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1.0 INTRODUCTION

1.1 BACKGROUND
Pursuant to Section 112 of the Clean Air Act (42-U.S.C. 1857), the
Administrator of the U.S. Environmental Protection Agency (EPA) has
added vinyl chloride to the 1ist of hazardous air pollutants (40 FR
59477) and established a national emission standard (40 FR 59532) for
facilities which manufacture ethylene dichloride, vinyl chloride, and/or
polyvinyl chloride. The National Emission Standat¥ds for Hazardous Air
Pollutants (NESHAPs) regulations are applicable to plants producing the
following: ethylene dichloride by the reaction of oxygen and hydrogen
chloride with ethylene; vinyl chloride by any process; and one or more
polymers containing any fraction of polymerized vinyl chloride. The
regulations do not apply to equipment used in research and development
if the reactor used to polymerize the vinyl chloride processed in the
equipment has a capacity of no more than 0.19 m3 (50 gal). Research and
development facilities containing a polymerization reactor capacity
greater than 0.19 m3 (50 gal) but no more than 4.07 ms (1100 gal) are
exempt from all parts of the regulations except the 10 ppm limit. The
proposed emission standards for existing and new plants were advanced in
the Federal Register, December 24, 1975 for vinyl chloride in plants
manufacturing ethylene dichloride, vinyl chloride, and/or polyvinyl
chloride. Final standards (41-FR-October 21, 1976, pages 46560-46573)
became effective October 21, 1976 and apply to éxisting and new plants [1].
EPA decided to regulate vinyl chloride because it has been implicated
as the causal agent of angiosarcoma (a rare form of liver cancer) and
other serious disorders, both carcinogenic and non-carcinogenic, in people
subjected to occupational exposure and in laboratory animals exposed to
controlled concentrations of vinyl chloride [2]. Reasonable extrapolations
from these findings cause concern that vinyl chloride may cause or
contribute to the same or similar disorders at present ambient concentration
levels. The purpose of the standard is to set limits of vinyl chloride
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emissions from all known process and fugitive emission sources in ethy-
lene dichloride, vinyl chloride, and/or polyvinyl chloride plants. This
will have the effect of furthering the protection of public health by
minimizing the health risks to people living in the vicinity of these
plants and to any additional people who are exposed as a result of new
construction [3].

This Inspection Manual contains the guidelines for the benefit of
and the standardized procedures to be followed by EPA field inspectors
or their designated representatives. In conjunction with the operator's
testing and monitoring results and the required recording and recordkeep-
ing of these results, the basic enforcement tools are readily available
to properly trained field inspectors. The degree to which this portion
of the NESHAPs program is successful depends critically on the effective-
ness and efficiency with which inspectors conduct field inspections.

1.2 AUTHORITY

Authority for promulgation of the NESHAPs standards and regulations
of Air pollutants is contained in Section 112 of the Clean Air Act (42
U.S.C. 1857). It directs the Administrator of the U.S. Environmental
Protection Agency to establish emission standards and regulations for
hazardous air pollutants (40 FR 59477), and to maintain a current listing
of these pollutants.

1.3 APPLICABILITY
The applicability of the NESHAPs standards and regulations is

specified with respect to the function of the facility, product and
process by which the product is produced.

There are no exemptions to the NESHAPs vinyl chloride emissions
standards and regulations for production plants which employ reactors of
any capacity to produce one or more of the following: ethylene dichlo-
ride by reaction of oxygen and hydrogen chloride with ethylene; vinyl
chloride by any process; and one or more polymers containing any fraction
of polymerized vinyl chloride [1].

Equipment employed in research and development of the polymerization

of vinyl chloride for which the reactor capacity is not greater than 0.19 m
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(50 gal) is not subject in any way to the vinyl chloride emission standards
and regulations [1].

Equipment employed in research and development of the polymerization
of vinyl chloride for which the reactor capacity is greater than 0.19 m3
(50 gal) and less than 4.07 m3 (1100 gal) is subject only to the 10 ppm
vinyl chloride emission 1limit into the atmosphere from each reactor,
stripper, monomer recovery system, and mixing, weighing, and holding
containers [1].

1.4 DEFINITIONS

The definitions of terms used in this Inspection Manual are precise
and this precision is required to conduct inspections properly. The terms
requiring this precision are defined below [1].

(a) "Ethylene dichloride plant" includes any plant which produces
ethylene dichloride by reaction of oxygen and hydrogen chloride
with ethylene.

(b) "vinyl chloride plant" includes any plant which produces vinyl
chloride by any process.

(c) "Polyvinyl chloride plant" includes any plant where vinyl
chioride alone or in combination with other materials is

polymerized.

(d) "Slip gauge" means a gauge that has a probe that moves through
the gas/liquid interface in a storage or transfer vessel and
indicates the level of vinyl chloride in the vessel by the
physical state of the material the gauge discharges.

(e) "Type of resin" means the broad classification of resin
referring to the basic manufacturing process for producing
that resin, including, but not limited to, the suspension,
dispersion, latex, bulk, and solution processes.

(f) "Grade of resin" means the subdivision of resin classification
that describes it as a unique resin, i.e., the most exact
description of a resin with no further subdivision.

(g) "Dispersion resin" means a resin manufactured in such a way as
to form fluid dispersions when dispersed in a plasticizer or
plasticizer/diluent mixtures.
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(h) “Latex resin" means a resin that is produced by a polymerization
process that initiates from free radical catalyst sites and is
sold undried.

(i) "Bulk resin" means a resin which is produced by a polymerization
process in which no water is used.

(§j) "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 discharged to a
wastewater treatment process or discharged untreated as
wastewater.

(k) "Wastewater treatment process" includes any process which
modifies characteristics such as BOD, COD, TSS, and pH, usually
for the purpose of meeting effluent guidelines and standards;
it does not include any process the purpose of which is to
remove vinyl chloride from water to meet requirements of this
subpart.

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

(m) "Standard operating procedure (SOP)" means a formal written procedure
officially adopted by the plant owner and/or operator and available
on a routine basis to those persons responsible for carrying out
the procedure.

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

(o) "Ethylene dichloride purification" includes any part of the process
of ethylene dichloride production that follows ethylene dichloride
formation and in which finished ethylene dichloride is produced.

(p) "Vinyl chloride purification" includes any part of the process of
vinyl chloride production that follows vinyl chloride formation
and in which finished vinyl chloride is produced.
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(q) "Reactor" includes any vessel in which vinyl chloride is partially
or totally polymerized into polyvinyl chloride.

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

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




2.0 EDC, VC AND PVC INDUSTRIES

Polyvinyl chloride is a polymer employed in the fabrication of
literally thousands of consumer and industrial products. The manu-
facturers of these products purchase the polyvinyl chloride resin from
a relatively small number of producers. Polyvinyl chloride is polymerized
from the vinyl chloride monomer. In turn vinyl chloride is produced.from
ethylene dichloride by cracking ethylene dichloride during dehydrochlorina-
tion or from the hydrochlorination of acetylene.

In the following brief presentation, the attributes of ethylene
dichloride, vinyl chloride, and polyvinyl chloride production facilities
are discussed with respect to those considerations that are pertinent
to plant inspections.

2.1 ETHYLENE DICHLORIDE (EDC)

The principal process for ethylene dichloride production in the
U.S. is oxychlorination which involves the reaction of oxygen and hydrogen
chloride with ethylene [4]. In 1974, there were nine plants using this
process to produce 5.05 billion pounds of ethylene dichloride per year
[6].

While refined ethylene dichloride is sold for other industrial uses,
its major use is for vinyl chloride monomer production. Typically the
economics of the industry dictates that an ethylene dichloride plant be
in close proximity to a vinyl chloride monomer plant in which case the
shipping cost of large, continuous flows of pure ethylene dichloride to
a vinyl chloride plant is minimal.[4]. This has led to the concentration
of these plants in Texas, Louisiana and the northern states [4]. In most



cases, the unconverted ethylene dichloride from the vinyl chloride plant
is recycled back with the crude ethylene dichloride [4].

Vinyl chloride emissions occur in an ethylene dichloride plant using
the oxychlorination process from three sources: side reactions in the
oxychlorination process and dissolved vinyl chloride in recycled hydrogen
chloride and in recycled unconverted ethylene dichloride. Physically,
the major vinyl chloride emission sources are the EDC reactor, EDC
refining and the fugitive emissions that may be present.

2.2 VINYL CHLORIDE (VC)

There are four processes to produce vinyl chloride monomer [6].
There are fifteen plants producing vinyl chlorjde having a production
capacity of 6.8 billion pounds per year [6]. Two plants use the hydro-
chlorination of acetylene, nine use the chlorination-oxychlorination of
ethylene (with oxygen from air) and dehydrochlorination, one uses the same
process, except that pure oxygen is used in place of air, and three plants
use the direct chlorination of ethylene and dehydrochlorination [6].

The main sources of vinyl chloride emissions in plants using the
hydrochlorination of acetylene are reactor condenser vent {continuous),
scrubber vent (continuous), heavy ends storage vent (intermittent), and
assorted fugitive sources [6].

The sources of emissions from the chlorination-oxychlorination of
ethylene and dehydrochlorination processes using oxygen from air or using
pure oxygen are the same. The main sources of emissions are those dis-
cussed in Section 2.1 and not repeated here, purification system vents
(continuous), scrubber vent (continuous), loading area (intermittent),
and vinyl chloride emissions from the purification process; but the loss
per unit product produced is greater from the purification portion of
the plant.

The process using direct chlorination and dehydrochlorination is
used in vinyl chloride production when the manufacturing facility has
other uses for the hydrogen chloride by-product. This process also uses
ethylene dichloride in a dehydrochlorination process to produce vinyl
chloride.



2.3 POLYVINYL CHLORIDE (PVC)

Polyvinyl chloride is produced by a polymerization process from
the vinyl chloride monomer. There are five processes used to polymerize
the monomer: suspension polymerization is the most widely used and
accounts for 78% of the U.S. plant capacity; dispersion polymerization
(i.e., emulsion) accounts for 13%; bulk polymerization for 6% [4]. The
latex polyvinyl chloride is produced by dispersion polymerization
and is sold and transported in a water suspension; solution polymeri-
zation is adaptable to a continuous process for copolymers and is
used by one company in the U.S. [4].

Emissions may occur at any point of the processes, such as
storage, reactors, strippers, mixers, weighers, blenders, recovery
systems, inprocess wastewater, loading facilities, etc. [6].



3.0 PROCESS FLOW DESCRIPTION AND EMISSION POINT IDENTIFICATION

The manufacturing processes covered in the vinyl chloride emissions
Final Standard are discussed in this chapter with the aid of process
flow diagrams. The emission points covered in the Standard are listed
and keyed on the corresponding flow diagrams for each process.
3.1 ETHYLENE DICHLORIDE--OXYCHLORINATION*

One of the major processes for ethylene dichloride (see Section
3.4) production in the U.S. is oxychlorination which invoives the reaction
of oxygen and hydrogen chloride with ethylene [4]. The oxygen may be
introduced into the process in concentrated form or by an air stream as
shown in Figure 3.1 [6]. The two processes are similar and will be
discussed together since the emission sources are identical. The generic
reaction equation for the process is given by

CHZ = CH2 + 1/2 02 + 2HOL——» C'ICH2 - CH2C1 + HZO' (3-1)

This reaction takes place in the reactor, shown in Figure 3.1, at elevated
temperature. The oxychlorination process typically exhibits a 98%
conversion of hydrogen chloride to ethylene dichloride per pass from the
reaction represented in Eq. (3-1) [6]. The raw materials (ethylene,
hydrogen chloride and oxygen/air) are made to pass through a catalyst.
In the presence of oxygen, the catalyst conéentrates the ethylene and
chlorine allowing for the reaction, Eq. (3-1), to take place at a lower
temperature. Because the reaction is highly exothermic, a water flow
over the reaction tube surface is required to control the temperature in
the reactor. The result is that steam evolves at the exit port of the
water jacket.

*While this process is usually identified as oxychlorination, it is more
precisely an oxyhydrochlorination process.
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Table 3.1: The potential emission points identified by the
keys in Figure 3.1 in the oxychlorination process
for ethylene dichloride.

Position Name Key Frequency
Reactor Vent 1 Intermittent
Condenser Veng 2 Cont inuous
Mater Wash Column 3 Continuous
Nash/Crude Storage ¢ Cont inuous
Wash Water Stripper Vent 5 Continuous
gzztag:tsgngtripper 6 Continuous
gggcagzusgnzroduct 7 Intermittent
Condenser Vent 8 Continuous
Finishing Column Vent 9 Continuous
Eggﬁ;;Ecg:tPurification 10 Intermittent
_F;g:ln‘e’!gnibc Storage 11' Intermittant
22?:%;Ecg:{ Tar-Removed 12 Continuous
Heavy-Ends Storage Tank Vent 13 Intermittent
Tar Storage Tank Vent 14 Intermittent
| e
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The gas stream that exits the reactor contains ethylene dichloride
in the form of a gas. In the process represented in Figure 3.1 this
stream also contains ethylene, hydrogen chloride and air or pure oxygen.
The stream is passed through a hot water wash column to remove impurities
from the ethylene dichloride, and to maintain its gaseous state. The
ethylene dichloride gas and water vapor stream are passed through a cold
water condenser prior to entering the separation tank. The separated,
purified ethylene dichloride is then transported to a storage tank [6].

The water from the hot water wash and from the separation tank is
passed through a stripping column to separate ethylene dichloride and
waste by-products. The separated ethylene dichloride is passed on to
the EDC storage tank, while the waste by-products are disposed.

The potential emission points are listed in Table 3.1 and
identified by the keys shown in Figure 3.1. The emission sources are
listed to correspond with operational steps in the generalized hydrochlori-
nation process. Fugitive emission sources (pumps, pump maintenance
valves, pressure relief valves, samplers, etc.) are not identified
because the locations of these sources are unique for each plant. The
emission from any point, whether listed or not, depends on the operating
condition (batch or continuous, reaction efficiency, etc.) of the plant
at the time of inspection and in some cases on the immediate past history
of operating conditions [6].

3.2 VINYL CHLORIDE
3.2.1 Hydrochlorination of acetylene

In this process vinyl chloride monomer is produced by the hydro-
chlorination of acetylene. The reaction occurs between hydrogen chloride
and acetylene at 85-141°C in the reactor shown in Figure 3.2, in the
presence of a catalyst, mercuric chloride on activated carbon [6]. The
reaction is governed by the equation

HC = CH + HCL —— H,C = CHCL. (3-2)

The reaction typically exhibits a 90% conversion to vinyl chloride per
pass. As a result, acetylene and hydrogen chloride gases exit the
reactor as well as vinyl chloride. These gases are compressed, cooled
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and pumped to a purification system consisting of a light-ends distillation
cotumn and a heavy-ends distillation column. In the light ends distillation
column acetylene is separated and transported back into the reactor for
another pass. Other volatile gases are passed to the vent gas reactor

and vent condenser. Table 3.2 lists the main products and their boiling
point temperatures. This shows that acetylene has the lowest boiling

point temperature and is separated easily from the other compounds.

Table 3.2: Hydrochlorination of acetylene product gases
and their boiling point temperatures.

Gas Symbo] B8oiling Point
Temperature -
Acetylene HC = CH - 84°C
Hydrogen Chloride HC1 - 85%°¢C
Vinyl Chloride H2C = CHCI - 13°C
Ethylene Dichloride C]CH2 - CHZCI + 83°C

The reaction represented in Eq. (3-2) is exothermic. Therefore,
the heavy-ends tnat are transported to the heavy-ends distillation
column from the 1light-ends distillation column will contain some poly-
merized material as well as vinyl chloride monomer. The vinyl chloride
is distilled, subsequently liquefied and placed in a storage tank. The'
heavy-ends are transported to a temporary storage tank and ultimately
incinerated.

The potential emission points are listed in Table 3.3 and identified
by thz keys shown in Figure 3.2. The emission sources are listed to
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correspond with operational steps in the generalized hydrochlorination
process. Fugitive emission sources (pumps, pump maintenance valves,
pressure relief valves, samplers, etc.) are not identified because the
locations of these sources are unique for each plant. The emission from
any point, whether listed or not, depends on the operating conditions
(batch or continuous, reaction efficiency, etc.) of the plant at the
time of inspection and in some cases on the immediate past history of
operating conditions. -

Table 3.3: The potential emission paints identified by the
keys in Figure 3.2 in the hydrochlorination of
acetylene for vinyl chloride monomer.

Position Name Key Frequency
—t

Reactor Condenser Vent 1 Continuous
Scrubber Vent 2 Continuous
VCM Condenser Vent 3 Continuous
VCM Storage Vent 4 Continuous
Heavy-Ends Storage Vent 5 Intermittent*
VCM Loading Vent 6 Intermittent
frtire | [nternittent/

*Intermittent is used in the sense that if the rate of iqcinerq;ion is
greater than the rate of storage, emission is probably intermittent.
When the reverse is true, emission will be continuous.

15



3.2.2 Dehydrochlorination of ethylene dichloride

The production of vinyl chloride monomer by dehydrochlorination
(removal of hydrogen chloride) involves the thermal dehydrochlorination
of dry ethylene dichloride. Thermal dehydrochlorination is sometimes
referred to as a cracking process. Vinyl chloride results when ethylene
dichloride is placed in a cracking furnace at approximately 510°C [4].
For most efficient operatiofi, the furnace is packed with a catalyst such
as pumice or charcoal. Typically, -the conversion efficiency per pass is
94 to 97%.

The reaction is represented by the equation

C]CH2 = CH0l ———> H2C = CHC1 + HC1. (3-3)

2
In an integrated ethylene dichloride-vinyl ch]or}de plant, where the
oxychlorination process is employed to produce ethylene dichloride, the
hydrogen chloride by-product in Eq. (3-3) is returned to the ethylene
dichloride reactor as an input crude shown in Eq. (3-1) [4,6].

Figure 3.3 shows the process flow diagram [6]. The ethylene dichlo-
ride is transported as a liquid (boiling point +83°C, see Table 3.2) and
is vaporized completely prior to entering the cracking furnace. The
hydrogen chloride is generated in the cracking furnace. The gas flow
exiting the cracking furnace consists of mainly vinyl chloride, but also
present are ethylene dichloride, hydrogen chloride and other hydrocarbons.
The quenching column uses 1iquid ethylene dichloride to 1liquify the ethy-
lene dichloride in the mixture while the gaseous vinyl chloride passes
on to the partial condenser and condenser.

The 1liquid ethylene dichloride is transported to the washed crude
storage in the ethylene dichloride section of the plant and ultimately
transported back to the cracking furnace for another pass.

The vinyl chloride and hydrogen chloride gases are cooled, compressed
and pumped to a purification system consisting of a light-ends distilla-
tion column and a heavy-ends distillation column. In the light-ends
column the vinyl chloride is separated from the hydrogen chloride. The
hydrogen chloride is recycled to the ethylene dichloride reactor if the
oxychlorination process is used. Other volatile by-products are passed

to the vent gas reactor.
16
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The potential emission points are listed in Table 3.4 and identified
by the keys shown in Figure 3.3. The emission sources are listed to
correspond with operational steps in the generalized dehydrochlerination
process. Fugitive emission sources (pumps, pump maintenance valves,
pressure relief valves, samplers, etc.) are not identified because the
location of sources is unique for each plant. The emission from any
point, whether listed or not, depends on the operating conditions (batch
or continuous, reaction efficiency, etc.) of the plant at the time of
jnspection and in some cases on the immediate past history of operating
conditions.

3.3 POLYVINYL CHLORIDE
3.3.1 Suspension polymerization

The suspension polymerization process is the most common process
for polyvinyl chloride production [4]. The resin produced is sometimes
referred to as suspension resin. Polymerization of vinyl chloride
requires the mixing of weighed amounts of vinyl chloride (weighed amounts
of a comonomer where desired to change the polyvinyl chloride properties),
catalyst, water and suspending agents [4]. The raw materials are mixed
in a clean glass or stainless steel lined reactor. Air is removed from
the reactor by a steam jet or vacuum pump. Reaction temperature is
controlled by either cooling or heating, depending on the details of the
process used. The reaction is initiated by the catalyst. As the reaction
proceeds, polyvinyl chloride is produced in particle form. Agitation is
employed to prevent a slurry from agglomerating in the reactor and the
suspending agent disperses the vinyl chloride droplets. The polymeriza-

tion process is allowed to continue until 85 to 90% of the vinyl chloride
has polymerized; this requires approximately 6 hours [4]. If allowed to
continue beyond this point, the product becomes increasingly less

uniform with respect to molecular weight and, therefore, the physical
properties are less uniform. The vinyl chloride residue is in vapor
form in the reactor, dissolved in water, and/or trapped in the polyviny!
chloride granules.

