.)
of polyvinyl chloride product, with the product determined
on a dry solids basis. This requirement applies to any

vessel which is used as a reactor or as both a reactor and
a stripper.

Following reactor recovery, the solution is transferred to
PVC blend tanks prior to drying. The recactor is rinsed with
water. During this rinse, air enters the reactor as it does
during dump equalization.

The air which contains some VCM is subsequently removed via
steam jet evacuation prior to the next batch being charged.
The exhaust from the steam jet constitutes the '"reactor
opening loss'" as it does contain some vinyl chloride.

The emission sources are the eight PVC reactors in Module No.
1 and Module No. 2. The actual point of emission is the exhaust
from the steam jet evacuation discharfe.

Compliance on this area is an adjunct to rcactor steam stripping
procedures in use. The plant utilizes reactors for resin slurry
stripping thus avoiding emissions from multiple vessels.

Additionally, our reactors are equipped with direct mounted,
reflux condensers. This allows refluxing of a considerable
volume of vapor through the reactor vapor space.

Steam rates into the reactor and reflux rates at the end of

recovery are specifically controlled to insure maximum purge

through the vapor space. This purge volume can be calculated
to show that the reactor opcning condition prescribed by the

EPA is being achieved.

Attached is a description of conditions which occur at the end
of the recovery process. Purging calculations are also included
which on a very conservative basis indicate sufficient purging
occurs to meet the reactor opening condition.

As steam vapor is used as the purge media, a serious sample
problem exists. As of now we have been totally unable to
sample an atmosphere of essentially 100% stecam at a slight
negative pressure. The method proposed by the EPA is not
adaptable to this condition. We are continuing to work with
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Method of
Compliance:
(Cont.)

Compliance
Procedure:

Recovery
Procedure:

vendors to obtain a device capable of analvzing the atmos-
phere within the reactor. Upon obtaining a suitable device
when one is developed, we are confident we will be able to

demonstrate compliance by analytical as well as calculational.
methods.

The Federal Government requires us to reduce the VCM content
of reactor slurry to a 400 ppm lcvel before transfer of the
slurry from the reactor to the blend tanks. In addition,
we must also meet a requirement for rcduction of VCM in the
vapor space above the slurry in each reactor.

To meet the requirements of the government we steam strip
each reactor batch prior to transfer to the blend tanks.

It is most important that we properly and uniformly strip
each batch so we can meet the government's requirements.

The following steam stripping procedure is to be used on
every batch processed. Any variations in the procedurc

or any associated problems in the operation of the recovery
system should be brought to the attention of the shift
supervisor,

(To be precisely followed for all products)

1. Kill reaction at conditions described on product
formula sheet.

2. Start compressors and begin recovery.

3. Set temperature set point to 200°F and start. steam into
the reactor. ‘

4. Wait until vacuum pumps come on.
S. Reset temperature set point to 230°F.

6. When reactor temperature reaches 215°F, turn emergency cooling
water on the condenser.

7. Leave both steam and cooling water on during the next 10 minutes
and continue recovering.

8. Evacuate dump valve during last five minutes of recovery.

9. " Shut off steam, emergency cooling water and recovery system.

10. Dump reactor.
11. Sample slurry 5 to 10 minutes after start of dump.

12. During recovery the back pressure controller is to be set at 6".
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REACTOR OPENING LOSS COMPLIANCE

ABERDEEN PVC PLANT

The reactor is used as a stripper in our process. Operating procedures

result in achieving both the 400 ppm slurry level and reactor opening
loss requirements.

During the stripping process, the reactor slurry is heated to 200°F and
brought to a boiling condition at this temperature. The boiling is induced
by the vacuum pump-compressor system. The rcactor slurry temperature is
subsequently raised to 215°F. During this period, boiling and thus purging
of the vapor space continues to occur. While boiling at this point results
in purging the vapor space with steam, this factor is not used in the re-
actor opening loss compliance calculation. T

When boiling at 215°F is developed, specific operating procedures are uscd
to maximize purging for 10 minutes. These conditions are:

1. Full reflux cooling on the condensecr.
2. Maximum steam rate into the rcactor.

Steam rates are measured and typically are 17,000 to 23,000 pounds per hour.
The base purge calculation rate used is 15,000 pounds per hour which is the
lowest steam purge rate ever observed.

This base purge rate results in a vapor displacembnt volume of 67,000
cubic feet per batch. This is the calculated steam vapor emitted from
the slurry surface at the operating conditions used.

