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DISCLAIMER

This report was prepared by PEI Associates, Inc., Cincinnati, Ohio,
under Contract No. 68-02-3963, Work Assignment No. 103. It has been reviewed
by the Stationary Source Compliance Division of the Office of Air Quality
Planning and Standards, U.S. Environmental Protection Agency and approved
for publication. Approval does not signify that the contents necessarily
reflect the views and policies of the U.S. Environmental Protection Agency.
Mention of trade names or commercial products is not intended to constitute
endorsement or recommendation for use.
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SECTION 1
INTRODUCTION

The U.S. Environmental Protection Agency (EPA) has promulgated New Source
Performance Standards (NSPS) and National Emission Standards for Hazardous
Air Pollutants (NESHAP's) for several categories of sources that emit volatile
organic compounds (VOC's) and that require monitoring with portable detection
instruments. The EPA has also issued control techniques guidelines (CTG's) for
a number of source categories that emit VOC's. The source categories covered
by the NSPS, NESHAP's, and CTG's include petroleum refineries, synthetic or-
ganic chemical plants, coating operations, and natural gas processing plants.

Fugitive VOC emissions at these sources occur at valves, pumps, drains,
pressure relief devices, etc. If these points of fugitive emissions can be
identified, the leaks can be repaired and the emissions can be eliminated.

This manual presents information on the principles of operation of cur-
rently available portable monitors and the field inspection techniques for
the monitor's safe use in both screening and compliance determinations. This
manual is intended to be used by State or local agencies.

The level of the inspection performed is often determined by the com-
pliance history of the source and the regulatory requirements. If the in-
spection procedure involves the use of a sophisticated instrument to deter-
mine compliance with a regulation, it is classed as a Level 3 inspection,
which is the most thorough and time-consuming level. Level 3 inspections are
designed to provide a detailed engineering analysis of source compliance by
use of measured operating parameters or emissions data. The Level 3 inspec-
tion for determining fugitive VOC emissions requires the use of portable hand-
held instruments. These instruments include portable organic vapor monitors,
thermocouples, and static pressure gauges.

The EPA has published Reference Method 21 to provide a technical method
to test for leaks from these sources. Method 21 allows the user to select



one of several instruments available on the market if they meet the specifi-
cations and performance requirements, discussed in Section 2. A summary of
the published specifications of many of the portable VOC monitors is presented
in this manual.

Because the inspector will be using a reference test method and the
aquired data may be used in an enforcement action against the facility,
special care should be taken in the use of portable instruments during a

Level 3 inspection. Calibration procedures must be strictly adhered to verify
the acquired data.



SECTION 2
REGULATORY REQUIREMENTS

The use of portable VOC-detecting instruments is based primarily on re-
quirements regarding control of leaks as contained in the NSPS and NESHAP's
and in the CTG's published by EPA to provide guidance for State and local
agencies in the development of their own regulations.

2.1 NEW SOURCE PERFORMANCE STANDARDS

Two categories of VOC emissions must be monitored: 1) emissions from
sources controlled by carbon-bed absorbers, thermal incinerators, and vapor
recovery systems; and 2) fugitive emissions from process equipment. Appendix
A contains the NSPS requirements for the source categories in Table 1. The
monitoring is to be performed as described in 40 CFR 60, Appendix A, Reference
Method 21.

2.1.1 Determination of Volatile Organic Compound Leaks From Sources Con-

trolled by Carbon-Bed Absorbers, Condenser Units, and Thermal or
Catalytic Incinerators

Carbon-bed absorbers, condenser units, and thermal or catalytic inciner-
ators are used to control emissions from the surface coating of metal furni-
ture, automobiles and 1ight-duty trucks, pressure-sensitive tape and labels,
large appliances, metal coils, and beverage cans, and flexible vinyl and
urethane coating and printing.

Carbon-bed absorption units, condenser units, and thermal or catalytic
incinerators normally require onsite monitoring with stationary instruments
rather than portable ones; however, some measurements can be made with portable
instruments to verify both the operation of the control equipment and the on-
site stationary monitoring results. Carbon-bed absorbers and condenser units
require the use of both VOC-detection equipment and temperature-monitoring
equipment. Thermal and catalytic incinerators also require the use of
temperature monitoring equipment.



TABLE 1. NSPS VOC FUGITIVE (LEAK) EMISSION LIMITS
Emission Monitoring
Source category Equipment Timit requirement
Subpart VV - Equipment Valves 10,000 ppm by volume | Monthly
Leaks of VOC in the (ppmv)
Synthetic Organic
Chemicals Manufacturing | Pumps 10,000 ppmv or Monthly
Industry visible leak from
seal in pumps in
liquid service
Compressors Zero No require-
ments
Sampling connec- |Zero No require-
tions ments
Open-ended lines |Zero No require-
ments
Pressure-relief |500 ppmv or less Periodic?
devices above background
level
Exception:
plants process-
ing only heavy
liquids or
solids and
facilities pro-
ducing beverage
alcohol
Subpart XX - Bulk A1l the loading |10,000 ppmv Monthly
Gasoline Terminals racks at a bulk
gasoline ter-
minal that de-
liver gasoline
intb any de-
livery tank truck
Subpart GGG - Equip- Valves 10,000 ppmv Monthly
ment Leaks of VOC in
Petroleum Refineries
Pumps 10,000 ppmv Monthly
or visible leak
Sampling connec- |Zero No require-
tions ments