Figure 3.4 shows the process flow diagram for suspension polymeriza-
tion [4]. Vinyl chloride is supplied to the weighing station from the
vinyl chloride source (plant or tank car) and from the recovery system.
The comonomer (if required) for a batch is weighed in its own weighing

station. In addition to the weighed quantities of vinyl chloride monomer
18



Table 3.4: The potential emission points identified by the
keys in Figure 3.3 in the dehydrochlorination
of ethylene dichloride for vinyl chloride
monomer.

Position Name Key Frequency

Recycling of EDC to
Washed Crude Storage 1 ) Intermittent

Light-ends Distillation
Column Vent 2 Intermittent

Heavy-ends Distillation

Column Vent 3 Intermittent
Heavy-ends Storage Vent 4 Intermittent
VCM Storage Vent 5 Intermittent
Light-ends Column 6 Continuous

Waste Water

Quench Column Vent 7 Continuous
L. Entire ' Intermittent/
Fugitive Plant Continuous

i
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and comonomer, the initiator catalyst and suspending agent are transported
to the reactor. The polymerization takes place at elevated temperatures
and at a pressure in the range of 5.1 to 8.0 atmospheres.

The contents of the reactor (polyvinyl chloride granules, gases,
water and initiator catalyst) are subjected to a stripping process to
remove unreacted vinyl chloride. The stripping process may take place
in the reactor or the contents may be transferred to a stripper vessel
where stripping takes place. Vinyl chloride is stripped by the application
of heat alone or by the application of the combination of heat and
vacuum. The vinyl chloride and other volatilized chemical$ drive off are
transferred to the recovery system. In some plants the vinyl chloride
is processed through a distillation column and passed on to the recovery
system storage tank. The other gases are vented, and included will be
some vinyl chloride. The remaining slurry is transported to a slurry
blend tank where several batches are blended together to obtain a more
uniform product [4].

The blended slurry is then pumped to a centrifuge where most of the
water is removed. The wet polyvinyl chloride is then dried to remove
remaining water and vinyl chloride. The resin is then transferred to
storage or bagging stations.

Table 3.5 lists the potential emission sources for the suspen-
sion process with the key referred to Figure 3.4. The Key(:)denotes the
recovery system vent through which the noncondensable gases are vented.
The venting may take place manually or automatically and may be intermit-
tent or continuous depending on the system design and the pressures
employed.

Keysc:)and(:Dare the weighing stations for the vinyl chloride
monomer and comonomer. High pressure may build up at these stations, in
which case the emission will contain vinyl chloride.

The reactor emissions, Key(:>,may arise when a run-away condition
develops and due to residual vinyl chloride vapor that may be present when
the reactor manhole is opened for cleaning.
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Table 3.5:

The potential emission points identified by the keys

in Figure 3.4 in the suspension polymerization
process for polyvinyl chloride.

POSITION NAME KEY FREQUENCY
glzgleﬁ313§:ie R Intermittent/Continuous
Vinyl Chloride 2 Intermittent
Weighing Tank Vent
Comonoe o Yent s | mtermittent
gggggz; {gg: and 4 Intermittent
3::1pper 5 Intermittent
?;:;rzeglend 6 Intermittent
s:gzrifuge 7 Intermittent
sggguct Collection 8 Intermittent
3;:% 9 Continuous
z:i:i 10 Continuous
orver 1| ntermittent
Egzging 12 Intermittent
Fugitive E?;l:e Intermi ttent/Continuous
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Keysam@are all associated with the stripping, blending and
drying operations of the polyvinyl chloride slurry. In each of these

operations vinyl chloride emissions may occur [4]. Keysan@are
points where emissions may occur in the storage and bagging of the
resins, while Key is the emission point from the waste water treatment
process.

3.3.2 Emulsion (i.e., dispersion) polymerization

The emulsion polymerization process uses equipment basically similar
to that of the suspension process described in Section 3.3.1 [4]. The resin
produced is sometimes called an emulsion resin. Emulsion resins can be

polymerized at lower temperatures and at a higher rate than suspension
resins. However, emulsion resins are also more sensitive to heat and shear

stresses. When subjected to either or a combination of heat and shear
stresses, the resultant changes in the resin's physical characteristics may
make it unsuitable for use. The resin obtained from the emulsion process is
of smaller particle size than obtained from the suspension process [4].

The emulsion process flow diagram is shown in Figure 3.5 and the cor-
responding keyed emission sources are presented in Table 3.6. A study of
Figures 3.4 and 3.5 show that the processes are identical in the following
ways: batch reactor process; water is used as the suspending medium to
suspend liquid vinyl chloride; all process equipment is identical except
for the dryer. In addition, the suspension process uses a centrifuge to
aid in drying while the emulsion process does not.

In the emulsion process soap and water are used as the emulsifier.

The emulsion process differs from the suspension in the following ways:
more soap is added to the slurry in the reactor which stablizes the
monomer droplets and results in the absence of agglomerates; a spray dryer
js used because it does not produce excessive temperature or shear stresses
during the drying, while the rotary, flash, or fluidized bed dryer used

in the suspension process may produce these stresses [4].
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Table 3.6: The potential emission points identified by the

the keys in Figure 3.5 in the emulsion (i.e.,
dispersion) polymerization process for poly-

vinyl chloride.

POSITION NAME KEY FREQUENCY
Vinyl Chloride i i
Recovery Vent 1 Intermittent/Continuous
Vinyl Chloride i
Weighing Tank Vent 2 Intermittent
Comonomer i
Weighing Tank Vent 3 Intermittent
Reactor Vent and i
Opening Loss 4 Intermittent
Stripper 5 Intermittent
Vent
Slurry Blend i
Tank Vent 6 Intermittent
Spray Dryer 7 Intermittent
Vent
Product Collection 8 Intermittent
Vent
Silo 9 Continuous
Vent
Process 10 Intermittent
Water
Bulk 1 Intermittent
Loading
Fugitive g?g:;e Intermittent/Continuous
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3.3.3 Latex dispersion polymerization

Latex resins are produced by the emulsion process [4]. The latex
resin is polymerized vinyl chloride monomer suspended in water. It is sold
and transported in this solution form. The process is identical in almost
all ways to the suspension and emulsion processes. It differs in that
there is no drying process step and more soap is added in the reactor than
for the emulsion or suspension processes [4]. The result is a latex resin which
is a colloidal suspension of polyvinyl chloride. The process flow diagram
and most probable emission sources are shown in Figure 3.6 and Table 3.7,
respectively.
3.3.4 Bulk polymerization

The bulk polymerization process is a batch process and consists of
two polymerization steps [4). In the pre-polymerization reactor there is
liquid vinyl chloride in the presence of a polymerization initiator. The
reactor is of a similar design to that used in the suspension process. The
conversion to polyvinyl chloride from vinyl chloride is in the range 7 to
12% [4]. This suspended polyvinyl chloride in 1liquid vinyl chloride is
then transferred to a larger, high pressure, horizontal-type reactor.
To this is added more liquid vinyl chloride and initiator. This reactor,
sometimes called an autoclave, serves as the post polymerization reactor
resulting in a reaction efficiency of approximately 85 to 90% [4]. The post-
polymerization reactor is more rugged and the agitation more vigorous
than the pre-polymerization reactor [4].

The post-polymerization reactor must be cleaned after each batch;
less frequent cleaning is required for the pre-polymerization
reactor.

The bulk process is similar in most aspects to the suspension process.
Since there is no water or water vapor in the suspension, low temperature
(-35°C or -31°F as opposed to 7°C or 44.6°F in the suspension and dispersion)
condensers may be employed in the recovery system. Moreover, the drying

operation is not needed, and no in-process waste water system is present [4],
The remaining monomer in the post-polymerization vessel may be removed

by a number of processes. The monomer may be removed by vacuum alone.
Another method is to introduce steam into the autoclave and the steam and
released vinyl chloride are removed by vacuum. The steam-vacuum
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Table 3.7: The potential emission points identified by the keys
in Figure 3.6 in the emulsion (i.e., dispersion)
polymerization process for polyvinyl chloride latex.

POSITION NAME KEY FREQUENCY
xgﬂﬁleﬁg]ﬁggge 1 Intermittent/Continuoué
ﬁl’%hﬁg‘%ﬂﬂe\,ent 2 Intermittent
SZTZ';I?',',‘Z‘”Tank Vent 3 Intermittent
gg:ﬁ%g; tg:: and 4 Intermittent
sgzipper 5 Intermittent
?;ﬁ;"ﬂeﬁlend 6 Intermittent
CQgguct Collection 7 Continuous
ggggzgg 8 Continuous
Fugitive E?gi:e Intermittent/Continuous
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procedure may be repeated as many times as required to meet the emission
standard. Those plants using the steam-vacuum process require wastewater
stripping to bring the wastewater in compliance with the emission
standard. Whichever method is used, the recovered monomer is placed in

a temporary holding tank and recycled back to the pre-polymerization
reactor through a filter [4].

The process flow diagram and the potential emission points are
given in Figure 3.7 and the Keyed_emission points listed in Table 3.8 [4].
3.3.5 Solvent polymerization

The solvent polymerization product is considered a speciality product
and is a small segment of the total PVC industry [5]. However, it serves a
large number of important needs that usually invelve thin PVC coatings,
such as for the food and beverage industries [5]. The early developed process
is shown in Figure 3.8 and the more recently develoned process is shown
in Figure 3.9 [5]. The processes are similar in most aspects, differing
more in the technological developments of recent years than in the basic
process operations. The early process is described below followed by
the points of difference.

The early process flow diagram is shown in Figure 3.8 and the cor-
responding source emission points listed in Table 3.9. The emission
points in Table 3.10 correspond to the process flow diagram shown in
Figure 3.9. The comonomers., initiators and solvents are continuously
introduced into the reactor.

The process flow shows that the VCM, comonomer and initiator are
introduced into the reactor along with the solvent, usually n-butane [4].
The comonomer is almost always vinyl acetate. The continuous process

provides a degree of turbulence among the constituents in the reactor
that results in a copolymer conversion efficiency approaching 100%. A
continuous copolymer stream is drawn off from the reactor and filtered.
The filter cake is passed on to a flash evaporator where it is dried

apd the monomers recycled. The solvent is drained from the filter and
recycled back into the reactor along with the recovered monomers. During
any one pass of the solvent stream, some solvent is lost to the process;
therefore a solvent make-up stream is also required [4].
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Table 3.8: The potential emission points identified by the
keys in Figure 3.7 in the bulk polymerization
process for polyvinyl chloride resin.

POSITION NAME KEY FREQUENCY
Pre-Polymerization .
Reactor Vent 1 Intermittent
Post-Polymerization Intermitt
Reactor Vent 2 ermittent
¥33§m52n2°]d’"g 3 Continuous
Recycle Condenser .

Vent 4 Continuous

Pressure Reducer .

Vent 5 Continuous
First Bag House .

Vent 6 Continuous
Second Bag House 7 Continuous

Vent

Reject Vent 8 Continuous
Fugiti Entire Intermittent/
ugitive Plant Continuous
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Table 3.9: The potential emission points identified by the
keys in Figure 3.8 in the solvent polymerization
process for polyvinyl chloride and copolymers.

POSITION NAME KEY FREQUENCY
Receiving Tank Vent ’ 1 Continuous
VCM Storage Vent 2 Continuous
Reactor Vent 3 Continuous
Flash Evaporator (Stripper) 4 Continuous
aglzsgﬁya"d Monomer 5 Continuous
Bag Filter 6 Continuous
Bag Fi]ter—Screén 7 Continuous
Grinder Filter 8 Continuous
Grinder Filter-Screen 9 Continuous
Storage Silo 10, 1 Continuous
Bulk Loading 12, 13 Intermittent
Fustive e | Intermitne/
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Table 3.10: The potential emission points identified by the
keys in Figure 3.9 in the solvent polymerization
process for polyvinyl chloride and copolymers.

POSITION NAME KEY FREQUENCY
Reactor 1 Continuous
Monomer Condenser 2,3,4 r . Continuous
Resin Drying 5 Continuous
Silo 6 Continuous
Solvent and Vinyl 7 Continuous
Acetate Condenser
o | e
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Vinyl chloride emissions from the reactor area in a continuous
process are relatively lower than from batch processes [4]. There is some
evidence to suggest that the vinyl chloride is more easily removed
from the resin than in other polymerization processes.

The most important difference between the processes is that the
earlier process produced a slurry as a result of polymerization while the
later process produces a solution. The stripping operation from solution
gives a Tower VCM concentration and_typically produces less emissions.
Moreover, inprocess water comes into contact with the polymerized material
after the stripping operation. This avoids the requirement of an inprocess
water stripper. and the inprocess water storage and treatment equipment
should not give any emissions. Finally, drying is accomplished by means
of hot air rather than flash evaporator.

3.4 CLARIFYING NOTE ON THE BALANCED OXYCHLORINATION - DEHYDROCHLORINATION
PROCESS

Oxychlorination and direct chlorination are the two major processes
used for ethylene dichloride production [4]. EDC plants operate a balanced
process which consists of a vinyl chloride plant and a direct chlorination
plant [4].

A block diagram of the balanced process is shown in Figure 3.10.
Typically ethylene dichloride refining is common to both the direct chlori-
nation and to the oxychlorination plants. Therefore, the ethylene dichloride
crudes are refined through the same equipment. In Figure 3.10 the EDC
refining equipment is shown to be part of the EDC oxychlorination plant. The
crude oroduced from the oxychlorination plant may contain vinyl chloride
monomer. Therefore, the common receiving point of the monomer and all down-
stream parts of the direct chlorination plant are subject to the Standard.

That the crude from the oxychlorination plant may contain vinyl chloride
arises because of recycled ethylene dichloride and because the recycled hydrogen
chloride used is a by-product of the monomer cracking. In Figure 3.10 this
js shown by the flow cf HC1 and EDC from the dehydrochlorination to the
oxychlorination reactors and EDC refining, respectively.
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The economics of the PVC industry demands that large producers of EDC
employ the balanced oxychlorination - dehydrochlorination type plants [4].
From Eq. (3-3) it is seen that for each vinyl chloride molecule produced

in the cracking of EDC, one HCI molecule evolves as a by-product. This
forms the HC1 stream in Figure 3.10. However, in the oxychlorination
reaction, governed by Eq. (3-1), two HC1 molecules are required for
each EDC molecule produced. The HC1 by-product provides at a maximum
one-half the EDC required by the cracking furnace. Therefore, the
direct chlorination process must-supply at least one-half of the EDC
required in a balance type plant. Presently, 95% of the EDC annual
production rate is produced in balance type plants.

3.5 PHOTOGRAPHS OF EQUIPMENT

The technology employed in the EDC, VC and PVC industries is of a
relatively higher technical level than Inspectors normally encounter in
other plant ins ections subject to the Clean Air Act. In addition, specific
processes differ for the same general product class from plant to plant. In
many cases, if not in most, the equipment used was constructed according
to unique specifications. The operation of the equipment may be different,
in which case the materials, size, shape and their placement in the plant
may also be different. Typically, the Inspector is not able to draw from
experiences gained of previous inspections to the degree that is commonly
done in other industries.

To assist the Inspector in conducting complete and efficient plant
inspections, photographs of equipments are shown in Figures 3.11 to 3.39
from which VC emissions are more likely to occur. From photographs of
general types of equipment such as reactors, strippers, storage vessels,
etc., it will be less difficult to determine the function of more specialized
equipment types. No attempt has been made to present photographs of dif-
ferent types and sizes of equipments because this would require in excess
of 200 photographs. Table 3.11 gives the figure numbers and the equipment
category of those selected for reproduction in this Manual.

38



Table 3.11: Figure number of photographs and corresponding
equipment category.

Figure Number Equipment Category
3.11 to 3.15 Reactors )

3.16 to 3.18 Strippers

3.19 to 3.24 Storage Vessels

3.25 and 3.26 Dryers

3.27 to 3.32 Distillation Vessels
3.33 and 3.34 RD/SRV

3.35 Double Mechanical Seal
3.36 and 3.37 Railroad tank car loading and

unloading
3.38 to 3.39 Incinerators
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Figure 3.11 Large capacity EDC
reactor using the oxychlori-
nation process is located in
the tall vessel. The oxy-
chlorination manual vent is
the open ended pipe, rising
above the top of the reactor
on the left side.

EDC Reactor

RD/SRV

Fiqure 3.12 The tops of medium capacity, side-by-side PVC reactors using the
emulsion process may be seen. Individual RD/SRV and manual vents

may also be seen mounted on top of each reactor.
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Elephant Trunk

|87

PVC Reactor

Figure 3.13 Small size PVC reactor with cover removed
to clean reactor in preparation for next polymerization
run. Prior to removing cover the PVC and water solu-
tion were removed and transferred to stripper.
"Elephant trunk" is placed through the opening to vent
vinyl chloride gas through "trunk" to the recovery
system in order to be in compliance with emissions
standard reactor opening loss. This type reactor is
used in the suspension, emulsion and latex polymeri-
zation processes.

Vent

RD/SRV

Figure 3.14 Medium capacity side-by-side PVC
reactors using solvent process. Individual
RD/SRV and manual vents connected to vinyl
chloride recovery system may also be seen.
Lower portion of reactors comprise the heating
elements to raise the contents to the tem-
perature required for polymerization.



PVC
Reactor

Figure 3.15 The top of medium capacity, side-by-side PVC reactors using solvent
process. Foreground shows a motor valve for emergency venting
through to the VC monomer recovery system.

SRV

PVC
Stripper
Vessel

Figure 3.16 The top of a small capacity PVC stripper vessel used in the
suspension, emulsion and latex processes, showing an SRV.
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Figure 3.17 A stripper column is shown that removes
VC from a PVC-varnish solution resulting from the

solvent polymerization process.
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Figure 3.18 A typical wastewater stripper column
is shown that may be found in EDC, VC and PVC

plants.



EDC
Storage
Tank

Figure 3.19 The top of an EDC storage tank is shown with its vent.

RD/SRV
Vents

vC
Storage
Tanks

und VC storage tanks are

Figure 3.20 Cylindrical, side-by-side, above gro
pipe rack above tanks.

shown. RD/SRV vents may be seen on

44



Vents

Figure 3.21 Spherical, above
ground vinyl chloride storane
tanks. RD/SRV vents may be
seen perched on top of sphere.

RD/SRV’s

VC Storage
Tank

Underground
VC Storage
Tank Area

Figure 3.22 Underground VC monomer storage tank area is shown.
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Vent

Waste Water
Stripper Storage
Tank

Figure 3.23 Wash water stripper storage tank with its vent mounted at the top
of the tank in an EDC-VC plant.

Vent

Tar
Storage
Tank

Figure 3.24 Upper portion of tar storage tank shown with vent.
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Resin Rotary
Dryer and
Dust Collector

o
-
-

Figure 3.25 PVC suspension resin rotary dryer and dust collector. Drying is
accomplished by the application of heat and rotary action.

Atomization
System

Drying Air Delivery
Pipe

Spray Dryer

Figure 3.26 PVC dispersion resin spray drying takes place in the cylindrical
building. Large diameter feed pipe, seen at the left of the dryer,
carries drying air to the top of the dryer. Housing for the
atomization system is perched at top of dryer.
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Vent

RD/SRV

EDC Light
Ends Distil-
lation Column

VCM Column
Condensor

Figure 3.28 VCM column
condenser and condenser
vent motor valve.