The amount of liquid material in the rcactor occupies 70% of total
volume. A conservative assumption used in our calculation is that the
purge vapor displacement applies to the entire reactor volume rather
than the 30% which is the actual vapor space volume.

At the initiation of the purging condition at 215°F, the VCM content of
the vapor space is probably about 5% or less. Again, for the calculation, a
conservative assumption is made that the VCM content is 100%.

To determine the total volume of gas flow required to reduce the vapor
from 100% to the less than 2500 ppm required, the "Classical Mixing

Equation'" is used. This equation is: -Q/V t
C=C,e
where:
C = Final vapor concentration (.002500 for 2500 ppm)
Co= Initial vapor concentration (1.0 for 100%)
0 = Flow rate, cubic feet hour
V = Volume to be purged (2523 cubic feet for Module No. 1 reactors and
2975 cubic feet for Module No. 2 reactors)
t = Period of time for purging (10 minutes)

DTH QOQ115855
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10.

Resolution of the classical mixing equation yiclds:

Required Purge Volume In Module No. 1
Required Purge Volume In Module No. 2

15115 cu. ft.
17823 cu. ft.

Even with the various conservative assumptions made in 2, 3, 5, and
6, the actual purge volume is 4.43 or 3.76 greater than required.

Specific values related to this calculation are attached.

DTH 000115356
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COMPLIANCE MANUAL

ABERDEEN PVC PLANT

D

VI. METHODS OF COMPLIANCE - TYPE I1

Item: § 61.65 (b) (1) (i)

After each loading or unloading operation and before opecning
a loading or unloading line to the atmosphere, the quantity
of vinyl chloride in all parts of cach loading or unloading
line that are to be opened to the atmosphere is to be re-
duced so that the parts combined contain no greater than

0.13 cu. ft. of vinyl chloride, at standard temperature
and pressure.

Problem: The Aberdeen plant unloads vinyl chloride railcars. Un-
loading is via reciprocating compressors which pressure
vapor into the car and thus, liquid out of the railcar.
When the liquid is completely unloaded, the reciprocating
compressors are reversed. Vapors are pulled off the com-
pressors. To achieve compliance the vapor must be suf-
ficiently removed so that the volume exposed to the atmos-

. phere upon disconnect is within compliance.

Emission
'-\ Sources: The emission sources are the unloading lines connected at
— the railcars. i
Method of
Compliance: The unloading lines are connected to a vacuum system. Upon
completion of unloading the railcar valves are shut,. the
compressors are stopped. The lines are then pulled down
via the emission recovery system to a specific vacuum such
that compliance is achieved.
Compliance
Procedure:
' 1. When railcar is unloaded, reverse the compressors and
pull the cars to a 10 psig pressure.
_ 2. Close valves on railcar.
3. Shutoff and isolate the compressors.
4. Return to railcar and actuated the valves for pull
down to the emission recovery system.
5. Wait until pressure is reduced to less than 6.0 inches
of vacuum.
(\ 6. Close block valve on unloading line. DTH 000115358
— .

7. -Shut actuated valve to emission recovery system.

8. Line may now be disconnected.



RATLCAR UNLOADING LINE COMPLIANCE '

ABERDEEN PVC PLANT

)

1. The volume of the unloading hose was determined to be 1.2 gallons

or 0.16 cu. ft.

2. To achieve compliance the pressure in the line must be reduced so the
0.16 cu. ft. contains less than 0.13 cu. ft. of vinyl chloride at

standard conditions.
3. The required evacuation pressure is

PF = 0.13 X 760
0.16

= 617, MM Hg
= 24.3 1In Hg

4. This is equivalent to a 5.6 in, lig vacuum.

5. Compliance 1is achieved if the vacuum in the linec is 5.6 in.llg or more.

)

)

DTH 000115359
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VI.

COMPLIANCE MANUAL

ABERDEEN PVC PLANT

METHODS OF COMPLIANCE - TYPE 11

Item:

Problem:

Emission
Sources:

Method of

Compliance:

~ Compliance
ProceduTre:

8 61.65 (b) (6) (i)

Before opening any equipment for any rcason, the quantity of
vinyl chloride is to be reduced so that the equipment contains
no more than 2.0 percent by volume vinyl chloride or 25 gallons

of vinyl chloride, whichever is larger at standard temperature
and pressure. '

Periodically equipment must be opened for inspection, repairs
or various other maintenance functions. The standard requires

purging and/or evacuation to reduce the vinyl chloride content
before opening.