(continued)




TABLE 1 (continued)

Source category

Equipment

Emission
Timit

Monitoring
requirement

Subpart KKK - Equip-
ment Leaks of VOC from
Onshore Natural Gas
Processing Plants

Open-ended lines

Pressure relief
device

Valves

Pumps

Sampling connec-
tions

Open-ended Tlines

Pressure relief
devices

Zero

500 ppmv or less
above background
Tevel

10,000 ppmv

10,000 ppmv

Zero

Zero

10,000 ppmv

No require-
ments

Periodica

Month1y

Monthly

No require-
ments

No require-
ments

Pem’odica

aExcept in the case of pressure releases where the source must be monitored
within 5 days of a pressure release.

In certain source categories, the NSPS regulations require adherence to

an emission 1imit or some other operating parameter.
requirement is monitored by onsite equipment.

Compliance with this
These standards apply to

various surface coating operations and flexible vinyl and urethane coating

and printing (Table 2).

Portable monitoring instruments can be used on the exit vent/stack side
of the carbon absorbers and condenser units to detect breakthrough of the

VOC's.

A portable monitor used to perform this type of test must be sensi-

tive in the 50 to 500 ppmv range. Such an instrument can detect VOC emis-

sions that are over and above what would be expected from a controlled source.
Because these portable instruments are continuous or semicontinuous, the
probe only has to be put in the gas stream for the length of time necessary

to exceed the response time specified in the instrument manual.



TABLE 2.

AND THERMAL OR CATALYTIC INCINERATION

NSPS VOC MONITORING REQUIREMENTS FOR SOURCES CONTROLLED BY CARBON-BED ABSORBERS

Source category

Equipment or
operations

Emission limit or
work practice

Monitoring requirements

Subpart EE - Surface
Coating of Metal
Furniture

Subpart MM - Automobile
and Light-Duty Truck
Surface Coating Opera-
tions

Subpart RR - Pressure-
Sensitive Tape and
Label Surface Coating

(continued)

A1l metal furniture
surface coating
operations applying
organic coatings

Prime coating

Guide coating

Top coating

Exempt: plastic
components and all-
plastic bodies on
separate lines

Coating Tine input-
ing greater than

45 Mg (50 tons)
VOC per 12-month
period

0.90 kg/liter of coating
solids applied

0.16 kg/liter of applied
coating solids per each
prime coat operation

1.40 kg/liter of applied
coating solids per each
guide coat operation

1.47 kg/liter of applied
coating solids per each
top coat operation

0.2 kg of VOC per kg of
coating solids applied

or

90% VOC emission reduc-
tion or an overall emis-
sion reduction equivalent
to the 0.20 kg per kg of
coating solids applied,
whichever is less stringent

Temperature measurement with
capture system and incineration

Permanent record of incinera-
tor temperature, if applicable

Same as above

Same as above

Same as above

Facilities with thermal in-
cinerators: temperature of
incinerator's exhaust gases

Facilities with catalytic in-
cinerators: gas temperature
upstream and downstream of the
catalyst bed



TABLE 2 (continued)

Source category

Equipment or
operations

Emission limit or
work practice

Monitoring requirements

Subpart SS - In-
dustrial Surface Coat-
ing: Large Appliances

Subpart TT - Metal
Coil Surface Coating

Subpart WW - Beverage
Can Surface Coating
Industry

(continued)

Coating line input-
ing less than 45 Mg
(50 tons) VOC per
12-month period

A11 large appliance
surface coating
1ine operations

Prime coating
operations, finish
coating operations,
and combined prime
and finish coating
operations when
finish coat is
applied wet on wet
over prime coat
and cured simul-
taneously

Two-piece beverage
can coating:

Exterior base
coating operation

Clear base coating
or overvarnish
coating

Not subject to limits but
subject to monitoring
requirements

0.90 kg/liter applied coat-
ing solids

0.28 kg/1iter coating solids
with no emission control

0.14 kg/liter coating solids
with continuous emission
control

10% VOC's applied (90%
emission reduction)

Prorated value with
intermittent emission
control

0.29 kg VOC/liter of
coating solids (except
clear base coating)

0.46 kg VOC/liter of
coating solids

Temperature measurement with
capture system and incinera-
tion

Continuous record of incinera-
tor temperature, if applicable

Same as above

Same as above

Same as above

Temperature measurement for
incineration

Same as above



TABLE 2 (continued)

Source category

Equipment or
operations

Emission limit or
work practice

Monitoring requirements

Subpart FFF - Flexible
Vinyl and Urethane
Coating and Printing

Inside spray coat-
ing

Rotogravure print-
ing line

0.89 kg VOC/liter of
coating solids

Reduce gaseous VOC emis-
sions by 85%

Temperature measurement for
incineration

Continuous measurement and
recording of the temperature of
thermal incinerator exhaust
gases or of the gas tempera-
ture upstream and downstream
of a catalytic incinerator,
installation of a continuous
monitoring system for solvent
recovery




Portable monitors also can be used to check the continuous monitor re-
quired at some sources. This measurement process is the same as that used for
testing breakthrough.