Motor
Valve
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Vent

Reflex
Accumulator

RD/SRV Regeneration
" Liquid Knockout
£ B/ Vessel
o i :
v
Figure 3.29 The top of an EDC Tight ends column Figure 3.30 In the foreground the light ends dryer
reflex accumulator showing the RD/SRV vent. regeneration liquid knockout vessel is shown in

balanced EDC-VC plant.
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EDC
Motor Valve

Finishing
Column

Insulated Vent Pipe

RD/SRV Vent

Figure 3.31 An EDC finishing column with the RD/SRV and Figure 3.32 Foreground shows the insulated vent
its vent mounted on the top. (In some installations piping and motor valve from the reactor
refrigerator condenser vessel in a balanced

the finishing column performs the function of the
light ends distillation column while in others it EDC oxychlorination plant.
encompasses the functions of both the light and heavy

ends columns.)
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Common Manifold
of Vent System

RD/SRV'’s

Figure 3.33 Typical RD/SRV assembly with the vents from
each connected to a manifold of the vent system.

Vents

RD/SRV’s

Figure 3.34 Dual RD/SRV vents mounted at top of
spherical vinyl chloride storage tank.
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Pump

Figure 3.35 Typical pump and double mechanical seal.

VC Loading Flexible Hose Railroad Tank Car

Recovery
System
Flexible
Hose

Figure 3.36 Top connections on railroad tank car shown
with flexible hose attached for VC loading. Smaller
diameter flexible hose in the foreground is connected
to recovery system.



VC Feed and

Recovery
Flexible
Hoses
Railroad
Tank Car
Pipe
Rack
Support
Figure 3.37

Railroad tank car loading platform shown with pipe rack support for
flexible hose VC feed and recovery system in VC plant.

Vent
Scrubber
Stack

Figure 3.38 Oxychlorination
vent scrubber stack.
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Stack Platform

Incinerator
Building

Figure 3.39 Incinerator and stacks of a PVC plant showing the
platform (center stack) on which stack samples are taken to
determine VC emission concentration.
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4.0 LEAK DETECTION MONITORING INSTRUMENTATION, RECORDS, AND REPORTS

A requirement of the Standard is that an EPA-approved leak detection
and elimination program be operational. This requirement includes an
installed continuous leak detection monitoring system, routine leak
detection monitoring with a portable hydrocarbon detector and a leak
elimination plan.

The Standard also requires recordkeeping (recording and retention
for at least two years) of data relating to leaks detected by one of
several ways.

Conducting a meaningful inspection for the determination of com-
pliance of vinyl chloride emissions in typical EDC-VCM-PVC plants
presents a number of unique challenges. The first is that the technology
used requires a relatively high degree of expertise. The second is that
the plant area, from raw materials to finished product shipping, is
measured in acres rather than in square feet and may extend from below
ground level to several hundred feet above ground. Added to these is
the difficulty in making a definitive determination of some equipment
with respect to the specific process(es) or function(s) it serves.
Therefore, the NESHAPs Inspector needs to resort to complementary methods,
in addition to normal inspection procedures, to make a determination of
compliance.

To circumvent these unique challanges, a NESHAPs inspection, of
necessity, will need to rely on the in-plant continuous monitoring
instrumentation and the records obtained therefrom. In this chapter,
the typical continuous monitoring system, the resultant records and
reports are described and discussed. All are required to be in compliance.
4.1 LEAK DETECTION MONITORING INSTRUMENTATION

The Standard promulgated on October 21, 1976 requires that continuous
monitoring detection and measurement instrumentation be permanently installed
in a plant in which vinyl chloride may be emitted to the atmosphere.
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Typically, the instrumentation consists of a vinyl chloride or hydrocarbon
measurement instrument, mini-computer, computer program for data acquisition
and data reduction, data terminal and assorted 1/4" stainless steel tubing,
solenoid valves, vacuum pumps, etc. The measurement instrument may be a
gas chromatograph or, if the owner/operator assumes that all hydrocarbons
measured are vinyl chloride, an infrared spectrometer or flame ion detector
or an equivalent or alternative method.

The monitoring instrumentation is based on area (i.e., volume)
sampling. However, some plants will also monitor fugitive emission
sources such as pump seals, agitator seals, couplings, etc. The typical
instrumentation system uses one measurement instrument with a system of
tubing that serves to draw air samples from an area of the plant into
the detector air sample chamber where a measurement of vinyl chloride
concentration is made. The concentration value is then transmitted
to the computer memory to be printed out on the computer terminal at
a later time. The time interval between measurements is 1 to 3 minutes.
Usually, each monitoring point is measured in sequence and the sequence
is unchanging. When all points associated with a measurement instrument
have been measured for vinyl chloride emissions and transmitted to the
computer memory, the computer program provides for each measurement to
be printed in tabular form. Each measurement is identified with respect
to the time of the measurement and location within the plant. Depending
on the computer program, average vinyl chloride emissions for each point
on the basis of shift, day, week and month may also be printed out and
become a part of the record. In some instances, the data terminal does
not print any measurement made unless the vinyl chloride concentration
is greater than some defined level, such as 5 ppm. Plants that employ
this system will record each measurement for each point on the measurement
instrument's printer. It, too, becomes a part of the required recordkeeping.
Usually the concentration is measured at each point at least every 25
minutes. Each plant sets its own threshold level for the purpose of
defining a leak. In most cases, two consecutive measurements from the
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same monitoring point equal to or greater than the concentration threshold
value are used in the definition of a leak. The concentration threshold
level is the definition of a leak for the leak detection monitoring system.
This definition requires the approval of the EPA Administrator and it is
set at a level compared with the vinyl chloride background concentration.
When two consecutive measurements at a point indicate a leak, plant

personnel assigned to the “"Leak Detection Patrol" investigate with a
portable instrument the region of the plant in which the monitoring point
is located.

The monitoring system is required to be calibrated daily by one of
two methods, described in 61.68(c). Some plants reserve one of the
points in the sequence of point measurements for calibration. Thus, the
instrument is calibrated in each sequence of measurement.

Some plants may use more than one measurement instrument when a
large number of points are being monitored. The number of points under
observation by an instrument ranges from 9 to 19, while the total number
in a plant ranges from 9 to 76. However, EPA approval is required with
respect to the position and minimum number of points.

A schematic of a monitoring system is shown in Figure 4.1 for which
there are n-air sample inlets. When a solenoid valve is activated, it
allows an air sample to be drawn by a vacuum pump from a point in the
plant into the detector air sample chamber. The pump operates continuously,
evacuating the manifold of the previous air sample so as not to influence
the vinyl chloride concentration measurement of the next air sample. In
addition, the volume of the air sample drawn prior to actual measurement
is sufficient to.effectively bukge the detector air sample chamber of any
residue from previous air samples.

The switching of the solenoid valves may be accomplished by one of
two methods: a mechanical or electronic timer where the sequence is
unchanging; a computer-controlled system where the sequence may be changed
according to a program. Those installations using timers usually activate
one solenoid at any one time. Computer-controlled systems may have
sophisticated programs where one or more solenoids may be operated to more
quickly assess the emission(s) in one or more plant areas.
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Figure 3.1: Schematic diagram of continuous monitoring system

for vinyl chloride emissions.
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4.2 LEAK DETECTION MONITORING RECORDKEEPING

The owner/operator is required to record data, retain the records
on location for a minimum of two years and to make available, upon request
of an EPA representative, those records obtained from the continuous leak
detection monitoring system.

Specific data of the detected leaks will be recorded and retained
which pertain to the location within the plant, vinyl chloride concen-
tration and the date and approximate time of measurement.

4.3 ROUTINE LEAK DETECTION AND RELIEF DISCHARGE RECORDKEEPING

The owner/operator is also required to record data, retain the
records on location for a minimum of two years and to make available,
upon request of an EPA representative, records obtained of leaks detected
during routine monitoring with a portable hydrocarbon detector and for
relief discharges from reactors.

Specific data of each leak detected during routine monitoring will
be recorded and retained which relate to location within the plant, vinyl
chloride concentration, date and time of measurement, cause of each leak,
and the action taken to repair or eliminate each leak.
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5.0 INSPECTOR SAFETY

Prior to inspecting an EDC-VC, VC, or PVC plant, an inspector
should check the plant's records to determine whether any leaks have
occurred in the past several days and whether any leaks are currently
being experienced.

Before entering a plant the inspector should check to assure he has
the proper safety equipment, including safety shoes, safety glasses,
hard hat, and a respirator specified for use with vinyl chloride. Any
safety regulations and plant emergency responses should be noted by the
inspector.
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6.0 INSPECTION PROCEDURES AND INSPECTION FORMS

The plant's compliance with the Standard will be determined through
periodic inspections by an EPA representative, in addition to data required
in the semi-annual reports on stripping and reactor opening loss and on
emission tests. The inspection entails a physical inspection as well as a
review and assessment of the plant's records.

In the following presentation, a number of forms have been developed
for the purpose of aiding the inspector to make:a definitive inspection
in the most efficient and expeditious manner. If the forms are used
properly, all major facets in the Standard will be covered. In fact,
the questions and statements that make up the forms mirror the major
facets of the Standard. Moreover, the questions and statements have been
couched so that answers and responses may elucidate or reveal non-
compliance conditions. Ideally, all questions and statements on all forms
will be answered completely during the regular or periodic inspections.
However, some plants may excel in complying with one or more sections
of the Standard. An inspector having become aware of this fact may elect
not to pursue questions and statements relating to that portion of the
Standard.

The frequency of the inspections is not recommended in this document,
because this is a function of personnel being available on a regular basis.
Besides, experienced inspectors are the best judge of the required inspection

frequency.

The forms described below are self-explanatory and provide a sequence
that an inspector may choose to follow during an inspection. Questions
which may be answered prior to the actual inspection (or verified after
the inspection) are identified on the forms by an asterisk. Suggested
sources for this data, from records on file at EPA Regional Offices,
include plant Standard Operating Procedures, the Leak Detection Program
and Initial, Semi-annual and other required reports. High potential
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leak sources and any violations can be identified from previous inspection
reports. If this data is recorded on the forms prior to the inspection,
it should be confirmed during the inspection and any inconsistencies
noted. Similar notations should be made on the forms when data collected
during the inspection is later compared with data from Regional Office
records.

6.1 SUMMARY OF COMPLIANCE STATUS

This form serves to summarize on one page the status of the plant
with respect to the major facets of the Standard. The questions and
statements serve to-determine where emissions occur and at what levels,
the emission control devices used for each emission source and the
waivers that have been issued. This form will be most useful to personnel
of the Enforcement Division having responsibility to make a determination
of compliance.

6.2 CHECKLIST

This form contains 29 question and statements requiring responses.
They are grouped under the following categories: General, Leak Detection
Monitoring System, Stack Emission Monitoring System, Portable Instrument,
Leak Detection and Elimination, Discharges to the Atmosphere, Fugitive
Emissions, Reactors and Furnaces, Control Devices, Stack Emissions,
Inprocess Wastewater and Reactor Opening Loss. The responses reauire the
inspector, in most cases, to actually view and verify. In the case of
instrumentation, there is provision for the inspector to determine the
accuracy of the instrumentation and/or system calibration. It is strongly
recormended that a calibration be performed on one or more monitoring
points of the leak detection monitoring system. In doing so, the inspector
automatically checks the integrity of those monitoring points.

It may be more practical for the plant's personnel to provide the
responses to No. 23 rather than the inspector. However, the inspector
should be present during the time the sample is being prepared and data
obtained. ‘

It is strongly recommended that the inspector observe in its entirety
the plant's procedure to determine the reactor opening loss.

6.3 ON REVIEW OF RECORDS
Due to the maturity of the PVC industry and the economic environment
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that results, EDC, VCM and PVC are typicai]y large capacity plants. One
plant may cover many acres and extend up to 100 to 200 feet above ground
level as well as below ground level. It may be physically impossible for
an inspector to inspect all parts of a plant in person. It is strongly
recommended that the central point of the inspector's focus be placed on
the records that the plant is required to maintain, and particularly
the leak detection monitoring system. Therefore, the review and assessment
of the plant's records- is an important aspect of every inspection. The
items in the form provided for the review of records is designed to
elucidate compliance at the major or potential emission points.
6.4 PRE-TEST EQUIPMENT CHECKLIST FOR STACK EMISSION TEST

The stack emission test required in the Standard, Test Method 106,
is very clear and precise on the equipment and apparatus to perform
the test. This form is designed to ensure that both inspector and
plant personnel are reminded of the entire equipment and apparatus list
required. It also serves to document alternative or equivalent
equipment or procedures.
6.5 EQUIPMENT CHECKLIST FOR VINYL CHLORIDE CONCENTRATION IN INPROCESS

WASTEWATER, RESIN, SLURRY, WET CAKE AND LATEX SAMPLES

Test Method 107 is also clear and precise on the equipment and
apparatus required to analyze samples in a head space analyzer. This
form is designed to aid the inspector and plant personnel in conducting
analytical tests that conform with the Standard.
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¥9

SUMMARY OF COMPLIANCE STATUS (SCS  Inspection Date

Inspector's Name

Firm's Name
NESHAPS INSPECTION FOR VINYL CHLORIDE EMISSIONS COMPLIANCE Firm's Address
PARAMETER OR ITEM EMISSION SOURCE STATUS

* Emission Sources

*2 Where ducted?
Atmosphere or Control Device

*3 Emission Control Device
Description

In Existence

Date to be Installed

*4 Frequency of Emissions
Cont./Intermit. /Emergency

*5 Applicable Regulations

*6 Emission Standard
ppm by vol. or ppm by wt.

or gm. per Kg.

*7 Estimated Emissions
ppm by vol. or ppm by wt.

or gm. per Kg.

*8 Monitoring Requirements

*g Waiver Applications

*10 Date Waiver Issued

*11  Remarks on Compliance
Emissions & Emission Tests

Waivers

Recordkeeping

* Data may be available from records on file at EPA Regional Offices.



CHECKLIST

NESHAPS INSPECTION FOR VINYL CHLORIDE EMISSIONS COMPLIANCE

Inspection Date

Inspector's Name

GENERAL

1* Firm's name

2* Firm's address

3% Process designation/product identification (check one or more):
EDC: [OJ oxychlorination (O batanced J N.A.
VCM: [J hydrochlorination [J dehydrochlorination [J N.A.
PVC: [ suspension [0 dispersion [J latex O n.A.

O bulk O solution O copolymer
4. Rated and average annual reactor/cracking capacity
EDC: Design* ; Normal Max® ; Actual
VCM: Design” ; Normal Max* ; Actual
PVC: Design” ; Normal Max* ; Actual

LEAK DETECTION MONITORING SYSTEM

5% Permanent leak detection monitoring system [61.65(8)(i)l

a) Total number of points monitored:

b) Number of measuring instruments: s Type(s)

c) Time interval to cycle all points:
d) Definition of a Leak:

e) Lower detection 1imit (LDL) of instrument

f) Measurement sequence: [] unchanging [J program controlled

g) Data reduction (check one or more)
[] none [J hourly [ shift [J daily [ weekly [J monthly
] other (specify)

* Data may be available from records on file at EPA Regional Offices.
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6.

a) List instruments and data from monitor points which
were tested for calibration. (Attach sheets if more
space is required.)

Calibration of leak detection monitoring system [61.65(8)(iii)]:

Date &
Time

Location
in Plant

Instrum.
Iden.

Cal. VCM
Concen.

Instrum. VCM
Concen.

Percent
Deviation

Action
Required

b) Calibration method used (check one or more)
O None

{J pParagraph 61.65(8)(iii)(A) - Test Method 106 - 5.2.1, 5.2.3
{3J Paragraph 61.65(8)(iii)(B)
O Other

STACK EMISSION MONITORING SYSTEM

7F Emission (i.e., stack) monitoring system

a) List emission (i.e., stack) sources

Location
in
Plant

Ducted
Processes

Continuous
or Sampling,
Other

Number of
Monitoring
Points

b} Lower Detection Limit (LDL) of instrument




8.

Calbration of emission monitoring system:

a) List instruments and data from monitor points which were
tested for calibration.

Date & Location Instrum. | Cal. VCM | Instrum. VCM | Percent | Action
Time in Plant Iden. Concen. Concen. Deviation | Required
PORTABLE INSTRUMENT
9. Calibration of portable hydrocarbon detector(s):
a) List instrument(s) which were tested for calibration
Date & Location Instrum. | Cal. VCM | Instrum. VCM Percent Action
Time in Flant Iden. Concen. Concen. Deviation | Required

b) Calibration method used (check one or more)
{3 None

N

O Paragraph 61.65(7)(ii1)(A) - Test Method 106-5.2.1, 5.2.3

[0 Paragraph 61.65(7)(i11)(B)
O other
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LEAK DETECTION AND ELIMINATION
107 Leak detection and elimination process [61.65(8)]
a) What is the frequency of the "Leak Detection Patrol"?

b) Check typical points and equipment which are required to be routinely
checked for leaks by the "Leak Detection Patrol” in the following:

[J reactor [ storage - heavy O control devices
O cracking O storage - water  [J pumps
furnace 0O 1ight ends col. [0 compressors
0O stripper -0 heavy ends col. O agitator(s)
[ EDC purification [0 wastewater col..  [J loading
O recovery system 4 \ater wash col.  [J unloading
O mixing [J water quench col. [J flanges
O weighing [0 wash water O valves
[ holding tank stripper O filter strainers
3 separation tank  [J dryer ] centrifuges
[] biending tank O condensers O holding bins
[0 storage - raw O RD/SRV O silos

[0 storage - finished
O others:

c) What is the average elasped time between the determination of a
leak by personnel of the "Leak Detection Patrol" and the plant's
pers?nne1 taking corrective action for the purpose of eliminating
the leak?

Small leaks:
Large leaks:

d) What is the average elapsed time between the monitoring system
alarm becoming activated and the plant's personnel taking
corrective action for the purpose of eliminating the leak?

Small leaks:
Large leaks:

DISCHARGES TO THE ATMOSPHERE

11. List any SRV's which do not use RD's or vent to recovery
system or to gas hold tank.

——

Location in Plant Comments |
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12. If a pressure gage is located between rupture disc (RD) and safety relief
valve (SRV), list points in the plant where the gage indicates a higher than
normal pressure, typically O to 5 psig. (Note: While in common use in plants,
a pressure gage between RD and SRV is not a requirement of the Standard.)
Identify those RD/SRV points which are in PVC plants by check (/) in column 3.

RD/SRV Location PVC Inspector's
Identification In Plant Service Comments

13* List vents, other than emergency types, which are vented to the atmosphere
and not connected to a recovery system, and which are suspected of having
had short and/or long periods of emissions exceeding the 1imits specified
in Sections 61.62, 61.63, 61.64 and 61.65.

Vent Location Location of Nearest
Identification In Plant Monitoring Point(s)

FUGITIVE EMISSIONS

14. Investigate and witness the plant's standard operating procedure [61.65(c)]
for fugitive emission sources [61.65(b){1), (b)(2), (b)(5), (b)(6) and
(b)(7)g and list any possible deficiencies.

Pertinent Fugitive Location Pogsjb]e
Emission Source In Plant Deficiency
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15. Are plant personnel following the established standard operating procedures?
OvYes [ No

16. If the response to the above is "NO", 1ist pertinent fugitive emission
source, location in plant and action required where the established standard
operating procedure is not being followed.

Pertinent Fugitive Location Action
Emission Source In Plant Required

17% List equipment, location in plant, identification in the process of
any pump, compressor and agitator which is not equipped as seal-less
or with a double mechanical seal or double outboard seal, and
does not duct emissions through a control system, or maintain
proper pressurization between seals or equivalent.

Location Identification Inspector's

Equipment In Plant In Process Comments

18 Incoming raw material received by:

O ripeline O Truck O Rrail ] Barge
19% Finished product material shipped by:
O Pipeline 0 Truck O Rail [0 Barge
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REACTORS AND FURNACES

20* Give the number of reactors for each capacity.

EDC: Capacity Number
PVC: Capacity Number
VCM (Hydrochlorination):
Capacity Number
21T Give the number of cracking furnaces.
VCM(dehydrochlorination): Capacity Number

CONTROL DEVICES

22% List control devices, location in plant, major entering streams, major
exiting streams, vent location.

Control Location Major

Device In Plant Entering Streams

Major Vent
Exiting Streams Location

-_—
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STACK EMISSIONS

23.