The potential emission sources would be the vessels in vinyl
chloride service that could excced the emission limitation.
Attached Table 8 indicates these vessels.

Each of the vessels indicated on Table 8 has been equipped with
a steam purge line. The line is designed with an orifice which
allows purging with steam at a rate d&f 35 SCFM. Thesec vesscls
are also tied into the recovery systems.

Upon a maintenance requirement the vessel is first evacuated to
a vacuum with the recovery system. Steam is then injected into
the vessel at a rate of 35 SCFM. The steam purges these vessels
to the recovery system. After a prescribed amount of time the
vinyl chloride content is reduced to the appropriate level.

Table 8 indicates the volume of each of the vessels and the
required purging time to achieve compliance. Attached also is the
calculational method used to determine the purging time nceded

to achieve compliance.

1. 1Isolate the vessel involved from the process by closing the

appropriate valves.

Line up the vessel to a recovery system.

Start recovery system and pull vesscl to a vacuum pressure.

Open steam line into vessel., Inject steam while continuing

to pull with the recovery system.

5. Continue recovering and injecting steam until time required
has elapsed.

6. If desired, continue purging for additional time to insure
the complete removal of vapors.

2.
3.
4

DTH 000115360
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Compliance
Procedure:
(Cont.)

7.

Vessel may now be opened.

a) Shut off steam,

b) Close line to recovery system.
c) Equalize pressure to atmosphere.
d) Open vessel.

When opening the tank farm storage vessels or any of the
VCM receivers use a portable hydrocarbon detector to
measure VCM content upon opening.

DTH 000115361
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TABLE 8
EQUIPMENT OPENING COMPLIANCE
ABERDEEN PVC PLANT

Required Recommended
Conoco Volume, Purging ~ Purging
No. Description Gallons Time Time

43-001 VCM Sphere 700,000 2 davs 10 hrs. S days
89-201 East Storage Bullet - 60,000 5 hrs. 25 min,. 12 hrs.
89-202 West Storage Bullet 60,000 S hrs. 25 min. 12 hrs.
89-305 Tank Farm K.0. Drum 456 3 min. 10 min.
45-011 Middle RVCM Receiver 7,390 40 min. 60 min.
45-012 South RVCM Receiver 7,390 40 wmin. 60 min.
45-013 Charge Receiver 7,390 40 wmin. 60 min.
45-027 North K.0. Scrubber 590 3 min. 10 min.
45-028 South K.0. Scrubber 590 3 min. 10 min,
45-017 North Seal Water Separator 128 1 min. 10 min.
45-018 South Seal Water Separator 128 1 min., 10 min.
55-008 North RVCM Condenser 124 1 min. 10 wmin,
55-009 South RVCM Condenser 124 1 min. 10 min.
45-005 RVCMCollect Tank 560 3 min. 10 min.
64-0691 RVCM Filter 25 1 min. 10 min.
64-008 North Charge Filter 40 1 min. 10 min.
64-009 South Charge Filter 40 1 min. 10 min.
45-317 East RVCM Receiver 7,390 ' 40 min. 60 min.
89-520 West RVCM Receiver 7,390 40 min. 60 min,
45-745 Charge Receiver 8,000 43 min. 60 min.
45-761 North K.QO. Scrubber 700 4 min. 10 min.
45-760 South K.Q0. Scrubber 700 4 min, 10 min.
45-763 North Seal Water Separator 200 2 min. 10 min,
45-762 South Seal Water Separator 200 2 min. 10 min.
45-764 RVCM Collect Tank 560 3 min. 10 min.
55-338 East RVCM Condenser 124 1 min. 10 min.
55-337 West RVCM Condenser 124 1 min. 10 min.
. RVCM Filter 25 1 min. 10 min.
North Charge Filter 40 1 min. 10 min.

South Charge Filter 490 1 min. 10 min.

45-026 T-701 Inlet Tank 566 3 min, 10 min.
45-308 T-702 Vac. Pump Disch. Tank A56 3 min. 10 min.
45-342 T-703 Comp. Discharge Tank 456 3 min. 10 min.

DTH 000115362
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EQUIPMENT OPENING COMPILIANCE

ABERDEEN PVC PLANT

The required purging time was determined from the vessel volume, purge
flow rate and the initial and final vinyl chloride concentrations.

The mixing equation is:

-Q/V t
C=Coe

Where:

1

Final vapor concentration (.02 for 2%)
Initial vapor concentration (1.0 for 100%)
Flow rate, cubic feet hour (2100 SCFIl)
Volume to be purged

Period of time required for purging

¢ <00 O
1

Consider the RVCM receivers which have a volume of 7390 gallons of 988
cubic feet.

Plugging in the values to the mixing equation:

- Q/988 t
.02 = 1.0 e y
- Im .02 = /988 t
3.91 =0Q/988 t
- 3.91 x 988 S psjg
t - =
2100 X34.7 psig 0.62 hours

t = 40 minutes

DTH 000115363
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VII.

COMPLIANCE MANUAL

ABERDEEN PVC PLANT

METHODS OF COMPLIANCE - TYPE I1I

As indicated previously, this type of compliance demands periodic sampling
to show maintenance of compliance. Sampling, analysis and data recording
requirements are outlined in the standard.

This type of compliance includes:

1) Analysis -of final vent exhausts to the atmosphere. This must be less
than 10 ppm.

2) Analysis of reactor slurry residuals VCM content which must be less than
400 ppm.

3) Analysis of inprocess wastewater which must be less than 10 ppm.

On the following pages in the description of the emission problems, is a

definition of the operating procedure, sampling method and frequency which
are applicable to compliance.

DTH 000115364
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VII.

COMPLIANCE MANUAL,

ABERDEEN PVC PLANT

METHODS OF COMPLIANCE - TYPE III1

Item:

Problem:

Emission
Sources:

Method -of
Compliance:

* the vent stream.

8 61.64 (e)

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 stripping (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).

Any manual vents, inerts collection, etc. are collected and

"routed to the recovered VCM receivers in module No. 2 These

“ .

exhausts are collected from:

Reactors

Manual Vent Valve Discharges
Monomer Recovery System Exhausts
Unloading Lincs

Reciprocating Compressor Secals
Rotating Pump Seals

Manual Vent [Lxhausts

Equipment Opening Exhaust Gases
Sample Recirculation

Inprocess Wastewater Stripping

Eventually these exhausts pressure up the recovered VCM
receivers and must be vented off. The concentration of the
vent stream as it exits to the atmosphere must be less than
10 ppm to meet the standard requirements.

The emission source would be the vent stream from the receiver.
if no further treatment were required. This vent is now directed

to the incinerators. Thus the point of emission is now the vent
exiting the incinerator.

The receiver vent is first routed to a refrigeration system.
The refrigeration system reduces the vinyl chloride content of

DTH 000115365

Thé-stream then flows to the vent gas incincrator. This
incinerator operates at 2200°F. The vinyl chloride is burned

in the incinerator, a process which reduces its content to less
than 10 ppm. -

The vapor stream, following thermal treatment, is routed through
a water scrubber to remove HCL and chlorine. It eventually
discharges from the vent stack.
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)

Compliance
Procedure:

The vent gas incinerator is kept in a ready mode at all times.
Natural gas is used to keep the equipment ready to receive

vinyl chloride. Upon a buildup in pressure in the recovered
receivers the operator will:

1.

2.

Press "high fire'" switch on the control panel.

This will slowly begin to vent vapor into the incinerator
fire box.

The operator will continue to vent in this manner until’
the pressure drops off.

When ready the operator will press the "low fire" button
on the control panel.

This will slowly decrease the vapor vent gas flow to the
incinerator. : :

DTH 000115368
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COMPLIANCE MANUAIL

ABERDEEN PVC PLANT

VII. METHODS OF COMPLIANCE - TYPE III

Item:

Problem:

)

Emission
Sources:

Method of

Compliance:

Compliance
Procedure:

D

S 61:64 (e) (1) (ii) :
Sources following the stripper: The following requirements apply

to emissions of vinyl chloride to the atmosphere from the
combination of all sources following the stripper (or the recactors
if the plant has no stripper) in the plant process flow including
but not limited to, centrifuges, concentrators, blend tanks, filters,

dryers, conveyor air discharges, baggers, storage containers, and
improcess wastewater. '

In polyvinyl chloride plants using stripping technology to control
vinyl chloride emissions, the weighed residual average in all

grades of polyvinyl chloride resin processed through the stripping
operation on each calender day, measured immediately after the
stripping operation is completed, may not exceed 400 ppm for
polyvinyl chloride resin averaged separately for each type of resin.