24.

25.

26.

List plant's performance specifications of stack emission continuous
monitoring instrumentation:

a) Stack identification 3

b) Mean value, , calculated from a series of absolute
measurements made by using the equipment specifications and
procedure of reference Test Method 106 (see APPENDIX A);

¢) Number of measurements used to calculate the mean value______ ;

d) Accuracy, percent of the mean value;

e) Calibration error, percent of each calibration

gas mixture value;

f) Zero drift (2 hr.), percent of calibration span;
g) Zero drift (24 hr.), percent of calibration span;
h) Calibration drift (2 hr.), percent of calibration span;
i) Calibration drift (24 hr.), percent of calibration span;
J) Response time, (Time required from the insertion

of a known vinyl chloride concentration gas samole into the
stack and the stack instrument indicating a value 95% of the
known vinyl chloride concentration).

If more than one stack was tested, and if the other test data were
significantly different from the above data, use attach sheets to provide
the information obtained from other stack tests.

Were the stack emission tests made under conditions of maximum production
rate?

O Yes  No
If the response is No, give the percent of maximum production rate under
which the stack emission tests were made: percent.

Were all stack samples analyzed within 24 hours? O Ye§ O No

If the response is No, give elapsed time, to the nearest hour, from
taking sample to its being analyzed: hours.
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27X List deviations or substitutes from reference Test Method 106 equipments

materials and procedures which are required in conducting the stack
emission test.

Equipment/Matgria]s/Procedure Deviation or Substitutes Inspector’s
Identification From Test Method 106 Comments

INPROCESS WASTEWATER

28. Identify any inprocess wastewater stream and location in plant which is
mixed with another water stream prior to the reduction of vinyl chloride
concentration to 10 ppm or less.

Inprocess Wastewater Location Identification Inspector's
Stream Identification In Plant of Process Step Comments

REACTOR OPENING LOSS \

29. Briefly describe the plant's procedure to determine the emission due to
opening the reactor.
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ON REVIEW OF RECORDS

NESHAPS INSPECTION FOR VINYL CHLORIDE EMISSIONS COMPLIANCE

Review Date

Reviewer's Name

Firm's Name

Firm's Address

EMISSION (STACK)

1. Review of hourly Oyes COno average from continuous stack emission.

Z*  Number of stack emissions (continuous emissions for 1 hour or more) which
exceeded 1imits specified in Sections 61.62, 61.63 and 61.64:

3. Were there additional emissions which were not properly and accurately
reported in the appropriate Semi-annual Report?

O Yes [ONo

4. If the response to No. 3 is Yes, list date, time, emission point
location, duration, estimated integrated emission, and the cause or
causes of emission. (Attach sheets if more space is required.)

Est. Integrated Cause or Action
Emission Causes Taken

Date & Location

Time In Plant Duration

LEAK DETECTION SYSTEM

5. Review of (check one or more) [Jhourly [Jshift [Jdaily O weekly
E]mmnth1y average from leak detection system.

* Data may be available from records on file at EPA Regional Offices.

74



Number of times one or more monitoring points indicated emission levels

exceeded the value for the leak definition (See CHECKLIST 5 (d):

7. List date, time, monitoring point location, duration, estimated integrated
emission and the cause or causes of emission of those leaks in No. 6.
(Attach sheets if more space is required.)
Date & Location Duration Est. Integrated Cause or Action
Time In Plant Emission Causes Taken
ATMOSPHERIC DISCHARGES
8% List information of emergency discharges to the atmosphere.
Date & |Llocation Durati Est. Integrated | Cause or | Inspector's
Time |in Plant uration Emission Causes Comments
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9. Determine from plant records whether temperature, pressure, flow
rate(s) and/or other process variables and/or if equipment failures
(i.e., reduced flow rate of cooling water, defective temperature
controller, etc.) gave rise to the necessity of the emergency discharge(s)
from PVC reactors. List the date, time, location in plant and the con-
dition(s) which appear to have produced the need for an emergency discharge(s).

Date & Location
Time In Plant Conditions

10.. List the dates and time when similar or equivalent conditions existed
as in No. 12 and for which an emergency discharge was not reported.

Date & Location ers
Time In Plant Conditions
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11. Review the leak detection records of those monitoring points nearest
the Tocation(s) and down stream in No. 13 on those dates and times
where conditions existed which appear to give rise to the necessity
of emergency discharge., List date, time, location in plant and the
emission levels of the nearest monitoring points.

Da ! i . . . .
nge& %zcg§;z2 Emission Level of Monitoring Points

12. List the date, time, location in plant from the tabulation in No. 14
where the owner/operator appears not to be in compliance with the
NESHAPS vinyl chloride standard and its amendments.

Date & Location Inspector's Comments
Time In Plant .
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REACTOR OPENING LOSS

13* Review analytical records of vinyl chloride concentration in
reactor vapor space tc determine "reactor opening loss" of
reactor (and stripper where applicable), prepolymerization
and post polymerization vessels. List date, vessel identi-
fication, and batch identification where emissions.exceeded

standard.

Vessel Batch '
Date Identification | Identification Inspector's Comments

RESIN, SLURRY, WET CAKE AND LATEX SAMPLING

14* Review analytical records of vinyl chloride concentration in polyvinyl
chloride resin, slurry, wet cake -and latex to determine the weighed
average residual vinyl chloride concentration in all grades of poly-
vinyl chloride resin processed through the stripping operation on each
calendar day. List date, vessel identification, and batch identifi-
cation where emissions exceeded standard.

: =
Vessel Batch .
Date | rqentification | Identification Inspector's Comments
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RECORDKEEPING

15. Review and assess the recordkeeping as required in the standard in

the 1isting below, and comment on each with respect to completeness,
form and ease of reference.

Record _ Tnspector's Comments

Stack emission monitoring

Leak detection monitoring

Leaks detected by "Leak
Detection Patrol"

Stack emission tests

Reactor opening emissions

Inprocess waste water
emissions

Resin, slurry, wet cake
and latex emissions
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PRE-TEST
EQUIPMENT CHECKLIST FOR STACK EMISSION TEST

(TEST METHOD 106)
NESHAPS INSPECTION FOR VINYL CHLORIDE EMISSIONS COMPLIANCE

Pre-Test Meeting Date

Inspector's Name

Firm's Name

Firm's Address

1. Probe

a) Is probe made of stainless steel, pyrex glass, or teflon tubing?

b) What is temperature of stack?

c) Does probe have glass wool plug? [J Yes O No
2. Sample line

a) Is sample 1ine made of teflon? O Yes a No

b) Is a new unused piece used for each series of bag samples? [J Yes [J No
3. Quick connects

a) Are 2 male and 2 female connects used? [J Yes [J No

b) Are they made of stainless steel? [J Yes [J No

c) Does the pair for the bag have ball checks? [J Yes [J No

d) Are they assembled as required? [ Yes [J No
4. Rigid container

a) Is container leak proof? (7] Yes [J No [ Unknown

b) Does it have a cover to protect contents from sunlight? [J Yes [J No
5. Sampling bags

a) What material are bags made of?

b) Are bags of 100 1iter capacity? [J Yes [J No [0 Unknown
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10.

Needle valve

Will needle valve allow proper adjustment of sample flow? [J Yes [J No
Vacuum pump

a) Is pump of the leak-free type? [J Yes O No

b) Does pump have a minimum capacity of 2 liters per minute? [J Yes [J No
Charcoal tube

Does a charcoal tube follow pump to prevent admission of vinyl chloride
to atmosphere? [] Yes [J No

Flow meter

Does the flow meter have a capability of mea§uring flow range from 0.10
to 1.00 liter per minute? [ Yes [J No

Pitot tube and manometer

a) What type of pitot tube is used?

b) Is pitot tube attached to probe? [J Yes [J No
c) Will an inclined manometer be used? [J Yes [J No

11. List substitutes for equipment and materials required in Test Method 106 in

conducting stack emission tests.

Equipment/Materials . '
Identification Substitute Inspector's Comments
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12.
13.

14.

Is plant in compliance with Test Method 1062 [J Yes [ No

If the response is No, 1ist action items which must be completed prior
to Test date in order to conduct stack emission tests:

Action Item 1:
2:
3:

Test Date:
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EQUIPMENT CHECKLIST FOR VINYL
CHLORIDE IN INPROCESS WASTEWATER,
RESIN, SLURRY, WET CAKE AND LATEX SAMPLES

(TEST METHOD 107)

NESHAPS INSPECTION FOR VINYL CHLORIDE EMISSIONS COMPLIANCE

Inspection Date
Inspector's Name

Firm's Name

Firm's Address

1. Sample bottles ..
a) Are the sample bottles of 60 ml (20z) capacity?

O vYes [OJ No
b) Do the bottles have waxed lined screw on top?
O vYes O No

c) Do the bottles have electrical tape or equivalent to prevent
loosening of bottle tops?

O ves [ No
2. Vials
a) Are vials of 50 ml capacity?

OvYes [ No

b) Are they equipped with sealed Teflon faced Tuf-Bond discs for
water samples?

OvYes O No

c) Are they equipped with seals and caps, Perkin-Elmer Corporation
No. 105-0118 or equivalent?

OvYes (O N [J Unknown
3. Analytical balance

¥

a) Is it capable of weighing reproducibility to + 0.001 gram?

[JYes [ No [J Unknown
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b) wWhat is the weighing span in the region of weight that is used
in Test Method 1077

4., Syringe
a) Is its capacity 100 u2? [J Yes [J No {30 Unknown
b) Is the model Precision Series "A" No. 010025 or equivalent?
O Yes ([ No [ Unknown
5. Vial Sealer
a) Is the Model, Perkin-Elmer No. 105-0106 or equivalent?
O Yes [OJ No [J Unknown
6. Gas Chromatograph

a) Is the Model, Perkin-Elmer Model F-40 head space analyzer
No. 104-0001 or equivalent?

O Yes [3J No [O Unknown
b) List substitutes used for the following:

2mx 3.2 mm stainless steel column;

contains 0.4% carbowax on carbopak A (or Carbopak B)
Perkin-Elmer No. 105-0133 or equivalent:

7. Thermometer

a) Range 0 to 100°C, with accuracy + 0.1°C, Perkin-Elmer No. 105-0109
or equivalent.

O vYes O No
8. Sample Tray Thermostat System
a) Perkin-Elmer No. 105-0103 or equivalent.
O Yes O No
9. Septa

a) Sandwich type, for automatic dosing, 13 mm, Perkin-Elmer No. 105-1008
or equivalent.

O vYes (O No
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10. Integrator - Recorder

a) Hewlett-Packard Model 3380A or equivalent. [J Yes[J No
11. Filter dryer assembly

a) Perkin-Elmer No. 2230117 or equivalent. [J Yes[J No
12. Soap Film Flowmeter

a) Hewlett-Packard No. 0101-0113 or equivalent.
O Yes 0O N
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APPENDIX A: MEAN VALUE CALCULATION

The mean value calculated from the reference method (Test Method 106)
test data measurements is used as a norm to assess the stack emission
continuous monitoring instrumentation.

The mean value of the data set is calculated according to the
following expression

=

T= 1
X=—— 2u X, (A-1)

where

The izh-abso1ute measurement obtained from reference Test

Method 106,

X3

>

i=1

Sum of the n- absolute measurements,

n = Number of absolute measurements,

X = Mean value.
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APPENDIX B

NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR
POLLUTANTS

Standard For Vinyl Chloride
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Title 40—Protection of Environment

CHAPTER 1—ENVIRONMENTAL
PROTECTION AGENCY
SUSCHAPTER C—AIR PROGRAMS
[FRL 618-1)

PART G1—NATIONAL EMISSION
ARDS FOR HAZARDOUS AIR mﬁqﬂg
Standard for Vinyl Chioride

On December 24, 1075, under section
112 of the Clean Alr Act, as amended (42
U.B8.C. 1857), the Environmental Protec-
tion Agency (EPA) added vinyl chloride
to the list of hasardous air poliutants

(40 FR 58477) and proposed & national
emission standard for it (40 PR 59832).
‘The standard covers plants which manu-

because it has been implicated as the
causal agent of angiosarcoma and other
serious disorders, both carcinogenic and

findings cause concern that vinyl chlo-
ride may cause or contribute to the same
ot similar disorders at present ambient
air levels. The purpose of the standard is
to minimire vinyl chloride emissions
trom all known process and fugitive
emission sources {n ethylens dichloride-
vinyl chioride and polyvinyl chioride
plants to the level attainable with best
available control technology. This will

tion of public health by minimising the
health risks to the people living in the
vicinity of thiese plants and to any addi-
tional people who are exposed as & result
of new construction.

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

BUMMARY OF THE STANDARD

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

In polyvinyl chloride piants, the stand-
ard limits vinyl chloride emissions from
equipment preceding and melg‘;%ﬂ;:
stripper in the plant process
ppm. equipment follow-

q

RULES AND REGULATIONS
are required to be captured and con-

HEALTE AND ENVIROXMENTAL INPACTS

EPA prepared a document entitled the
Quantitative Risk Assessment for Com-
munity Exposure to Vinyl Chioride which
estimates the risk from vinyl chiloride
exposure to populations living in the vi-
einity of vinyl chloride-emitting plants
before and after implementation of con-
trols to meet the standard. There are no
dose-response data for the concentra-
tions of vinyl chloride found in the am-
bient$ alr. Therefore, assessments of risk
at ambient levels of exposure were ex-
trapolated from dose-response data from
higher levels of exposure using both s
linear model and a log-probit model.
Extrapolations made with each of these
models entalled using different sets of
assumpti

tions can be made in extrapolating to
low doses, the health rizks are reported
in ranges.

E
X
;
3
:

year

1990°s or later. Vinyl chloride is also es-

timated to produce an equal number of
cancers at other sites, for a total
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mental lmucts'otq),emndudmben-
eficial and will consist of vinyl chloride

are expected to be controlled for the
same reason. If even a moderately effi-
clent scrubber (98 percent control) were
used to control the hydrogen chiorikile
emissions of

duced to 38 percent. However, EPA plans
to further evaluate the need to eeng!'fol

the process

tor combined would cause maximum am-
bient concentrations of hydrogen chlo-
ride in the vicinity of ethylene dichlo-
ride-vinyl chloride planta to be in the
same range or somewhat higher than
existing forelgn standards and National
Academy of Scilences (NAS) guidelines
for public exposure.

ECONOMIC IMPACT
accordance with Executive Order

and OMB circular A-107, EP,

In
11831 A
evaluated the economic and
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do not Intend to close as a result of the

OSHA
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

PuUsLic PARTICIPATION

During ths public comment period, 50
comment letters on the proposed stand-

section 113(b) (1) (B) of the

RULES AND REGULATIONS

Act, a public hearing was held on the
standard Febmmmiaz;iﬂ&

hearing record, and a summary of the
comments with EPA’s responses are
availabls for public inspection and copy-
ing at the EPA Public Information Ref-
erencs Unit, Room 2922 (EPA Library),
401 M Street, BW. Washington, D.C. In

mary and Agency responses may be ob-
tained upon written request from the
Public Information Center (PM-315),

1 Environmental Protection Agency, 401

M Street, SW., Washington, D.C. 20460
(specify Standard Support and Environ-
mental Impact Statement, Emission
Standard for Vinyl Chloride, Volume II) .

816N1FICANT COMMENTS AND CHANGES TO
THEE PROPOSED REGULATION

(1) Deciston to list vinyl chiloride as a
hazardous air pollutant. In general, the
commenters did not contest EPA’s deci-
ston to list vinyl chloride as a hazardous
alr pollutant. However, three comment-
ers (two companies and one Federal
agency) argued that EPA placed undue
emphasis on factors suggesting that vinyl
chloride presented a health risk and
ignored factors suggesting that no sig-
nificant risk was involved. Under section
112, however, EPA could remove vinyl
chioride from the list of hazardous air
pollutants only if information were pre-
sented to EPA that shows that vinyl
chloride is clearly not a hasardous alr
pollutant. As discussed more fully in the
comment summary, the commenters did
not provide conclusive evidence that vinyl
chloride is not a hasardous air pollutant
which causes or contributes to death or
serious iliness, nor did they conclustvely
prove that the health risk factors em-
phasized by EPA were insignificant.

Several other commenters agreed with
EPA’s decision to list vinyl chloride as &
hagardous air pollutant, but argued that
EPA had overstated the health problem,
the emission levels, and the profected
ambient air concentrations around un-
oontrolled plants. With regard to the al-
leged overstated health problem, the
commenters stated, for example, that the
U.8. worker EPA discussed as having
been exposed to vinyl chloride levels low-
er than those usually, encountered in
polyvinyl chloride production has been
dropped from the National Institute of
Occupational Safety and Health's listing
of workers with anglosarcoma. EPA
agrees that there are questions concern-
ing the level of exposure and in some
cases the pathology of these cases not
involved directly in polyvinyl chloride
and vinyl chiloride production. 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

current data would not affect the stand-
ard itself, The 1974 emission levels were
also used in diffusion modeling to project
maximum ambient air concentrations
around uncontrolled plants. These maxi-
mum air concentrations would
be lower if 1076 emission levels used.
This would reduce the relative impact
of the standard below that described in
the Standard Support and Environmen-
tal Impact Siatement, but would not
affect the basis of the standard itself.
(3) Approach jor Repulating Vinyl
Chloride Under Sectiom 112. Two ap-
proaches other than using best avail-

chioride under section 112. The first was
to ban polyvinyl chioride products for
which substitutes are currently available
and to graduslly phase out other poly-
vinyl . chloride products as substitutes
are developed.

In the preamble to the proposed stand-
ard EPA specified its reasons for not set-
ting a sero emission limit for vinyl
chloride, as follows: (1) There are-hene-
ficial uses of vinyl chloride products for
which desirable substitutes are not read-
ily avallable; (2) there are potentially
sadverse health and environmental im-
pacts from substitutes which have not

ing emissions of vinyl chioride into the
atmosphere. A
EPA agrees that substitutes do exist or
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46562

Another approach suggested by the
commenters was t0 base the standard for
each individual emission point on ocost
versus benefit. Several of the fugitive
emission sources were named specifically
as ones for which the costs of control
were substantially higher than the bene-
fita. Although EPA did determine a cost-
benefit ratio for the controls required
for & number of emission points, EPA
does not believe such a ratio is an appro-
priate basis on which to set a standard.
Section 111 of the Clean Air Act provides
for the development of standards based
on best control technology (considerin
costs) . Even under section 111, however,
standards are not based on a fine bal-
ancing of costs versus benefits. Instead,
oosts are considered in terms of the af-
fordability of the control technology re-
quired to achieve s given emission level
and the economic impact of possible
standards on the indusiry in ques-

done under section 111. As discussed in

for viny! chloride, EP. costs
be considered under section 113, but
t0 a very limited extent: ie, to
assure thet the costs of control technol-
are not grossly disproportionate to

standard. Startup and shutdown
of the process has essentially no effect
on emissions to the atmosphere for poly-
vinyl chloride production, and technology
exists to avoid excess emissions during
startup and shutdown at ethylene di-
chiorideviny! chloride piants. We do not
belisve plants should be allowed to emit
excess emissions during malfunctions,
and therefore are requiring them to shut
down immediately ’

(3) Selection of source categories. In
the preamble to the proposed standard
EPA recognised that some small

and development facilities may exist
where the emissions of vinyl chloride are

mitted, ®PA decided to exempt poly-
vinyl chioride resctors and associated
equipment from applicability of all parts
of the standard if the reactors are used
in research and development and have &

RULES AND REGULATIONS

capacity of no more than 0.19 m* (50
&mhtmmmmmem-

[y , whereas
the Jarger reactoss ace. o

typically pilot
scale facflities. Emissions from laboratory
scale equipment are relatively small, and
application of the controls required by
the standard would be expensive and tm-
practical. EPA also decided to exempt re-
search and development facilities con-
taining reactors greater than 0.19 m* (50
gal) and no more than 4.07 m* (1100 gal)
in capacity from all parts of the standard
except the 10 ppm Hmit for reactors,
strippers, monomer recovery systems, and
mixing, weighing and holding containers.
EPA decided not to require these facili-
tes to meet other parts of the standard
because of the technical problems in-
volved in doing so. For efample, the
standard for reactor opening is based tn
part on reducing the frequency of open-
ing the reactor. Research and develop-
ment reactors have to be opened after
every batch for thorough cleaning. Also,
stripping technology is developed indi-
vidually for each resin in research and
development equipment. Therefore, ai-
tainment of the stripping limitations in
the research and development equipment
wotld not always be possible. The 4.07
m* (1100 gal) figure was selected as an
upper cut-off point because there are no
commercial reactors smaller than this.
(4) Emission limits. The only major
change in the emission limits between
proposal and promulgstion s the addi-
tion of a provision for emergency manual
venting of vinyl chloride from reactors
to the atmosphere. The proposed stand-
ard prohibited 4dll manual venting to the
stmosphere. In the preamble to the pro-
posed standard, EPA invited interested
persons to comment on whether permit-
ting manual venting to the atmosphere
could result In overall lower emiasions.
There are several methods avallable for
preventing rellef discharges from resc-
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 a lower pressure
than the pressure required to open the
relief valve. For this reason manual vent-
ing can result in lJower emissions than
would occur by allowing the reactor to
discharge through the relief valve. Fur-
thermore, & manuil vent valve {s under
the control of an operator and ean be
closed. A relief valve may become clogged
with resin and not close. The result
would be loss of all the reactor contents.
The contents of a reactor can be man-
ually vented to a gasholder or other hold-
ing vessel. However, in some cases, such
as during severe weather conditions, sev-
eral reactors may be out of control at
one time. There would be insufficient

holding capacity under these conditions
to manually vent the contents of all the
reactors to s gasholder. Therefore, when
all other measures to prevent relief valve
dlscharges have been exhsusted. manual

venting will be permitied as a last resort
before the relief valve opens. The same
notification procedures are required for
manual venting to the atmosphere as are
required for relief dischargesa.