The Aberdeen Plant produces only one type of resin, this is by the
suspension process: The Aberdcen Plant utilizes stripping
technology. The reactors are used as the stripping vesscls. The
standard requires stripping to a level of 400 ppm of less.

The regulation states the concentration of vinyl chloride in resin as
it exits the stripper must be less than 400 ppm.

Compliance is achieved through steam stripping in the reactor vessels
following completion of reaction. The plant utilizes rcactors for
resin slurry stripping thus avoiding emissions from multiple vessels.

The reactors are equipped with direct mounted, reflux condensers.
This allows refluxing of considerable material which substantially
improves stripping efficiency.

Attached is the condidions used for the stripping recovery process.

The Federal Government requires us to reduce the VCM content of
reactor slurry to a 400 ppm level before transfer of the slurry from
the reactor to the blend tanks. In addition, we must also meet a
requirement for reduction of VCM in the vapor space above the slurry

in each reactor. DTH 000115368

To meet the requirements of the government we steam strip each
reactor batch prior to transfer to the blend tanks. It is most
important that we properly and uniformly strip each batch so we can
meet the government's requirements.
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Compliance
Procedure:
(Cont.)

Recovery
Procedure:

The following steam stripping procedurc is to be used on every
batch processed. Any variations in the procedure or any
associated problems in the operation of the recovery system
should be brought to the attention of the shift supervisor.

(To be precisely followed for all products)

1.

10.

11.

12.

Kill reaction at conditions described on product
formula sheet.

Start compressors and begin recovery.

Set temperature set point to 200°F and start steam into
the reactor.

Wait until vacuum pumps come on.
Reset temperature set point to 230°F,

When reactor temperature reaches 215°F, turn emergency
cooling water on the condenser.

Leave both stcam and cooling water on during the next 10
minutes and continue recovering.

Evacuate dump valve during last five minutes of recovery.
Shut off steam, emergency cooling water and recovery system.
Dump reactor.

Sample slurry 5 to 10 minutes after start of dump.

During recovery the back pressure controller is to be set
at 6".

DTH 000115369
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VII.

COMPLIANCE MANUAL

ABERDEEN PVC PLANT

METHODS OF COMPLIANCE - TYPE 111

Item:

Problem:

Emission
Sources:

Method of

Compliance:

Compliance
Procedure:

$ 61.65 (b) (9) (i) _ :

The concentration of vinyl chloride in each inprocess wastewater
strcam containing greater than 10 ppm vinyl chloride mecasured
immediately as it leaves a piecc of equipment and beforc being
mixed with any other inprocess wastewater strecam is to be reduced
to no more than 10 ppm by weight before being mixed with any
other inprocess wastewater strcam which contains less than 10 ppm
vinyl chloride; before becing exposed to the atmospherc, before
being discharged untreated as a wastewater.

Water accumulates in the recovery system during the stripping and
recovery process. This water collects in the:

K.0. Scrubbers (5)
Seal Water Separators (6)
RVCM Receivers (4)

Additionally water is used for vapor displacement on some cquip-
ment. This water is exposed to VCM vapor and, in untreated form,
contains in excess of 10 ppm vinyl chloride.

The process piping allows drainage to one of two process water
stripping tanks. These vessels accumulate this water. Periodically
the water is steam stripped at a vacuum to a recovery system. The
wastewater is then pumped out of the stripper. The emission point
is at the discharge of the pump, prior to entering the sewer system.

When a sufficient amount of water is collected, the water is steam

stripped at a vacuum. The stripping operation reduces the vinyl
chloride content to 10 ppm.

1. Line up tank to recovery system.

2 Start recovery system and pull down to a vacuum.

3. Begin to inject steam at maximum rate.

4. Inject steam at maximum rate to reach a water temperature of

- 200°F.

5. Continue to inject steam for 45 minutes. Allow tempcrature to
rise to 230°F.

6. With steam injection and recovery continuing, pump out tank.

7. When tank is empty, shut off steam, recovery system and pump.

8. Utilize vapor steam injection on top of tank as a pump assist
if needed. :

9. Sampling is to be done at pump discharge as is necessary to
monitor compliance.

DTH 000115370
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VIII.