There are several changes in the nu-
merical emission limits in the promul-
gated standard. Except for the standard
for reactor opening loss, these changes
simply involve conversion to the Interna-
tional System of Units (81). There was
an error involved in the original calcula-
tion used to derive the standard for reac-
tor opening. Correcting this error dou-
bles the allowable emissions. It is em-
phasized that the change in this stand-
ard is a correction, and not a change In
the intent for the degree of control re-
quired.

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

The regulation for obtaining vinyl
chloride samples has been changed to an
operating procedure. The proposed
standard stated that there were to be
no emissions from taking the samples.
8eversl commenters pointed out that the
use of the word “no” would make this
regulation impractical to enforce. There-
fore, the promulgated standard specifies
the operating procedure which EPA orig-
inally intended to be used to control
this source. This revision is only a change
in wording and does not represent a
change in the level of the standard.

The regulation for taking samples has
also been revised to apply only to sam-
ples containing at least 10 percent by
weight vinyl chloride. This is consistent
with the other parts of the standard
which apply t0 equipment “in vinyl
chloride service.” “In vinyl chloride serv-
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has changed to 10 ppm in the pro-
mulgated s
The contained s

by EPA. The standard re-
quires that the plant owner or operator
submit a request for determination of

E

has
regulation can
than 10 ppm vinyl chioride and would be
in violation of the standard if
statement were not included.

have been revised in 1] 61.04(0), 01.87

RULES AND REGULATIONS

@ () ), and 61.70(c) () so that
measurement of the vinyl chloride levels
in the resins is to be made

ioading or unloading opers

nently {nstalled pipelines that are opened proposed

opening N
than the loading and unloading line

regulation.
The reguiation for inprocess waste-
water in the proposed standard could

have been misinterpreted {0 require in-
dividual tment of wastewater
streams. Section 61.65(h) (9 (§) of the
promulgated

than
mechanical seals, EPA i{s aware that each
{fugitive emission source, such as oD
pump, taken by fteelf causes relatively
small Mnmhda:-m:

46563

made the same as for other resins and
others requested that they be made less
stringent. EPA decided not to make the
standard for stripping

Method 106, a time-weighted average is
to be used.

ter requested that the

moisture content be

specified for the 10 ppm concentration
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initial report is unnecessary. If addi-
tional tformation is Deeded, EPA can
obtain it under section 114 of the Act and
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to submit to EPA data from
performance test. They also
recommended that they submit the data

Y

been changed to on & gas
chromatograph equipped with a Chrom-
osotd 102 oolumn,

acetaldehyde, & secondary

scribed in section 4.3.2 must be employed.
spectroscopy or another absolute

technique is required to con-

firm the vinyl chloride pesak obtained

withi the gas only if peak

resciution with the secondary column is

FEDERAL
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& disc integrator or plantm
area. This

oter for meas~
change is in re-

added to
'nlemlychm:om'rutueﬁn;d 107 1s
the provision in Section 5.3.2 for use of
Carbopak C as well as Carbopak A.

Avraoarry: Bection 113 of the Clean Alr

Act as added by sec. 4(a) of Pub. L. 91-804,
94 Stat. 1688 (42 US.0. 1887¢-7; Bection 114
of the Clean Air Act, as added by sec. 4(a)
of Pud. L. 91-804, 84 Stat. 1087, and amended
by Pubd. L. 93-310, sec. 6(s) (1), 88 Btat. 350
{42 US.0. 18870-0); Bection 301(a) ot the
Clan Alr Act, as amended Dy sec. 18(c)(3)
of Pub, 1-004, 84 Btas. 1713 (432 USC.

a

e

bl o
-

Dated: October 12, 1976.

JoHN QUARLES,
Acting Admiénistrator,

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

st F—Natiens! Emission Standard fer Vin;
Subpe 4]

Bec.

61.60
61.61
61.63

61.63

Applicabllity.

Definitions.

Emission standard for ethylene di-
chloride plants.

Emission standard for vinyl chloride
plants.

Emision standard for polyvinyl chlo-
ride plants.

Emimion standard for ethylene di-
chloride, vinyl chloride and poly-
vinyt chioride plants.

Equivalent equipment and procedures.

Emission

AvTEORITY: Section 112 of the Clean Alr
Act as added DY ssc. 4(a) of Pud. L. 91-004,
84 Stat. 1685 (41 US.0. 18870-7); section 114
of the Clean Afr Act, as added by sec. 4(s)
of Pub. L. 01-804, 84 Btat. 1687, and amsnded

Pub. L. 93-810, sec, 6(a) (4), 88 Btat. 250
{42 UB.C. 1887c-9); section 301(a) of the
Clean Alr Act, as smended by sec. 18(e)(2)
of Pub. L, 91-604, 84 Btat. 1718 (42 US.C.
1887 (8)).

Subpart F—National! Emission Standard

bp, for Viny! Chioride

§61.60 Applicability.

(s) This subpart applies to plants
which produce:

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

93

(2) Vinyl chiloride
e by any prooess,

{3) One or more polymers eontaining
ﬁmummm
M) This subpart

(¢) Bections of this subpart other than
§ 61.64(a) (1), (M), (c), and (d) do not
apply to equipment used In research and
development if the reactor used to po-
lymerize the vinyl chloride processed in
the equipment has s capacity of greater
than 0.19 m® (50 gal) and no more than
4.07Tm" (1100 gal).

§ 61.61 Definitions.

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

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

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

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

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

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

) “QGrade of resin” means the sub-
division of resin classification which de-
scribes it as & unique resin, Le,, the most
exact tion of a resin with no fur-
ther subdivision.

(g) “Dispersion resin” means a resin
manufactured in such away as to form
fluld dispersions when dispersed in &
plasticiser or Dplasticizer/diluent mix-

tures.

(h) “Latex resin” means a resin which
s produced by a polymerigation process
which initiates from free radical catalyst
sites and is sold undried.

) “Bulk resin’ ‘means s resin which
fs produced by a polymerisation procems
{n which no water is used.

{J) “Inprocess wastewater” means any

water which, dtn'lng‘gmummrmar
rocessing, comes direct contact
:nhvlnylchlorldoor 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 nos
been discharged to s wastewater treat-
ment process or discharged untreated as
wastewater.

() “Wastewater treatment process™
includes any process which modifies
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10 percent by weight vinyl chloride or &
gas that is at least 10 percent by volume
vinyl .

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

lmg::d part of the ol&g
es process -
Jork production which follows
dichloride formatiom and in

ethylens dichloride is

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

gE

(r) “Reactor opening
emissions of vinyl chlori
mﬁ’umumm
§ 61.68(n). . .

s * includes vessel
'mcnwmuwm chloﬂd.:qs removed
from polyvinyl chlaride resin, except
bulk resin, in the slurry form by the use
g‘!nlkxat and/or vecuum. In ﬁ:;’ of

resin, stripper includes
which is used to remove residusl vinyl
chlorids from polyvinyl resin
immediately following the eriza-
tion step in the plant process flow.

61.62 Emiwion standard for ethylene

dichloride plants.

An owner or operator of an ethylene
dichloride plant shall comply with the
requirements of this section and § 61.68.

(a) Ethy dichloride purification:
The concentrstion of vinyl chloride in
all exhaust gases discharged to the at-
mosphere from any equipment used in
ethylene dichloride purification is not
to exceed 10 ppm, except as provided In
§ 61.65(s). This requirement does not
apply to eogquipment that has been
qpened.\houtotopmuon,mdwtho
requirement in § 61.65(b) before being
opened.

(b) Oxychlorination resctor: Except
as provided in § 61.65(a), emissions of
vizyl chloride to 'the atmosphere from
each oxychlorination reactor are not to
exceed 02 g/kg the 100 percent ethylens
dichloride product from the oxychlori-
nation process.

-
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61.63 Emision standard fer- vinyl
§ chioride plamts.
An owner or operator of & vinyl chlo-

ments of this section and § §1.65.

(a) Vinyl chloride formation and puri-
fication: The vinyl
chioride in all exhaust gases s
to the t

cept as provided in § 61.65(a). This re-
quirement does not apply to equipment
. that has been opened, is out of operation,
and met the requirement in § 61.65()
(6) (1) before being openred.

§ 61.64 Emission standard for polyvinyl
chloride plants. T

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

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

(1) Ths concentration of vinyl™thlo-
ride in all exhaust gases discharged to

- the atmosphere from each resctor is not

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

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

(3) Manual vent.valve discharge: Ex-
cept for an emergency manual vent valve
discharge, there is (0 be no discharge to
the atmosphere from any manual vent
valve on a polyvinyl chloride reactor in

was taken to prevent the discharge, and
measures adopted to prevent future dis-

chloride service which p

does not to t that has
been opened, s out of and
the requirement in § 61.88(b) (¢) () be~
fore being

all grades. of polyvinyl resia
processed the
tion on calendar day, measured

resins, including latex resims,
:nvmsedmmtwuchmotm-

; or :

(2) In polyvinyl chioride plants com»
trolling vinyl chloride emissions with
technology other than stripping or ta
addition to stripping, emissions of vinyt
chloride to the atmosphere may not
exceed: '

()2 g/kg (0.002 1b/ib) product from

. the stripper(s) ([or reactor(s) if' the
uP’ dlspersion

plant has' no stripper(s)] for
pol¥vinyl chloride resins, excluding latax
resins, with the product determined on &
dry solids basis; .

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

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

An owner or operator of an ethylene

- reltef discharge means a discharge which
could not have been avoided by taking

measures to prevent the discharge. Withe
in 10 days of anynuetv‘slvedllchnu.
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charge, the approximate total vinyl chlo-

ride loss during the discharge, the meth-

od used for determining the vinyl chlo-

ride loss, the action that was taken to

prevent the discharge, and measures

adopted to prevent future discharges.
(b) Fugitive emission sources:

taln no greater than 0.0038 m® (0.13 f1t*)
vinyl chloride, at standard tempera-
ture and pressure; and

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

(2) 8lp gauges: During loading or un-
loading operations, the vinyl chloride
emissions from each slip gauge in vinyl
chioride service are to be minimized by
ducting any vinyl chioride discharged
from the slip gauge through a control
system from which the concentration of
vinyl chloride in the exhaust gases does
not exceed 10 ppm, or equivalent as pro-
vided in § 61.68.

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

() Rotating pumps: Vinyl chloride
emissions from seals on all rotating
pumps in vinyl chioride service are to be
minimised by installing sealless pumps,
pumps with double mechanical seals, or

which the concentration of vinyl chlo-
ride In the exhaust gases does not ex-
ceed 10 ppm; or equivalent as provided
in § 61.66. .

(i1) Reciprocating pumps: Vinyl chlo-
ride emissions from seals on all recipro-

outboard seals, or equivalent as provided
fn §61.66. If double outboard seals are
used, vinyl chloride emissions from the
seals are t0 be minimized by maintaining
the pressure between the two seals so
that any lesk that occurs is into the
pump; by ducting any vinyl chloride be-
tween the two seals through a control

RULES AND REGULATIONS

system from which the concentration of
vinyl chloride in the exhaust gases does
not exceed 10 ppm; or equivalent as
provided in § 61.68.

(i) Rotating ecompressor: Vinyl
chioride emissions from seals on all ro-
tating compressors in vinyl chloride
service are to be minimived by installing
compressors with double mechanical
seals, or equivalent as provided in § 61.86.
If double mechanical seals are used, vinyl
chloride emissions from the seals are to
be minimired by maintaining the pres-
sure between the two seals so that any
leak that occurs is into the compressor;
by ducting any vinyl chloride between
the two seals through a control system
from which the concentration of vinyl
chloride in the exhaust gases does not
exceed 10 ppm; or equivalent as provided
in § 61.66.

(iv) Reclprocating compressors: Vinyl
chioride emissions from seals on all re-
ciprocating compressors in vinyl chloride
service are to be minimized by installing
double outboard seals, or equivalent as
provided in § 61.66. If double outboard
seals are used, vinyl chloride emissions
from the seals are to be minimized by
maintaining the pressure between the
two seals 80 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. -

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

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

(5) Manual venting of gases: Except
as provided in §61.84(a>(3, all gases
which are manually vented from equip-
ment in vinyl chloride service are to be
ducted through a control system from
which the concentration of vinyl chloride
in the exhaust gases does not exceed 10
ppm; or equivalent as provided in § 81.66.

(8) Opening of equipment: Vinyl
chioride emissions from opening of
equipment (including loading or unload-
ing lines that are not opened to the at-
mosphere after each loading or unload-
ing operation) are to be minimized as
r L3

1) Before opening any equipment for
) Before |
m(yreuon. the quantity of vinyl chlo-

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

(1) Any vinyl chloride removed from
the equipment in accordance with para-
graph (b) () (1) of this section i3 to be
ducted through a control system f{rém
which the concentration of vinyl chilo-
ride in the exhaust gases does not exceed
goslp:em. or equivalent as provided in

(7) Samples: Unused portions of sam-
ples containing at least 10 percent by
weight vinyl chloride are to be returned
to the process, and sampling techniques
are to be such that sample containers in
vinyl chloride service are purged into a
closed process system.

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

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

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

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

(A) A calibration gas mixture pre-
pared from the gases specified in sections
5.2.1 and 5.2.3 of Test Method 108, or
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(B) A calibration gas cylinder containe
ing the appropriate concentration of
vinyl chloride. If a calibration gas ¢ylin-
der is used, the analysis must be trace-
able to the National Bureau of Stand-
ards or to s 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 pleces of equipment
in vinyl chloride service and the size and

physbﬁlayout of the plant.
(32 contains an acceptable plan of
action to be taken when a leak is de-

tected.
(v It contains a definitian of leak

the background concentrations of vinyl
chloride in the areas of the plant to be
monitored by the vinyl chloride monitor-
ing system. Measurements of background
concentrations of vinyl chloride in the
areas of the plant to be monitored by the
vinyl chloride monitoring system are to
be included with the deurlpuon of the
Dmnm.maenmtlonoflgkd{%ra
given plant may vary among the er-
ent areas within the plant and is also to
change over time as background con-
centrations in the plant are reduced.

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

() The concentration of vinyl chlo-
ride in each inprocess wastewater stream
containing greater than 10 ppm vinyl
chioride measured immediately as i¢
leaves a piece of equipment and before
being mixed with any other inprocess
wastewater stream is to be reduced to no
more than 10 ppm by weight before being
mixed with any other inprocess wastewa-
ter stream which contains less than 10
ppm vinyl chloride; before being exposed
to the atmosphere, before being dis-
charged to & wastewater treatment proc-
ess; or before being discharged untreated
as a wastewater. The parsagraph does
apply to water which is used to displace
vinyl chloride from equipment before it
i3 opened to the atmosphere in accord-
ance with §61.84(a)(2) or paragraph
(b) (6) of this section, but does not apply
to water which i3 used to wash out equip-
ment after the equipment has already
been opened to the atmosphere in sc-
cordance with §61.64(a)(2) or para-
graph (b) (8) of this section.

(1) Any vinyl chjoride removed from
the inprocess wastewater in accordance
with paragraph (b) (9) () of this section
s 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 § 61.60. -

(c) The requirements in paragraphs
M @), M@, M®), (b)@B, (WD
and (b)(8) of this section are to be in-
corporated

bmcmmrotmnmﬂutho
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vinyl chloride in equipment =478 m’
01250 gal in volume for which an mis-
sion imit is prescribed in § 81.65(b) (6)
(1) prior to opening the equipment and
using Test Method 108, a portable hydro-
carbon detector, or an equivalent or al-
ternative method. The method of meas-
urement is to meet the requirements in
$ 61.87(g) (5) (1) (A) or (R (B D (B).

§ 61.66 Equivalent equipment and pro-
cedures.

Upon written application from an own-
er or operator, the Administrator may
approve use of equipment or procedures
which have been demonstrated to his
satisfaction to be equivalent in terms of
reducing vinyl chloride emissions to the
atmosphere to those prescribed for com-
pliance with a specific paragraph of this
subpart. For an existing source, any re-
quest for using an equivalent method as
the initial measure of control is to be
submitted to the Administrgtor within
30 days of the effective date. For a new
source, any requelt for using an equiva-
Ient method is to be submitted to the
Administrator with the applicatiop fof

approval of construction or modification
required by § 61.07.

§ 61.67 Emission tests.

(a) Unless a walver of emission testing
is obtained under § 61.18, the owner or
operator of a source to which this asub-
part applies shall test emissions from

the source,

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

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

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

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

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

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

(1) The owner or operator shall retain
at the plant and make avaflable, upon
request, for inspection by the Adminis-
trator, for & minimum of 2 years records

of emission test results and other data
needed to determine emiasions.

() Unless otherwise specified, the
owner or operator shall use test Test
Methods in Appendix B to this part for
each test as required by paragraphs
@M, P, @O, @®W, and
(g) (8) of this section, unless an equiva-
lent method or an alternative method
has been approved by the Administrator.
If the Administrator finds reasonable
grounds to dispute the results obtained
by an equivalent or alternative method,
he may require-the use of a reference
method. If the results of the reference
and equivalent or alternative methods
do not agree, the results obtained by the
reference method prevall, and the Ad-
ministrator may notify the owner or
operator that approval of the method
previously considered to be equivalent or
alternative is withdrawn.

€1) Test Method 108 is to be used to
determine the vinyl chloride emissions
from any source for which an emission
limit is prescribed in §§ 61.62(a) or (b
§ 61.63(a), or §§ 81.64(a) (1), (), (e), or
(d), or from any control system to whlch
reactor emissions are

required to
-ducted in § 61.64(a> (2) or to which fllli-

tive emissions are required to be ducted
in §f61.65M(MED, BM2), MW,
(bY (6 (iD>, or (b) (9 (1.

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

(length) (width)
length+4 width

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

{i1» For gas streams containing more
than 10 percent oxygen. the concentra«
tion of vinyle chloride as determined by
Test Method 108 is to be corrected to 10
percent oxygen for determination of
:g:laslom by using the following equa-

equivalent dicuncter =2

10.9

L L
Cs 20.9--pereent Oy

r& Jtorrer ‘et 3T

wheeo:

s, =The concentrstion of vinyl chluride in
feurmted) the exhaust p-,mvgud to10 ;um-

.-TR oonocentration of vi ehlerldo w
‘measured
20.9=Percont oxm ln the mbhm uir &t

on I8
TPereent O3:aParosnt fn the exhaust
? y Relesoncs [ i:
Appendix A of Part 60 of this ohapter.

(ii1) For those emission sources where
the emission limit is prescribed in terms
of mass rather than concentration, mass
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46568

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

Cax=ICe 2:80) € 1071 [100)

wheys:
Cixwkg vinyl chloride/100 roduct,
c.-%o w%mmdon of l’l cbloride as measured

by Test Method
w,-D:_lct{nd nv’l:sl chioride st one atmosphere and
Q=Volumetrio flow rate in m¥br e8 detebmined by
mumzoupmmuwpmw
lo-'-c?mvullon y for ppm.
Zw Production rate &l}h\‘ﬁm

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

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

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

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

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

(iv) At the prior request of the Ad-
ministrator, the owner or operator shall
provide duplicates of the samples re-
quired in paragraph (g) (3)(1) of this
section.

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

{1) Test Method 106 is to be used to
determine atmospheric emissioris from
all of the process equipment simuitane-
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
chioride 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:

c {Cq R 10-%) [100)
nx=—-—'z—‘ T
where:

C vinyl chloride/100 roduct.
E"c:&' o:n'o::hum I;‘ :lfl;l chloride as measured

determined In accord-
ance with & method which has beon submitted
and aspproved by the Administrator.

(5) The reactor opening loss for which

an emission limit s prescribed in § 61.64
{8) (2) 18 to be determined. The number
of reactors for which the determination
1s to be made is to be specified by the
Administrator for each individual plant
at the time of the determination based
on the plant's operation, For & reactor

FEDERAL REGISTEP, VCL.

RULES AND REGULATIONS

that s also used as a stripper, the deter-
mination may be made immediately fol-
operation.

Except as provided in paragraph
(g) (6) (1) of this section, the reactor
opening

loss is to be determined using’

the following equation:
oW (2.60) (10-%) (Cb)
YZ

where:

C=kg vinyl chloride emlsalo roduct.
W ty of Lthe reactor lnnla:!t"’ ¢
z.w-D;l)l-déy' :l vlny'l chloride at one atmosphere and

104=Conversion factor for gpm.
Cd=ppm by volume vinyl chioride as determined by
‘Test Method 108 or s portable hydrocarbon
detector which measures bydrocarbons
with a sensitivity of at least 10 ppm.

Y=Number of batches since the reactor was

F4 Aoar 3?"?:‘“’?&1”!6 oduced
= Average polyviny! ¢ produced per
bnt:'i in the number of batches dn%e the reactor

was last opened to the atrnosphere.

(A) If Method 106 1s used to deter-
mine the concentration of vinyl chloride
{Cb), the sample is to be withdrawn at
a constant rate with a probe of sufficient
length to reach the vessel bottom from
the manhole. S8amples are to be taken
for 5 minutes within 6 inches of the ves-
sel bottom, 5§ minutes near the vessel
center, and § minutes near the vessel top.

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

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

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

§ 61.68 Emisison monitoring.

(a) A vinyle chloride monitoring sys-
tem is to be used to monitor on a con-
tinuous basis the emissions from the
sources for which emissjon limits are pre-
scribed in § 61.62(a) and (b), § 61.63(a),
and § 61.64(a) (1), (b), (), and (d), and
for any control system to which reactor
emission are required to be ducted in
§ 61.65(0) (1) (i), and (B)(2), (b)(5),
(b) (6) (1), and (b) (§) (1D).

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

detection, or an equivalent or alterna~
tive method. The vinyl chloride monitor-
ing system used to meet the requirements
in § 81.65(b) (8) (1) may be used to meet
the requirements of this section.

{c) A dafly span check is to be con-
ducted for each vinyle chloride monitor-
ing system used. For all of the emission
sources listed in paragraph (a) of this
section, except the one for which an emis-
&ion limit is prescribed in § 61.62(b), the
daliy span check is to be conducted with
a concentration of vinyl chloride equal
to 10 ppm. For the emission source for
which an emission limit is prescribed in
§ 61.62(b), the dally span check is to be
conducted with a concentration of vinyl
chloride which is determined to be
determined to be equivalent to the emis-
sion limit for that source based on the
emission test required by §67.67. The
calibration is to be done with either:

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

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

§ 61.69 Initiul 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
M, (b)(2), (B (3), (b)), (S,
(b) (@), (D7), and (b)(8) are being
implemented.

(b) (1) In the case of an existing
source or & new source which has an
initial startup date preceding the effec-
tive date, the statement is to be submit-
ted within 90 days of the effective date,
unless a walver of compliance is granted
under § 61.11, along with the informa-
tion required under § 61.10. If a waiver
of compliance is granted, the statement
is to be submitted on a date scheduled
by the Administrator.

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

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

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

(2) A description of the physical and
fungtional characteristics of each piece
of equipment.

(3) A description of the methods
which have been incorporated into the
standard operating procedures for meas-
uring or calculating the emissions for
which emission limits are in
$561.85 (b) () and (BY (B WD,

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

§ 61.70 Semiannual repont.

(a) (2) is to be determined. The number
source to which this subpart applies shall
submit to the Administrator on Septem-
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barl&aadmhllduchmomt
tn writing containing the information
required by this section. The first semi-
annual report is to de submitted follow-
ing the first full § month reporting period
gfter the initial report is submitted.
(b)(l)mthoemolmexhﬂn:m
or a new source which has an initial
smmmmeaectmmte.
the first report is to be submitied within
180 days of the effective date, unless a
waiver of compliance is granted under
§61.11. I¥ a walver of compliance Is
granted, the first report is to be sub-
mitted a dste scheduled by the Ad-

(2) mthecuuo!snewsoureewhich .

did not have an initial startup date pre-
ceding the effective date, the first report
1s to be submitted within 180 days of the
initial startup date. :

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

vail, and the Administrator may notify
the owner or operator that approval of
the method previously considered to be
equivalent or alternative is withdrawn.

(1) The owner or operator shall in-
clude in the report a record of any emis-
sions which averaged over any hour
period (commencing on the hour) are
in excess of the emission limits pre-
scribed in §§ 61.62¢(a) or (b), § 81.63(a),
or §§ 61.64(a) (1), (b), (c), Oor (d), or for

system to reactor
emissions are required to be ducted in
§ 61.64(a) (2) or to which fugitive emis-
sions are required to be ducted in § 61.68
(b (1) (D), (D) (D), (b) (B), (b) (& (1D, or
M (P UAD. 'l‘hoemlnionnmwbomm-
ured in accordance with § 61.68.

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

(1) If batch stripping is used, one rep-
resentative sample of polyvinyl chloride
resin {2 to be taken from each batch of
each grade of resin immediately follow-
ing the ~“completion of the stripping,
and grade and the date and time the
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of 8 hours for each grade of resin which
18 being precessed, whichever is more fre-
quent. The sample is to be taken as the
resin flows out of the stripper and iden-

quired in paragraphs (¢)(2) (1) and (¢
(2) (1) of this section.

, {¥) The report to the Administrator by
theownetoromtorhwlncludotho
vinyl chioride content found in all the
samples required in paragraphs (¢) (D)
1) and (c) (2) (i) of this section, aver-

Po, Mo, + Po, Me,+ ... +Pe Me,

Qr,
A-Wummutwl‘.mh
Mdlm r,mmmm

Ti=Typa. & -
] bcm 13, . -m-w
M= uond ohloride 1n o
vlnyl one sample
wdmmwnmwm
thﬂanbdl:l.,& .
.-mm:f olulnuoduodduln(

(42 M) m owner or operator shall re-

a minimum of 2 years reocords of all data
needed to furnish the inf re-

(A) The vinyl chlorldo content found
in all the samples required in paragraphs
©) () (1) and (¢) (2) (1) of this section,
identifled by the resin type and grade
and the time and date of the samples, 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-
ciude in the report a record of the emis-
sions from each reactor opening for
which an emission limit is prescribed in
§ 61.64(a) (2). Emissions are to be deter-
mined in accordance with § 61.67(g) (5),
except that emissions for each reactor
are to be determined. For s reactor that s
alzo used as a stripper, the determination
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may be made immediately following the .
stripping operation.

§ 61.71 Recordkeeping.

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

(1) A record of the leaks detected by
the vinyl chioride monitoring system, as
required by § 61.65(b) (8), including the
concentrations of vinyl chloride aé
measured, analyzed, and recorded by the
vinyl chloride detector, the location of
each mesasurement and the date and ap-
proximate time of each measurement.

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

(3) For the relief discharges from
reactors subject to the provisions of
§ 81.65(a), & dally operating record for
each reactor, including pressures and
temperatures.

3. Appendix B is amended by adding
Test Methods 108 and 107 as follows:

Mermos 106—DETERMINATION OF VINTL
CELORIDE FROM STATIONARY SOURCES

INTRODUCTION

Performance of this method should not be
attemptsd by persons unfamiliar with the
operation of & gas chromatograph, nor by
those who are unfamiliar with source sam-
pling, as there are many detalls that are
beyond the scope of this presentation. Care
must be exercised to prevent expogqure of
sampling personnel to vinyl chloride, a car-

cinogen.

1. Principle and Applicability.

1.1 An integrated bag sample of stack gas
containing vinyl chloride (chloroethylane)
is subjected to chromatographic analysls,
using s flame ionisation detector.

1.2 The method is applicable to the meas-
urement of vinyl chioride in stack gases from
eothylsne dichloride, vinyl chloride and poly-
vinyl chlorids manufacturing processes, ex-
oept where the vinyl chloride is contained in
particulate matter,

2. Range and Sensitivity.

The lower limit of detection will vary sc-
cording to the chromatograph used. Values
reported include 1 X 10-* mg and & X 107

mg.

8. Interferences,

Aoetaldehyde, which can occur in some
vinyl chloride sources, will interfere with the
vinyl chloride peak from the Chromosorb 102
column. 8ee sections 4.3.2 and 6.4. If resolu-
tion of the vinyl chloride peak is atill not
satisfactory for a particular sample, then
chromatograph parameters can be further
altered with prior approval of the Admin-
istrator. If slteration of the chromatograph

fails to resolve the vinyl chloride

peak, then supplomonm confirmation of the

vinyl chloride peak through an absolute

analyttoal technique, such a8 mass spectroe
lcODY. must bo poﬂormod

Appara
61 1
&mpnn((n;un)

a9 steel, Pyrez glass,
or 'lbﬂon tubing seeorﬁln. to stack temper-
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ature, sach equipped with a glass wool plug
%0 remove particulate matter.

413 Bample line—Teflon, 8.4 mm outside
diameter, of sufficient leugth to connect
probe to bag. A new unused place is employed
for each series of bag samples that constitutes
an emission test.

4183 Male (2) and female (2) stainless
stesl quick-connects, with ball checks (one
pair without) located as shown in Figure 1.

4.1.4 Tedlar bags, 100 liter capacity—To
eontain sample. Tefion bags are not aocept-
able. Aluminized Myiar bags may be used,
provided that the samples are analyred
within 24 hours of ocollection.

418 R leakproof containers for 4.1.4,
with coverihg to prqtect contents from sun-
light.

41,6 Needle valve-~To adjust sample flow
rate.

417 Pump—Leak-free. Minimum capac-
1ty 2 liters per minute.

4.1.8 Charcoal tube—To prevent admis-
sion of vinyl chloride to atmosphere in vicin-
ity of samplers.

419 PFlow meter—For observing sample
fiow rate; capable of measuring & low range
from 0.10 to 1.00 liter per minuts.

4.1.10 Connecting tubing—Teflon, 6.4 mm
outside diameter, to assembls sample traln
(Figure 1).

4.1.11 Pitot tube—Type 8 (or equivalent),
attached to the probe so that the sampling
fiow rate can be regulated proportional to
the stack gaa velocity.

43 Barmple recovery.

421 Tubing—Teflon, 64 mm outside
e aimple Jocp. A mew ubdsed pisce i
graph e loop. new un P
employed for esch series of bag samples that -
constitutes an emission test, and is to be dis-
carded upon oonclusion of analysis of thoee

bags.

4.3 Analyals.

4.3.1 Gss chromatograph—With fiame
fonization dotector, potentiometric strip
chart recorder and 1.0 to 5.0 ml heated sam-
pling Joop in sutomatic samplé valve.

¢.33 Chromstographic column—Stainiess
steel, 2.0 X 3.3 mm, containing 80/100 mesh
Chromoscrb 103. A secondary ocolum of GE
8F.-06, 20% on 60/60 mesh AW Chromosorb
P, stainlves steel, 2.0 m X 38 mm, will be
required if acetaldehyde is present. If used,
the 8P-08 column is plaoed after the Chromo-
s0rh 103 column. The combined oolumns

433 Plow meters (2)—Rotameter ype,
0 to 100 ml/min capacity, with flow control
valves.

434 Oss regulators—For required gas
oylinders.

€38 Thermometer—Aocurate to c;no d;
gree centigrade, to messure temperature
hested sample Joop at time of sample injec-
tion.

438 Barometer—Accurate to 5 ram Hg, to
maasure stmospheric around ges
chromatograph during sample analysis.

437 Pump—Lleak-fres. Minimum capac-
ity 100 ml/min.

44 Calibration.

441 Tubing—Teflon, 64 mm outside
dismeter, ssparate pleces marked for sach
calibration concentration.

443 Todlar -inch square
size, separate bag marked for each calibra-
O Byvinge0.5 m, gas Hght.

443 . ges 3
T X X} al, gos tight.

1 Mention of trade names on specific prod-
wicts Goes not constitute endorsement by ibe
Environmental Protection Agency.
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448 Flow meter—Rotameter type, 0 to
1000 ml/min range accurate to +1%, o
meter nitrogen in preparation of standard

miztures.
¢4.6 Btop watch—Of known socurscy, to
time gas flow In preperatien of standard gns
mixtures

5. Roagents. It is necessary that all res-
gents be of chromatographic grade.

8.1 Analysls.

8.1.1 Hellum gas or nitrogen gas—Zero
grade, for chromatographic carrier gas.

5132 Hydrogen gas—Zero grade.

5.1.3 Oxygen gas, or Alr, as required by
the detector—2ero grade.

5.2 Calibration.

5.2.1 Vinyl chloride, 8989+ %Z—For prep-
aration of standard gas mixtures,

522 OCallbration cylinders (3), optional—
Ons each of 50, 10 and B ppm viny. chloride
in npitrogen with certified analysis. Analysis
must be traceable to NBS (Natlonal Bureau
of Standards) or to a gravimetrically call-
brated vinyl chloride permeation tube.

6.2.3 Nitrogen gas—2Zero grade, for prep-
aration of standard gas mixtures.

6. Procedure.

6.1 Bampling. Assemble the sample train
as-in Pgure 106-1. Perform a bag leak check
sccording to Bection 7.4. Observe that all
connections between the bag and the probe
are tight. Place the end of the probe at the
ocentrold of the stack and start the pump
with the needle valve adjusted to ylel® s
flow of 0.5 1pm. After a period of time sufi-
cient to purge the line several times has
elapsed, connect the vacuum line to the
bag and evacuate the bag until the rotam-
eter indicates no filow. Then reposition the
sample and vacuum lines and begin the ac-
tual sampling, keeping the rate proportional
to the stack velocity. Direct the gas exiting
the rotameter away from sampling personnel.
At the end of the sample period, shut off the
pump, disconnect the sample line from the
bag. and disconnect the vacuum line from
tha bag container. Protect the bag container
from sunlight.

62 Sample storage. Sample bags must be
kept out of direct sunlight. When at all poe-
sible, analysis is t0 be performed within 24
hours of sample collection.

6.3 Bample recovery. With a plece of Tet-
lon tubing identified for that bag, connect &
bag inlet valve to the gas chromatograph
sample valve. Switch the valve to withdraw
gas from the bag through the sample loop.
Plumb the equipment so the sample gas
passes from the sampls valve to the leak-free
pump, and then to a charcoal tube, followed
by & 0-100 ml/min rotameter with flow con-
trot valve.

6.4 Analysis. Set the column temperature
to 100° C the detector temperature to 160°
C, and the sample loop temperature to 70° C.
When optimum hydrogen and oxygen fow
rates have been determined verify and main-
tain these flow rates during all chromsto-
graph operations. Using zero helium or
nitrogen aa the carrier gas, establiah & fiow
rate in the range consistent with the manu-
facturer's requirements for satlsfactory de-
tector operstion. A flow rate of approxl-
mately 40 ml/min should produce sdequate
separations. Observe the base line periodi-
cally and determine that the noise level has
stabilived and that base line drift has ceased.

Purge the sample loop for thirty seconds at
't.houuotloom/mm.thenwnnutho
sample valve, Record the injection Hime (the

mdmpononthocmumﬂm
of sample Injection), the sample number, the
sample locp temperature, the column tem-
perature, carrier gas fow rate, chart speed

929

and the attenuator setting. Record the lsb-
oratory pressure. From the chart, select the
poak having the retention time correspond-
ing to vinyl chloride, as determined in Bec-
tion 7.2. Messure the pesk ares, Aa, by use
of Ha, and a disc integrator or & planimeter.
Measure the peak height, Hu. Record Aa and
the retention time. the lnjection at
least two times or until two consecutive vinyl
chloride peaks do not vary in area more than
5%. The average value for these two areas
viill be used to compute the bag concentra-
tion.

Compare the ratio of Ha to Am for the vinyl
chioride sample with the same ratio for the
standard peak which is closest In height. As
& guideline, if these ratics differ by more
then 10%, the vinyl chioride peak may Dot
be pure /possibly acetaldehyde is present)
and the secondary column should be em-
ployed (see Section 4.3.2).

6.6 Measure the ambient temperature and
barometric pressure near the bag. (Assume
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 Standarda.

7.1 Preparation of vinyl chloride standard
gas mixtures. Evacuate a sixteen-inch square
Tedlar bag that has passed s leak check
(described in Section 7.4) and meter in 6.0
1iters of nitrogen. While the bag is flling, use
the 0.6 ml syringe to inject 250zl of 999+ %
vinyl chioride through the wall of the bag.
Upon withdrawing the syringe needle, im-
mediately cover the resulting hole with a
pleces of adhesive tape. This gives s concen-
tration of 50 ppm of vinyl chioride. In a like
manner use the other syringe to prepare dilu-
tions having 10 and 5 ppm vinyl chloride
concentrations. Place each bag on & smooth
surface and alternately depress opposite
sides of the bag 50 times to turther mix the
gases.

72 Determination of vinyl chloride re-
tention time. This section can be performed
simultanecusly with Section 7.5. Establish
chromatograph conditions identical with
those in Section 6.3, above. Set attenuator
to X 1 position. Plush the sampling loop
with zero hellum or nitrogen and sctivate
the sample valve. Record the injection time,
the sample loop temperaturs, the column
temperature, the carrier gas flow rate, the
chart speed and the attenuator setting,
Record peaks and detector responses that
oceur in the absence of vinyl chioride. Maln-
tain conditions. With the equipment plumb-
ing srranged identically to Section 6.3, fiush
the sample loop for 30 seconds at the rate of
100 mi/min with one of the vinyl chloride
calibration mixtures and activate the sample
valve. Record the injection time. Select the
peak that corresponds to vinyl chloride.
Measure the distancs on the chart from the
injection time to the time st which the peak
maximum occurs. This quantity, divided by
the chart speed, is deflaed as the retention
time. Record.

7.3 Preparation of chromatograph cali-
bration curve. Make a gas chrematographio
measurement of each standard gas mixture
(described in Section 7.1) using conditions
identical with thoss Dsted In Section &3
above, Fiush the sampling loop for 30 ssconds
at the rate of 100 ml/min with each standard
gas mirture and activate the mample valve

column tempersture, carrier gas fiow rats,
and retention time. Record the aboratory
pressure. Culculate A, the peak area mults.
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tion
bag samples, whichever is more frequent.
74 Bag lsak checks. While performance
of this section
use, it 13 also advised that it be performed
prior to
s bag did
check, connect & water manometer and
surise the bag to 5~
Allow to
ment in
leak, oheck the rigid container for leaks
mﬁn:ﬁ.nmer.
(Norzs:
18 t0 pressurize the bag
Hln.&
A delln

A,=ALA,

copr Tl
P.T.(1-Bws)
Equation 106-2

Ca=

f

Bus=The waler vapor content of the bag sambie, a8
Cy=The esnoentration of vinyl chloride ia the bag
C.=The oiobentostive of vinyl ehloride indioated by
‘-
the gas chromatograph, in
Py='The l=m. pressare
Ti=The sample loop

soale at the time of analysis, °K.
P;=The laboratory preasure st time of snalyuls, mm

TemThe refarence tem) the
temporature m‘m‘mm uﬁbﬁo’: 'E’

P, Rofersnoces.