COMPLIANCE MANUAL

ABERDEEN PVC PLANT

TESTING METHODS FOR TYPE III

The Emission Standard requires, in some instances, sampling for compliance

as well as for on going process emission monitoring. This sampling is
specific for:

1.

2.

Exhaust emissions to the atmosphere which must be less than 10 ppnm.

Slurry VCM residual level following stripping, which must be less than
400 ppm.

Inprocess wastewater discharge, which must be less than 10 ppm.

Sampling Information

1.

2.

Exhaust Emissions to the Atmosphere Which Must Be Less Than 10 PPM.

This sample will be obtained from the exhaust stack of the incinerators.
Sampling for compliance will be by method 106. Sampling and analysis

will be in precise accordance with method 106 as far as we can determine.

Following the emission test for compliance, the plant will conduct
emission tests on a periodic basis to assure compliance is being
maintained. For such testing we propose the following schedule:

a) Process sampling and analysis via a gas bag sample - 1 per week.

b) Process sampling and analysis via method 106 - 1 per quarter.

Slurry VCM Residual Level Following Stripping Which Must Be Less Than

400 PPM.

Following the stripping operation, the reactor product slurry is pumped
to the Dryer area. Sampling of this stream will be at the discharge
of the transfer pump to the blend tank area.

“For compliance testing, three samples of each batch will be obtained.
~In accordance with the standard, the average value of the threc

samples will be used to determine compliance. Sampling equipment
will be as described in the Federal Register.

The thrée samples will be taken after 5 minutes, 10 minutes, and 15
minutes after the start of the slurry transfer operation. This will
insure the sampling is representative of the batch.

We suggest for compliance testing that a total of eight reactor batches
be analyzed, one from each of the plant's reactor-strippers.

DTH 000115371
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A. Sampling Information

2.

(Cont.)

Following the testing for compliance verification the plant will
conduct further testing on a periodic basis to insure compliance
is being maintained. We suggest this be done on three reactor

batches per week. Sampling on these three batches will be as
discussed above.

Inprocess Wastewater Discharge, Which Must Be Less Than 10 PPM.

This sample will be obtained from the discharge of the process
wastewater stripper following wastewater stripping. This sample

is obtained prior to mixing with other wastewater and entrance
into the wastewater treatment system.

For compliance testing we suggest obtaining three samples from
each batch stripped, the three samples being obtained to insure
a representative analysis. We further suggest a total of six
stripping batches be analyzed.

Following the testing for compliance verification, the plant will
conduct further testing on a periodic basis to insure compliance
is being maintained. We suggest this be donc on two stripped
batches per week. Sampling will be as discussed above.

B. Analytical Information

1.

2.

Method 106

This analysis is applicable to emissions from the vent gas
incinerator.

We have reviewed the method described in the Federal Register,
To date our analyses have been via gas bag analysis. We are

- building a sampling device to meet the Federal Register's

description. This device will be used for the initial emission
testing and periodically thereafter for emission monitoring.

“As far as we are able to determine our emission testing for

compliance verification will meet all the requirements of method
106 as described in the Federal Register.

Method 107

This method is applicable for determining the vinyl chloride content
of reactor slurry, and inprocess wastewater,

DTH 000115372
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DETERMINATION OF VINYL CHLORIDE CONTENT OF IN-PROCESS
WASTEWATER SAMPLLES AND POLYVINYL CHLORIDE SLURRY

SCOPE

This method is designed to measure the residual vinyl chloride (RVCM) in PVC slurry
samples and in waste water. It was taken from EPA Method 107.

METHOD OUTLINE

~The slurry is filtered and a sample of the wet cake is scaled in a vial (for

samples of water transfer 1 gm. to the vial).
is taken for a % solids measurement. The sample in the vial is heated to 90°C to
drive the VCM into the headspace. A sample of the headspace is injected into a

chromatograph. The vinyl peak is compared to a standard and the RVCM in ppm by
weight is calculated.

A scparate sample of the wet cake

APPARATUS

1. Perkin-Elmer F-42 automatic headspace gas chromatograph equipped with a FiD

and back flush attachment.

Columns - precolumn 1/8" X 24" carbopac analytical 1/8" X 36" Phenylisocyanate/
durapac.

3. Recorder, 1 MV range.

Integrator or similar device to measure peak area (SP-4000 Data Processor is
used).