1. Brown, D. W, Loy, B. W. and Stephen-
son, M. H. “Vinyl COhloride Monitoring Near
the B, F. Goodrich Chemical

4, 1974,
2. "Evaluation of A Collection and Analy-
tical Procedure for Vinyl Chloride in Afr,”

13, 1974. EPA Contract No. 68-02-1408, Task
Order No. 3, EPA Report oX. T5-VOL-1.

3. “Btandardisation of Stationary Souros
Smission Method for Vinyl Chloride,” by Mide
west Ressarch Institute, 1076. EPA Contract
Ko. 68-02-1008, Twask Order No. 7.
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Plgwe 106-1. Tategratad Sag sanplig trats.

O} wuncion of teode 9eean on Spessfia produste f0es st SAGALLTRLS
. b the Bert. 3 Protestion Ageney.

2. Range and Senaitivity.

The lowsr limit of detection of vinyl chlo-
ride will vary socording to the chromato-
graph used. Valuss reported include 1X10-*

ples

and 4X 10~ mg. With proper calibration,
guppuumtmyhmndnum
3. Precision and Reproducibility.

.1  Bampling.
511 Bottlll:-‘—ﬂ ml (2 %). with waxed

samples.
8.12 Vials—60 ml Hypo-vials: sealed with
Tefion faced Tuf-Bond discs for water sam~

513 Eiectrical tape—or equivalent, to

prevent lgosening of dbottis tops.
[ ¥ ] le

TOCOVErY.
6321 Vials—With seals and caps, Perkin-
Elmer Corporatiop No. 108-0118, or squiva~

lent.

833 Analytical balance—Capable of
weighing to 0.001 gram.

533. 8yringe, 100 al—Precision BSerles
A" No. 010028, or equivalent.

t Montion of trade DAmSS on specific prod-
uects doss Dot constitute endorsement by the
Environmental Protection Agency.
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824 Vial Sealer, Porkin-Eimer No, 108-
ong; or equivalent.

Analysis.
8421 QGas chromatograph—Perkin-Elmer
Model F40 head-space ana-
Iyser, No. 1
832

1, or equivalent.

tographic  column—Stain-
less steel, 3 mX332 mm, containing 0A4%
Carbowax 1500 on Osrbopak A, Perkin-Eimer
Corporation No, 108-0133, or equivalent.
Carbopak O can be used in place of Oarbopak
Al

833 Thermometer—0 to 100° C, aocurate
%0 *0.1° C, Perkin-Elmer No. 105-0100 or
equivalent,

534 Sample tray thermostat system—
Perkin.. No. 105-0103, or equivalensg,

538 wich type, fcr auto-
matio dosing, 13 mm, Perkin-Elmer No. 106-
1008, or equivalent.

53.6 Integrator - recorder — Hewlett -
Packard Model 3380A, or equivalent.

53.7 PFilter drier assembly (3)—Perkin-
Eimer No. 2330117, or equivalent.

538 Boap flim fvwmeter—Hewlett Pack.
ard No. 0101-0113, or equivalent.

64 Calibration.

54.1 Regulators—for required gas cyin-
dors.

6. Resgents.

6.1 Analysis.

6.1.1 Hydrogen gas—sero grade.

6.12 Nitrogen gas—sero grade.

813 Alr—perograds.

82 Calibeation.

63.1 Btandard c¢ylinders (4)—one sach
of 60, 500, 2000, and 4000 ppm vinyl chlorkie
in nitrogen, with certified snalyzis.

7. Procedure.

7.1 Sampling.

71.1 PVC sampling—Allow the resin or
slurry to flow from a tap on the or sllo
unti]l the tap line has been well . Re-
tend a 60 mi sample bottle under the tap, 2ll,
and immediately vightly cap the bottle. Wrap
eloctrical taps around the cap and bottle to
prevent the top from locsening. Place an
dentifying label on each bottle, and record
the date, time, and sampis location both on
the bottles and in s log book.

712 Water sampling-Prior t0 use, the
80 ml vials (without the discs) must be

with aluminum foll and muffied at

in a log samples must be kept re-
frigorated until analyzed.

72 Bample recovery. Samples must be run
within 24 hours.-

7321 Resin samples—The weight of the
resin used must be between 0.1 and £.5 grams.
An exact weight must be obtained (-+0.001
gTam) for each sample. In the case of sus-
pension resins & volumetric cup can be pre-
pared which will hold the required amount
of sample, The sample bottle is opened, and
the cup volume of resin is added to the tared
sample vial (including septum and alumi-
num cap). The vial is immediately sealed
and the exact sample weight is then obtained.

ense of vely Tesin eam) {water
esontent <03 weight %), 100 4l of distilled
water must be in, into vial, after

VCM. The wet cake sample (0.10 to 4.5 grams)
is added to » tared vial (including septum
and aluminum cap) and immediately sealed.
Bample weight 1a then determined to 8 deci~

Perkin-Rimer head space anslyzer (or equiva~
lent) and conditioned for one hour at 90°C.
A sample of wet cake is used to determine
TS (total solids). This is required for calcu-
lating the RVCM.

733 Dispersion resin siurry samples.—
This material’ should not be filtered. Sampie
must be thoroughly mixed. Using a tared
vial (including septum and aluminum eap)
add epproximately 8 drops (035 to 0.35
grams) of slurty or lstex using s medicine
dropper. This should be done iLmmedistely
after mixing. Seal the vial as soon as possible.
Determine sample weight accurate to 0.001
grams. Total sample weight must not exceed
0.50 grams. Condition the vial for one hour
at 90°C in the analyzer. Determine the TS
on the slurry sample (Section 7.3.5).

724 Inprocess wastewster samples—
Using & tared vial (including septumn and
sluminum cap) quickly add approximately
1 oc of water using a medicine dropper. Seal
tho vial as soon as possible. Determine
sample weight accurate to 0.001 gram. Con-
dition the vial for two hours at §0°C in the
analyzer,

13 Analysis. .

73.1 Preparation of gas chromalograph—
Install the chromatographic column and con-
dition overnight at 150+C. Do not connect the
exit end of the column to the detector while
eonditioning.

73.1.1 Flow rate adjustments—Adjust
flowr rates as follows:

a. Nitrogen carrier gas—Set regulator on
eylinder to reead 50 psig. Set regulator on
chromatograph to 1.3 kg/cm*. Normal flows
at this pressure ahould be 26 to 40 cc/minute.
Check with bubble flow meter.

b. Burner air supply—8et regulator on cyl-
inder to read B0 psig. Bet regulstor on
chromatograph to supply alr to burner at &
rate between 250 and 300 cc/minute. Check
with bubble flowmeter.

3. Hydrogen supply—Set regulator on cyl-
tnder to read $0 psig. Bet regulator on
ph to supply approximately

ydrogen

chromatogrs;
365 cc/minute. Optimize b Sow to
yi#id the most sensitive detector
without ex the fiams. Check flow
with bubble meter and record this fiowy
7313 Temperature adjustments—Set
temperstures 58 follows:
a. Oven (chromstographic ocolumn), B50*

. Hine, 140° C.

¢. Injection block, 140° C.

4 Sample chamber, water temperature,
90* Ct10° C.

7313 Ignition of fame fonization detec-

tor—Ignite ™he detector according to the
tnstructions.

analysis time must be adjusted to eliminate
the interference. An sutomated backfiosh
system can also be used to soive this prob-
lem.

¢. B—Flushing—The normal setting is 03
minutes.

d. W—Stahilization time—The nomal set-
ting is 0.2 minutes.

e, X—Number of analyzes per sample—The
normal setting is 1.

7.3.3 Preparstion of.sample turntable--Be-
fore placing any sample into turntable, be
certain that the center section of the alu-
minum cap has been removed. The numbered
sample bottles should be placed In the cor-
responding numbered positions in the turn-
table. Insert samples in the following order:

Positiona 1 & 3—O0ld 3000 ppm standards
for conditioning. These are necessary only
after the analyzer has not been used for 24
hours or longer.

Position 3—50 ppm standard, freshly pre-

pared.
Position 4—600 ppm standard, freshly pre.

Position 5—2000 ppm Mtandard, freshly
prepared. ’
Position 6—4000 ppm standard, fresh'~ pre-

Position 7—Sample No. 7 (This is the first
sample of the dsy, but is given s 7 t0 be con-
sistent with the turnteble and the integrator
priantout.)

After all samples have been positionsd, in-
sert the second set of 60, 500, 2000, and 4000
pPPpm standards. Samples, tncluding stand-
ards must be conditioned in the bath of
907 C for 1 hour (not to exceed 5 hours).

734 Btart chromatograph program—
‘When all samples, incl standards, have
been conditioned at 90° C for 1 hour, start
the analysis program sccording to the manu-
facturers’ instructions. These instructions
must be carefully followed when starting
and stopping program to prevent damage to
the dosing assembly.

735 Determination of total solids (TS).

For wet cake, slurry, resin solution, and
PVC latex samples, determine TS for each
sample by accurately weighing spproxim.
ately 3 to 4 grams of sample In an siuminum
pan before and after placing in a draft
oven (105 to 110° C). Bamples must be aried
to constant welght. After first weighing re-
turn the pan to the oven for a short pe-
riod of time and then reweigh to verify com-
plete dryness. TS is then calculs a8 the
final sample welght divided by inf sam-

Calibration is to be performed each eight-
hour period when the instrument is used.
Each day, prior $0 running samples, the coi-
umr: ahould be conditioned by running two
of the previous days 2000 ppm standards.

8.1 tion of Standards.

Calibration standards are prepared by fill-
ing the vials with the vinyl chloride/nitro-
gen standards, rapidly seating the septum
and sealing with the aluminum cap. Use &
stalnless steel line from the cylinder to the
vial. Do not use rubber or tygon tubing The
sample line from the cylinder must be
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purged (1nto hood) for several minutes prior
*© vials. After purging, reduce the fiow
Tele t0 mooou/mn.m

oad of 1800 vial (near bottom) and

after ons minute slowly remove tubing. Fiace
ssptum in vial as soo &s postible t0 mini-
mmmﬂmmlo.mmow
ard vials are sealed, tnject 1004 of distilled

water.
[ £ ] Wdchmwm
tion curve.
80 ppm, two 500 ppm, two 2000
standard samples.

i

8,-(%' Equation 107-1

9.2 Bestdual vinyl chloride monomer con-
ocentration, or vinyl chloride monomer cob-
osatration.

Caleulats C:ve a8 follows:

CumF "P . (""q-xr,)

Equation 107-2
where:
c...-c?:mm of vinyl ohloride in the sampls,

P.-mmm wmm Bg.

Tn-lwn 'l!v-lﬁl:
Moleoular weight of VOM
v.-vm of npn phase (vﬂ(.;nulu- lem sanple

m-'wd
K- s Law eostant for VCM ia PV
Hﬂ. KeatSIXW0*=XK, fr VOM :i‘:’:
=g HX10tm X sk '
h-lqﬂml-p.m’t.

-l!.? w-m e met, Equatiea 107-3

_Chloride in

L »
LS '."o—nﬂmn"
V.=Vl velume, o8 (0.0
& Sample sontaing lom then 0.5% waler:

c...-%" (4.191x10-'+"°,“—-’f“’-:)

Equation 107-3
™ bllwlu &“ : wsed for ey
AP, .
Correm= R Ty
x[2¥e+ Ko (T8) Tot Ko (1-T8)T, |
] Equation 1074
T.=Total solids.

Nots: Ky maust bs delermined.

Results oaloulated wsing Bquation 107-4
represent oonoentration based on the total
sample. To obtain results based on dry FPVO
oontent, divide by T8,

r«.ln(mb)m-npb . Equstion

W74 con be
A, [5 988)( 10

C'u=

"+ 2.008%10) |
Equation 107-5
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RULES AND REGULATIONS

{FRL 740-7]

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

Standard for Vinyl Chloride; Corrections
and Amendments

AGENCY: Environmental Protection
Agency.

ACTION: Final rule.

SUMMARY: These amendments are be-
ing made to the vinyl chloride standard
which was promulgated unger the au-
thority of the Clean Air Act on October
21, 1976. The standard contains some
typorTaphical errors and needs clarifica-
tion in some parts. These amendments
are intended to correct the typographical
errors and clarify the standard.

EFFECTIVE DATE: June 7, 1977.

FOR FURTHER INFORMATION CON-
TACT:

Don R. Goodwin, Emission Standards
and Engineering Dlvision, Environ-
mental Protection Agency, Research
Triangle Park, North Carolina 27711,
telephone 919-688-8146, ext. 271.

SUPPLEMENTARY INFORMATION:
On October 21, 1976, under section 112 of
the Clean Air Act, as amended (42 US.C.
1857), the Environmental Protection
Agency (EPA) promulgated a national
emission standard for vinyl chloride (41
FR 46560). The standard covers plants
which manufacture ethylene dichloride,
vinyl chloride, and/or polyvinyl chloride.
Since that time, it has become apparent
that a few sections of the standard and
Test Methods 108 and 107 are unclear.
The purpose of the amendments being
made at this time is to clarify these sec-
tions and to correct typographical errors.
These corrections are in addition to those
published on December 3, 1976 (41 FR
53017). The Administrator finds that
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good cause exists for omitting prior
notice and public comment on these
amendments as unnecessary and for
making them immediately effective be-
cause they simply clarify and correct the
existing regulations and impose no ad-
ditional substantive requirements.

The most significant amendment in-

volves clarification of the requirements.

for certification of the analysis of gas
cylinders which may be used to calibrate
testing and monitoring equipment. The
standard. as promulgated on October 21,
1876, requires that an analysis of the gas
used for calibration purposes, “* * * be
traceable to the National Bureau of
Standards or to a gravimetrically cali-
brated permeation tube.” Comments
were received indicating that the term
“traceable” was unclear.

These amendments require that the
composition of gas cylinders which may
be used for calibration of testing and
monijtoring equipment be certified by the
gas manufacturer. The certified compo-
sition must have been determined by di-
rect analysis of the gas contained in each
calibration eylinder using an analytical
procedure the manufacturer had cali-
brated on the day the analysis was per-
formed. Calibration of the analytical
procedure was to have heen done using
gases for which the concentrations have
been verifled: (1) By com.ga.ﬂson with a
cAlibrated vinyl chloridé permeation
tube, (2) by comparison with a gas mix-
ture prepared in acordance with the pro-
cedure described in § 7.1 of Test Method
108 and using 99.8 percent vinyl chloride,
or (3) by direct analysis by the National
Bureau of Standards. These amendments
are being made to §4 61.65(b)(8) (i)
‘and 61.68(c), which contain the moni-
toring requirements, and to §§ 5.2 and 6.2
of Test Methods 108 and 107, respec-
tively.

There are several other changes in
wording for clarification purposes. For
example, §61.60 1is being amended
to clarify that the testing, reporting, and
recordkeeping requirements apply to re-
search and development equipment sub-
ject to §§ 61.64 (8) (1), (b), (¢), and (d),
and definitions for standard temperature
and pressure are being added to § 61.61.
‘The phrase “in vinyl chloride service” is
being added to § 61.65(0 (1) to clarify
that loading and unloading lines which
clearly do not contain vinyl chloride do
not have to be continuously tested to
demonstrate that fact. Section 61.67(d)
is being redesignated as § 61.87(g) (1)
ti1) to clarity that conducting a series
of three runs is not necessary when Test
Method 107 is being used to determine
emissions. A change is being made in
§ 61.87(g) (1) (1i1) [which was originally
promulgated as § 61.67(g) (1) (i1) ] to eg-
tablish that the concentration emission
limits for gas streams are to be de-
termined on a dry basis. 8imilarlv, word-
ing is being added to § 61.70(c) (2) (V) to
establish that vinyl chloride concentra-
tions in polyvinyl chioride resin are to
be determined on a dry weight basis. An
additional change to this shme section is
being made to clarify that a sample from
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each batch of resin is to be measured for
its vinyl chloride content. Section 61.71
(a) Is being changed to correct typo-
graphical errors and to clarify that daily
operating records for polyvinyl chloride
reactors are required to be kept whether
a rellef valve discharges or not.

Section 4.3.2 of Test Method 108 is
being revised to allow the option of using
Poropak T as the column packing in-
stead of GE SF-98 in a secondary gas
chromatographic column if acetaldehyde
is present. This packing has also been
shown to produce adequate separation
of vinyl chloride and acetaldehyde. Sec-
tion 61.67(e) of the regulation and § 6.2
of Test Method 106 are being amended
to include a limit on the amount of time
a test sample can be kept before it is
analyzed for vinyl chloride. Section 1.2
of Test Method 107 is being amended to
clarify that chromatograph parameters
can be altered if the precision and re-
producibility of analysis of viny} chloride
cylinder standards is not impaired. Sec-
tion 5.3.2 of Test Method 107 is being
amended to allow the use of a pdir of
Poropak Q columns if methanol or ac-
etaldehyde is present in the sample. Also
in Test Method 107 & clarification for the
term Kw has been added to § 9.2.

The remaining changes are corrections
of typographical errors or .are self-
explanatory.

These amendments are issued under
the authority of section 112 of the Clean
Alr Act, sec. 4(a) of Pub. L. 91-604. 84
Stat. 1685 (42 US.C. 1857c-7) and sec-
tion 301(a) of the Clean Air Act. sec. 2 of
Pub. L. No. 90-148, 81 Stat. 504, as
amended by sec. (15) (¢)(2) of Pub. L.
91-604, 84 Stat. 1713 (42 UB.C. 1857g
(a)). The amendments to §§ 61.67 and
61.68 are also issued under the author-
ity of section 114 of the Clean Air Act,
as added by sec. 4(a) of Pub. L. 91-804,
84 Stat. 1687 and amended by Pub. L.
93-319, sec. 6(a)(4), 88 Btat. 259 (42
U.8.C. 1857c-9).

Norz: The Environmental Protection
Agency has determined that this document
does not contain & major proposal requtring
preparation of an Economic Impact Analy-
sis under Executive Orders 11821 and 11949
and OMB Circular A-107.

Dated: May 26, 1977.

EpwarD F. TUERK.
Acting Assistant Administrator
for Air and Waste Management.

Part 61 of Chapter 1. Title 40 of the
Code of Federal Regulations is amended
as follows:

1.In §61.60, paragraph (¢} s
amended as follows:
§61.60 Applicability.
» [ ] * [ ) Y

(¢) Sections of this subpart other than
$8§ 61.61; 61.84 (8) (1), (b), ¢¢). anad (d):
81.67; 61.68; 61.69; 61.70; and 61.71 * * *.

2. In § 61.81 paragraphs (t) and (u)

are added as follows:
§ 61.61 Definitions.
L ] o L ] n »

(t) “Standard temperature” mearns 2
temperature of 20° C 169° P).

() “Standard pressure” means 8§
pressure of 760 mm of Hg (20.92 in. of
He).

3. Section 61.62 is corrected as follows:

§ 61.62 Emission standard for ethylene
dichloride plants.

(a) Ethylene dichloride purification:
The concentration of vinyl chloride in
all exhaust gases discharged to the at-
mosphere from any equipment used in
ethylene dichloride purification iz 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 require-
ment in §61.65(d) (6) (1) before being
opened,

(b) Oxychlorination reactor: Except
as provided in § 61.85(a). emissions of
vinyl chloride to the atmosphere from
each oxychlorination reactor are not to
exceed 0.2 g/kg (0.0002 Ib/Th) of the 100
percent ethylene dichloride product from
the oxychlorination process.