5. Oven - Natural draft set at 100°C.

6. Vials and seals for F-42 (PE 105-0118).
7. Seal crimper for above vials.

8. Syringe, 100 ui gas-tight.

9. Thermometer accurate to 0.2° at 90°C.

- -

REAGENTS

1. Vinyl chloride 99+%.

2. Standard Gas Cylinders, 50 ppm, 500 ppm, 5000 ppm.
NBS certified gas blends of VCM in nitrogen.

3. Gases for F-42, zero grade air, nitrogen, hydrogen.

4. Nitrogen for VC1 blends - 99+% purity. DTH 000115373




~ ' B. Analytical Information
—_
2. (Cont.)

The plant uses equipment essentially identical to the method
described in the Federal Register. There are minor differences
in the calculational procedure which have no effect on the
calculated result.

Attached is a detailed description of the analysis and a Table
9 which specifically indicates the differences in calculation.

We propose to use this method both for verification of compliance
and for ongoing process monitoring.

DTH 000115374




PROCEDURE

‘1. The Perkin-Elmer F-42 Chromatograph must be presct to operating conditions to
resolve the VCM.

_‘})

2. The circulating bath temperature should be at 90°+ 0.4°C.

Take the slurry sample and filter using vacuum and a buchner funncl for 15
seconds (until the water just quits coming off in a steady stream).

4. Take a preweighed vial and add a plug of the wet cake (about 1.5g). Cap

vial and weight back to nearest mg. Put another plug of wet cake into a
tared dish and reweigh.

5. Dry the sample in the dish at 100°C for 45 minutes and reweigh.

6. Record in a notebook the sample identification weight, and total solids content
of wet cake.

7. Seal the vial containing the sample and put it into the F-42 tray - note
its position in the notebook.

8. Prepare 3 standards by filling the vials with the VCM in nitrogen standards and
rapidly seating the septum. The first standard is to be 50-60 ppm, the sccond
is 500 ppm, and the third should match the highest rcading expected. If gas
blends are not available in the range required, then lab blends can be made
from nitrogen and pure VC1 as per Method 107.

@\ 9. The F-42 tray is loaded with the three standards first followed by the samples.
—

The F-42 can be started after 1 hour of equilibrationrtime.

10. For water samples transfer 1 gm. of sample to a pre-weighed vial.

Reweigh the
vial.to ficarest mg and seal. Treat as above.

11. Water samples are to beequilibrated for 2 hours rather than one hour. This
can be done by being sure the water samples are the last samples in the tray.

CALCULATION

(TS) Solids Fraction = dry resin wt.
wet resin wt.

Convert tlte three standards to ppm based on resin using the following equation:

C AP MV + K (TS) T, +K,_ (I-TS) T,
RVCM 7Y E——w P v

Where the following values are assumed:

CRVCM = Concentration of VCM on an as is basis in resin or water.

o DTH 000115375
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CALCULATION (Cont.)
’u\ A = PPM, VCM in Vapor
— Lab Pressure (760)
ﬁ Lab Temperature (295°K)
Volume of Vial (23.0cc)
Gas Constant (6.236 X 104)
Sample wt. (1.0 g)

—_
f—
wouwonon

~
3]

W

TS = Solids Fraction (0.65). -6
Kp = Henry's Constant for Folymer {06.52 X_aO )
Kw = Hénry's Constant for Water (5.0 X 10 )

T, = Water Bath Temperature (363°K)

M=

Mole Weight of VCM (62.5)
SIMPLIFIED FOR CONSTANT FACTORS

' CRVCM = A X 0.065 This factor is not altered unless lab temperature changes
by more than + 5°C or lab pressure does not vary more than
+ 10mm. :
The C

WCk for each standard is calculated and entercd in the data processor as
the s%any

ard concentration. The data.processor then does the following calcu-
lations using external standard method:

Rf = Area Std.

Crveu

V)

PPM, RVCM of (Resin & Slurry) = Arca Sampice

R, X (SW X.,IS)
, f
Where:

SW = the weight of the wet caké (gm) or water sample
(SW X TS) = Weight of dry resin (gm).

PPM, RVCM of water sample = Area Sample

Rf X SW

NOTES:

1.  The conditions for the F-42 with the specified columns are as follows:

(a). Injector Temperature 150°C
(b) Oven Temperature 80

(c) Detector Temperature 150
(d) Needle Temperature 150

(e) . Hydrogen Pressure 2.1 ATM
(f) Air Pressure °- 2.6

{g) Fereflush Pressure 1.9

(h) Backflush Pressure 1.8

( Adjusted to give minimum baseline shift in backflush)

)
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: (i) Dosing Time
f'\ (j) Analysis Time )
— (k) Backflush Time .

(1) Stabilization Time
(m) Detector Range

— NN

PREPARED BY: 7)%«/5—2}—;‘

sccC.

9 min.
2 min.

min.

APPROVED BY:  / j/d?/u.?, /f ///21]::“

Original Issue - 11/1/77

)

M
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TABLE 9

POINTS OF DIFFERENCES BETWEEN

EPA METHOD 107 AND RVCM ANALYSIS

AT ABERDEEN PLANT

),

D

EPA METHOD 107

Use 2 M X 3.2 MM column of 0.4% carbow
1500 on carbopac C or equivalent.

Samples must be run within 24 hours.

Add 100 N1 water to bottle containing
standard gas blends.

CALCULATION

Calculate each sample by the following
equation:

ax

C = AP [MV + Kp (TS) Ty + Kw
RVOM " | R
(1-TS) Té]/ (TS)
CRVCM = PPM, VCM in dry resin.
A = Area of VCM Peak
R = Response Factor = Area Std.
: PPM, VCM Vapor Std.
P = Laboratery Pressure
T; = Laboratery Temperature
M = Mole Weipht of VCM (62.5)
V = Volume of Vial Vapor Space
W = Sample Weight
R = Gas Constant (62,360) -6
Kp = Henry's Constant” Polymer (6.52 X_AO )
Kw = llenry's Constant Water (5.0 X 10 7)
T, = Water Bath Temperature (363°K)
TS = Total Solids

ABERDEEN

Initially used the specified column
but found some interference pecaks.
Changed to a column previously
found to resolve the VCM. It is a
1/8" X 36" column packed with durapac -
Phenylisocyanate.,

Samples are run daily except on week-
ends.  Samples from 7:00 a.m. Friday

to 7:00 a.m. Monday are all run on
Monday.

Water was tried but no difference
could be scen so for labor consider-
ations, the practice was dropped.

CALCULAT1ON

Mcthod was simplified by considering
everything constant ecxcept area of
reak, response factor, sample wt.,
and total solids. Abcerdeen constant
values are listed below. The maximum
rossible error, as a result of these
assumption, is + 3.0% relative.

P = 760
T1 = 22°C (295°K)
M= 62.5
V - 23.0
R = 62360 6
Kp = 6.52 X 10,
Kw = 5.0 X 10
T2 = 90°C (363°K)

The equation reduces to:

A X 0.065

C = 0
RVCH XWX 18
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The 0.065 constant is not changed
unless lab tcmperature varies by
more than *+ 5°C and pressure remains
within + 10 mm.
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IX.

COMPLIANCE MANUAL

ABERDEEN PVC PLANT

RECORDKEEPING REQUIREMENTS FOR COMPLIANCE

The plant will maintain emission records to insure maintenance of
compliance and to enable emissions to be determined.

1. The operating records of each reactor batch including pressure
and temperature charts. These will be used to:

a) Insure operating conditions required for reactor opening loss
are being employed.

b) Insure operating conditions required for slurry stripping
are being employed.

c¢) Insure that no relief discharges are occurring from the reactors.

2. Emission monitoring results for slurry stripping on the three
weekly test batches.

3. Emission monitoring results for inprocess wastewater stripping on
the two weekly test batches.

4. Emission monitoring results for the vent gas incinerator exhaust
gases.

5. Vent Gas Incinerator Daily operating log shect.

6. a) Reactor Agitator Seal Check List
b) Rotating Pump Seal Check List
¢) Rotating Compressor Seal Check List
d)} Vessel Rupture Disk Check List

-7. Hydrocarbon Detection results from opening:

a) VCM Sphere (1)

b) VCM Bullets (2)

c) ~ Charge Receivers (2)
d) TRVCM Receivers (4)

(These vessgls exceed 1250 gallons)
.. ‘ - . DTH 000115379
8. Leak Detection data as described in Section X.

This information will be kept in an organized fashion and will be available
for inspection by the Administrator for a minimum of two years.

This data will be used for submittal of the semiannual report. We suggest
the initial submittal be on March 15, 1979.
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X.

COMPLIANCE MANUAL

ABERDELN PVC PLANT

APPENDIX

Leak Detection and Elimination Plan

This plan was previously submitted to the EPA on May'9, 1977,
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