4. In § 61.65, M (1), (b)
@)D (A), and OB (H)(B) are
amended as follows:

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

[ 3 L ] [ ] ® L ]

(b) *

1) and unloading lines:
Vinyl chloride emizsions from lceding
and unloading lines in vinyl ehloride
service which are opened to the atmos-
phere after each loading or unloading op-
eration are {0 be minimized as follows:

* * L ] [ ] L ]
@ *
wpH s oo

(A) A calibration gas mixture pre-
pared from the gases specified in sections
5.2:1 and 5.2.2 of Test Method 106 and
in accordance with section 7.1 of Test
Method 106, or

(B) A calibration gas cylinder stand-
ard containing the appropriate concen-
tration of vinyl chloride. The gas com-
position of the calibration gas cylinder
standard is to have been certified by the
manufacturer. The manufacturer must
have recommended a maximum shelf life
for each cylinder so that the concentra-
tion does not change greater than +§
percent from the certified value, The date
of gas cylinder preparation, certified
vinyl chloride concentration and recom-
mended maximum ahelf life must have
been affixed to the cylinder before ship-
ment from the manufacturer to the
buyer. If a gas chromatograph is used as
the vinyl chloride monitoring system,-
these gas mixtures may be directly used
to prepare a chromatograph calibration
curve as descrihed In section 7.8 of Test

Method 108. The requirements In see-
tion 523.1 and 5.2.3.2 of Test Method
1068 for certification of cylinder stand-
ards and for establishment and verifica-
tion of calibration standards are to be
followed.
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(Secs 113 and 301(a), Clean Afr Act (42
U 3C 1857¢-7 and 1857g(n)).)

5. Section 81.67 is amended by deleting
and reserving paragraph (d), revising
paragraphs (@), () (1) dD and () (1)
(1), and by adding paragraph (g)(1)
(w) as follows: ’

§ 61.67 Emission tests.

(d) [Reserved)

(&) When at all posaible, each sample
is to be analyzed within 2¢ hours, but in
no case in excess of 72 hours of sample
collection. Vinyl chloride emissions are
to be determined within 30 days after the
emission test. The owner or operator
shall report the determinations to the
Administrator by a registered Jetter dis-
patched before the close of the next busi-
ness day following the determination.

-~ . - L 4 L4

(') * ® O

(‘) ® ¢ 9

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

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

c.(.nlu-ﬂ-c. 20.0_:2;?“ o’

where:

€' (corrasrety="The concentration of vinyl
chloride in the exhaust gases, corrected
to 10-percent oxygen. :
»=The concentration of vinyl chloride
as measured by Test Method 108.

20.9=Percent oxygen in the ambient
air at standard conditions,

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

Percent Os=Percent nxrzsen in the
exhaust gas as measu by Refer-
ence Method 3 in Appendix A of
Part 60 of this chapter.

vy Por those emission sources where
the emission limit is prescribed in terms
of mass rather than concentration, mass
emissions in kg/100 kg product are to be
udeeermined by using the following equa-
on :

Cor=IC2200) Q1070100

where:
Caxr=kg :tinﬁ chloride/100 kg prod-
u

€= "The concentration of vinyl chio-
ride as measured by Test

Method 108.
2.60= Density of vinyl chloride at one
atmosphere and 20° C in
kg/m?.
€)= Volumetric flow rate in m%hr as
determined by  Reference
Method 2 of Agtendix At
Part 80 of this chapter.
10—~= Conversion factor for ppm.
7 = Production rate m{m
» »

RULES AND REGULATIONS

8. Section 61.68 i3 amended by revis-
ing paragraphs (¢) (1) and (¢) (2) as fol-
lows:

£ 61.68 Emission monitoring.

‘e) » 0

(1) A calibration gas mixture pre-
pared from the gases specified in sections
$.2.1 and 5.2.2 of Test Method 106 and
in accordance with section 7.1 of Test
Method 106, or

(2) A calibration gas cylinder stand-
ard containing the appropriate concen-
tration of vinyl chloride. The gas com-
position of the calibration gas cylinder
standard is to have been certified by the
manufacturer. The manufacturer must
have recommended s maximum shelf
lite for each cylinder so that the concen-
tration does not change greater than
+5 percent from the certified value. The
date of gas cylinder preparation, certified
vinyl chloride concentration and recom-
mended maximum shelf life must have
been affixed to the cylinder before ship-
ment from the manufacturer to the
buyer. If a gas chromatograph is used as
the vinyl chloride monitoring system,
these gas mixtures may he directly used
to prepare a chromatograph calibration
curve as described in section 7.3 of Test
Meathod 106. The requirements fn sec-
tions 5.2.5.1 and 8.2.3.2 0f Test Method

29007

tion of calibration standards are to be
followed.

{Sece. 113. 114, and 301(s). Clean Alr Act (42
U.B.C. 188%7¢-7, 1857c-0, and 1884g(s)) )

7.In $61.70 paragraphs (¢) (VD)
and (¢){(2)(v) are amended as follows.

§ 61.70 Semisnnual report.

[ [ 3 [ [ ] [

(c) e o @

(2) [ 2 B

(1) If batch stripping is used, one rep-
resentative sample of polyvinyl chloride
resin is to be taken from each batech of
each grade of resin immediately follow-
ing the completion of the stripping op-
eration, and identified by resin type and
grade and the date and time the batch
is completed. The corresponding quan-
tity of material processed in each strip-
per batch is to be recorded and identi-
fled by resin type and grade and the
date and time the batch is completed.

(v) The report to the Administrator
by the owner or operator is to include
the vinyl chloride content found in each
sample required by paragraphs (¢) (3
) and (¢) (2) (i) of this section, aver-
sged separately for each type of resin,
over each calendar day and weighted

108 for certification of cylinder stand- that calendar day, according fol-
ards and for establishment and verifica- lowing equation:
]
$-1P¢¢MG; P'IMGI+P03M'I+ L +P.IM'I
Ap = - - s °
Qr, Qr,
where: (3) A record of emissions measured
A=24-hour average concentration of in accordance with § 61.68.
type T; resin in ppm (dry ($) A daily operating record for each
weight basis). including

Q=Total production of type T,
resin over the 24-hour period,

in kg.
Ti=Type of resin; i=1,2...m
§ g o ol s o
¥i ! urin
the %ho%?peglod. &
M= Concentration of vinyl chloride
in one sampls of grade G
. " resin, in ppm.
P=Production of grade G; resin
’ lr‘epresented by the sample, in
g.
G;=Grade of resin; e.g., Gy, Gy and

G,

:.-—-Tot:l number of grades of resin
produced during the 24-hour
period.

[ ] [ ] L L L]

8. Section 61.71 is amended by correct-
ing paragraphs (a)(2) and (a)(8), and
by adding parsgraph (a) (4) as follows:

§ 61.71 Recordkeeping.

(‘) s o e

(2) A record of the leaks detected dur-
ing routine monitoring with the portable
hydrocarbon detector and the action
taken to repair the leaks, as required
by § 61.65(h) (8), including a brief state-
ment explaining the location and cause

polyvinyl chloride reactor,
pressures and temperatures. -

9. Section 1.1 of Test Method 108
is cofrected as follows: :

11 An integrated bag sample of stack
gas containing vinyl chloride (chloroethene)
s subjected to chromatographic analysis, us-
ing s flame fonisation detector.

10. Section 3 of Test Method 108 s
corrected as follows:

3. Interjerences. Acetaldehyds, which can
oceur in some viny! chloride sources, will in-
terfere with the vinyl chiortde peak froms
the Chromasoed 1023 column. Sse sections
432 and 64. If resolution of the viant
chloride Deak is still not satisfactory for &
particular sample, then chromatograph pa-
rameters can be further altered with prior
approval of the Administrator. If alteration
of the chromatograph paramsters fails to
resolve the vinyl chloride peak, then sup-
plemintal confirmation of the vinyl chioride
peak through an absolute analytioal teeh-
nique, such as mass spectroscopy, musé be
performed.

11. Bection 4.1 of Test Method 108 is
corrected as follows:

4.1 Samplipg (Figure 108-1).

12. Section 4.1.3 of Test Method 106 is
corrected as follows:

4.13 Male (2) and feruale (2) stainless
steel quick-connects, with ball checks (cbe
g‘wmlmm located as shown in Pigure

FEOERAL REGISTER, VOi. 42, NO. 109—~TUESDAY, JUNE 7, 1977

106



29008

13. Section 4.1.10 of Test Method 108 is
corrected as follows:

4.1.10 Connecting tuding. Teflog, 64
mm outside diameter, to assemble sample
train (Figure 106-1).

14. Bection 4.3.2 of Test Method 106 is
amended as follows:

433 Chromatographic column. Stainless
steel, 3 m X 3.2 mm, containing 80/100 mesh
Chromasorb 102. A secondary column of GE
SPF-98, 20 percent on 60/80 mesh AW Chroma-
sorb P, stainloss steel, 3 m x3.2 mm or Pors-
pak T, 80/100 mesh, stainless steel, 1 m x3.2
mm 1s required if acetaldehyde is present. If
used, » secondary column is placed after the
Chromasordb 102 column. The combined
columns should then be operated at 120* C.

15. Bection 5.3 of Test Method 106 is
revised as follows:

8.2 Calibration. Use one of the following
options: either 56.3.1 and 5.3.9, or 5.2.8.

83.1 Vinyl chloride, 99.94+ percent. Pure
vinyl chloride gas certified by the manufac-
turer to contain & minimum of 99.9 percent
vinyl chloride for use in the preparation of
standard gas mixtures in Section 7.1. If the
gss manufacturer maintains & bulk cylinder
supply of 98.94 percent vinyl chloride, the
certification analysis may heave been per-
formed on this supply rather than on each
a8 cylinder prepared from this bulk supply.
The date of gas cylinder preparation and the
certified analysis must have been aflixed to
the cylinder before shipment from the gas
manufacturer to the buyer.

822 Nitrogen gas. Zero grade, for prepa-
ration of standard gos mixtures.

8533 Cylinder standards (J). Gas mix-
ture standards (850, 10, and & ppm wvinyl
chloride in nitrogen cylinders) for which the
g8 composition Lhes been certified by the
manufacturer. The manufsacturer musi have
recommended s maximum shelf life for each
cylinder so that the concentration does not
change greater than =5 percent from the
certified value. The date of gas cylinder prep-
aration, certified vinyl chioride concentra-
tion and recommended maximum shelf life
must have been afixed to the cylinder before
shipment from the gas manufacturer to the
buyer. These gas mixture standards may be
directly used tc prepare a chromatograph
caltbration curve as described in section 7.3.

85.33.1 Cylinder standards certification.
The concentration of vinyl chloride in aitro-
gen in each cylinder must have been certified
by the manufacturer by a direct analysis of
each cylinder using an analytical procedure
that the manufacturér had calibrated on the
day of cylinder analysis. The calibration of
the analytical procedure shall, as & minimum,
have utilized s three-point calibration curve.
It s recommended that the manufacturer
maintain two calibration standards and use
these standards in the following way: (1) &
high concentration standard (between 50 and
100 ppm) for preparation of a calibration
curve by an appropriate dilution technique;
(3) a low concentration standard (between
5 and 10 ppm) for verification of the dilution
tachnique used.

8432 Establishment and verification of
caltbration standards. The concentration ol
each calibration standard must have been
established by the manufacturer using
reliable procedures. Additionally, each
calibration standard must have been veri-
fied by the manufscturer by one of the
following procedures, and the agresment
between the initially determined concen«
tration value and the verification concen-
tration value must be within < 8 percent:
{1) vertification vaiue determined by com-
perison with s calibrated vinyl chloride
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permeation tube, (3) verification value
determined by comparison with a gas mix-
ture prepared in accordance with the pro-
cedure deacribed in section 7.1 and using
98.94 percent vinyle chioride, or (3) verifi-
cation value obtained by having the
calibration standard analyzed by the Na-
tional Bureau of Standards. All calibration
standards must be renewed on a time
interval consistent with the sheif life of
the cylinder standards sold.

16. Section 6.2 of Test Method 106 is
‘amended as follows:

63 Sample storage. Sample bags must be
kept out of direct sunlight. When at all
possible anslysis is to be performed within
24 hours, but in no case in excess of 72
hours of sample collection.

17. Bection 7.1 of Test Method 106 is
‘amended as follows:

7.1 Preparation of vinyl chloride stand-
ard gas miztures. Evacuate s sixteen-inch
square Tedlar bsg that has passed a leak
check (described in Section 7.4) and meter
in 5 liters of nitrogen. While the beg is
filling, use the 0.5 ml syringe to inject
35021 of 099+ percent vinvl chloride
through the wall of the bag. Upon with-
drawing the syringe needle, tmmediafely
cover the resulting hole with & plece of
adhesive tape. The bag now contains s
vinyl chloride concentration of 50 ppm. In
8 like manner use the otheéer syringe to
prepare gas miztures having 10 and 5 ppm
vinyl chloride concentrations. Place each
bag on & smooth surface and alternately
depress opposite sides of the bag 30 times
to further mix the gases. These gas mixture
standards may be used for 10 days from the
dats of preparstion, after which time prep-
aration of new gas mixtures is required.
(CavTioN.—Contamination may be a prob-
lem when a bag ls reused if the new gas
mixture standard contains s Jower con-
centration than the previous gas mixture
standard did.)

18. Section 7.3 of Test Method 108 is
amended as follows:

7.3 Preparction of chromatopraph cali-
bration curve. Maks & gas chromatographic
measurement of each gas mixture standard
{described in section 8.2.3 or 7.1) using con-
ditions identical with those listed in sections
6.3 and 8.4. Flush the sampling loop for 30
seconds at the rate of 100 mi/min with each
standard gss mixture and activate the sam-
ple valve. Record O« the concentration of
vinyl chioride injected, the attenuator set-
ting, chart speed, psak ares, sample loop
temperature, column temperature,  carrier
gas flow rate, and retention time. Record the
lsboratory pressure. Calculate 4., the peak
ares muitiplied by the attenuator setting.
Repeat until two fnjection aroas are within
8 percent, then plot these points v. C.. When
the other concentrations have been plotted,
draw & smooth curve through the points.
Perform calibration dafly, or before and after
each set of bag samples. whichever is more

frequent.

19. Bection 1.2 of Test Method 107 is
amended as followa:

12 This ure is suitable for deter-
mining the vinyl choride monomer (VCM)
content of inprocess wastewater samples, and
the residual vinyl chloride monomar
(RVCM) content of polyvinyl chloride
(PVC) resins, wet cake, slurry, and lstex
samples. It cannot be used for polymer In
fused forms, such as shest or cubes. If &
resolution of the vinyl chloride pesk is not
satisfactory for & particulsr sample, then

chromatograph parameters may be alered
provided that the precision and reproduct-

. bility of the analysis of vinyl chloride cylin-

der standards are not Impaired. If there is
reason to belleve that some other hydro-
carbon with an identical retention time tis
present in the sample, then suppiemental
confirmation of the viny! chioride peax
through an absolute analytical technique,

sSuch &8 mass spectroacopy. should be per-
formed.

20. Section 5.3.2 s amended as follows:

533 Chromatographic column. Stainless
steel. 2 m X 3.2 mm, contsining 0.4 percent
Carbowax 1500 on Carbopak A, Perkin-Eimer
Corporation No. 105-0133, or equivalent.
Carbopak C can be used in place of
A. If methanol and/or acetaldehyde is pres-
ent In the sample, a palr of Q col-
umns in series (1 m X 3.3 mm followed by
2m x 32 mm) with provision for backflush
of the first column has been shown tc pro-
vide adequate separation of vinyl chloride.

21. Section 8.2 of Test Method 107 is
revised as follows:

6.2 Caltbration.

82.1 Cylinder standards (4). Gas mixture
standards (50, 500, 2.000, and 4,000 ppm vinyl
chloride in nitrogen cylinders) for which the
gas composition has been certified by the
manufacturer. Lower concentration stand-
srds should be obtained If lower concentra-
tions of vinyl chloride samples are expected,
as the intent is to bracket the sampile con-
centrations with standards. The manufac-
turer must have recommended & maximum
ahelf life for each cylinder so that the con-
centration does not ohange greater than =5
percent from the certified value. The date
of gas cylinder preparation, certified vinyl
chloride concentzation and recommended
maximum shelf lifo must have been sffixed
to the cylinder before shipment from the
manufacturer to the buyer.

8.3.1.1 Cylinder standards certification.
The concentration of vinyl chloride in nitro-
gen in each cylinder must have been certi-
fled by the manufacturer by s direct analyals
of each cylinder using an analytical proce-
dure that the manufactursr had calidbrated
on the day of cylinder analysis. The calibra-
tion of the analytical procedure shall, as &
minimum, have utilised s three-point call-
bration curve. It is recommended that the
manufacturer maintaln two calibraticn
standards and use thess standards in the
following way: (1) s high concentration
standard (between 4,000 and 8,000 ppm) for
preparstion of a calibration curve by an ap-
propriata dilution technique: (3) a low con-
centration standard (between 50 and 800
ppm) for verification of the dilution tech-
nique used. -

63.13 Estadlishment and verifcation of
caltbration standards. The concsntration of
esch calibration standard must have dbeen
established by the manufacturer using reli-
able procedures. Additionslly, sach calibra-
tion standard must have been verified by the
manufacturer by one of the following proce-
dures, and the agresment betwesn the ini-
tially determined concentration value and
the verification concentration value niust be
within =8 parcent: (1} verification value de-
termined by comparison with a gas mixturs -
standard generated in & similar manner to
the procedurs descrided in section 7.1 of
Method 106 for preparing ges mixture stand-
ards using 999+ percent vinyl chiloride. or
(2) verification value odtained dy having the
calibration standard analysed by the Nation-
al Buresu of Standards. All calidbration stand-
ards must be renewed on a thme interval
consistent with the shelf itfe of the cyiinder
standarda sald.
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RULES AND .REGULATIONS

22. Section 7.3.2.d. of Test Method 107
s corrected aa follows:

d. W—Stabilisation time. The normal set-
ting is 0.2 minutes.

28. Section 9.2 of Test Method 107 is
corrected as follows:
932 Residual vinyl chloride monomer con-

centration, or vinyl chloride monomer con-
centration.

Calculate C,,, as follows:

A Pe (M. V, )
Ceoe R, T, ‘F +KT,
Equation 107-2

re: . .
C,,=Concentration of vinyl chloride
in the sample, in ppm.
P,=Laboratory atmosphere pre--
sure, mm Hg.
T:=Room temperature, °K.
M,=Molecular weight of
(62.5).

whe

VvCM

v,=Volume of vapor phase (vial
volume less sample volume).
m = Weight of sample, gramn,
R=Ga: constant [62,360 (cc-mm-
mnle-degrees Kelvin)

K=Henrv's Law constant. For
VCM in PVC at 90° C,
K=6.32X10"¢=K,. For

VCM in 1 cc (approximate)
wastewater sample at 90° C,
K=50X10%=K..
Ta= Equilibration temperature, °K.
If the following conditions are met,
Fquation 107-2 can be simplified as
follows:
1. Ty=22° C (295° K)
2. T,=%0° C (363° K)
3. P.=750 mm Hg.
e =t oM
4. V.=V, T4 23.5 14
where
V",=Vial volume, cc (23.5).
3. fample contains less than 0.5 percent
water.

c,..-% (4.197x 10+
s

Equation 107-3

sesxioy
m,

The following general equation can be used for any sample which contains VCM,

PVC and water.

Crrem B2l 'x[%m—‘:'+x.(rs>r,+x..(1-rs>\1'.]

£y Ty

Equation 107-4

where:

T'S="Total solids.

Nore: K, must be determined for sam-
ples with a vapor volume to liquid volume
rativ other than 22.5 to 1. This ratic can
be obtained by adjusting the sample weight
through giving consideration to the total
solids and denxity of the PVC.

Results calculated using Equation 1074
represent concentration based on the total
sample. To obtain results based on dry
PVC content, divide by TS.

For a 1-cc wastewater sample (that is,
22.5 to 1 vapor volume to liquid volume
ratio), K, is §.0X 10~ Thus, Equation
107-4 can be simplified to the following:

Croe=

_A_. [5.988)( 10
K, m,

+(z.oscx1o-=)] Equation 107-5

(Secs. 112 and 301(g) of the Clean Air Act, 42 U.S.C. 1837c-7 apd 1857g(a).)

[PR Doc.T7-15828 Filed 6-8-77:8:45 am|)
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