A thermocouple can be used to check the exit gas temperature from a
thermal or catalytic incinerator. A baseline stack temperature measurement
should be taken at the time the incinerator's permanent thermocouple is cali-
brated. This baseline temperature measurement gives a reference point for
future inspections.

2.1.2 Fugitive Emissions From Process Equipment

For the synthetic organic chemicals manufacturing industry, bulk gaso-
line terminals, petroleum refineries and on-shore natural gas processing
plants (Table 1), NSPS requires periodic leak inspections of the equipment to
determine if any fugitive VOC emissions are escaping. These leak inspections
are performed with portable VOC-detecting equipment according to Reference
Method 21. Equipment to be tested includes valves, pumps, seals, compressors,
sampling connections, open-ended lines, and pressure-relief devices.

A portable VOC-detection monitor may be used for leak inspections. The
probe must be inserted in the vicinity of a potential leak and must be moved
around the area where the lTeak may occur. The Teak must be compared against
a background concentration, especially when the standards call for an emis-
sion Timit of 0 or 500 ppmv. Field procedures for conducting leak inspection
monitoring are discussed in Section 6 of this manual.

2.2 NATIONAL EMISSION STANDARDS FOR HAZARDOUS POLLUTANTS

For certain categories of sources, NESHAP's place a not-to-be-exceeded
limit on fugitive emissions from processes, pumps, compressors, valves,
pressure-relief systems, etc. These standards apply to vinyl chloride,
ethylene dichloride, benezene, and volatile hazardous air pollutants (VHAP).

Emissions are monitored both by stationary onsite monitors and portable
instruments, depending on the regqulatory requirements. Table 3 lists the
regulated facilities, emission standards (where monitoring is required), and
monitoring requirements for fugitive emissions from process sources. The
methods of detecting Teaks and types of equipment to be inspected for leaks
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TABLE 3. NESHAP MONITORING REQUIREMENTS FOR FUGITIVE EMISSIONS

Source category

Equipment or
operations

Emission 1imit or
equipment standard

Monitoring requirements

Subpart F - Vinyl
Chloride

(continued)

Ethylene dichloride
manufacture

Vinyl chloride
manufacture

Polyvinyl chloride
manufacture

Reactor; strip-
per; mixing,
weighing and
holding con-
tainers; monomer
recovery system

Reactor opening
loss
Reactor manual

vent

Sources follow-
ing stripper

1) Ethylene dichloride a
purification: 10 ppmv

2) Oxychlorination reactor:

0.2 g/kg (0.0002 1b/1b)
of the 100% ethylene
dichloride product

10 ppmva

10 ppmva

0.02 g vinyl chloride/kg
(0500002 1b vinyl chloride/
1b

No emissions

For each calendar day:

1) Using stripping tech-
noloay - 2000 ppmv for
polyvinyl chloride dis-
persion resins (exclud-
ing latex), 400 ppmv

Source test
Continuous monitor
Source test
Continuous monitor

Source test
Continuous monitor

Source test
Continuous monitor

Source test
Continuous monitor

Source test
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TABLE 3 (continued)

Source category

Equipment or
operations

Emission 1imit or
equipment standard

Monitoring requirements

(continued)

Ethylene dichloride,

vinyl chloride and/
or polyvinyl
chloride manu-
facture

Relief valve dis-
charge

Loading and un-
loading lines

STip gauges

Pump; compressor
and agitator seal

No discharge

0.0038 m~ after each load-
ing, or 10 ppm when con-
tained by a control system

10 ppm from the required
control system

10 ppm from the required
control system with seals

each for other polyvinyl
chloride resins (includ-
ing latex)

Other than stripping
technology - 2 g/kg
(0.002 1b/1b) product for
dispersion polyvinyl
chloride resins (exclud-
ing latex)

0.4 g/kg (0.0004 1b/1b
product for other poly-
vinyl chleride resins
(including latex)

3

Source test

No requirement

Source test
Continuous monitor

Source test
Continuous monitor

Source test
Continuous monitor
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TABLE 3 (continued)

Source category

Equipment or
operations

Emission limit or
equipment standard

Monitoring requirements

Subpart J - Equipment
Leaks (Fugitive Emis-
sion Sources) of
Benzene

(continued)

Leakage from
relief valves

Manual venting
of gases

Opening of
equipment

Samples (at
least 10% by
weight vinyl
chloride)

Leak detection
and elimination

In-process waste-
water

Pumps
Compressors
Pressure-relief

devices

Sampling connec-
systems

Open-ended valves
or lines

Rupture disk must be
installed

10 ppmv from a required
control system

10 ppmv from a required
control system

Returned to system

Implementation of an
approved program

10 ppmv before discharge
No leakage (instrument
reading <10,000 ppmv)

Meet equipment specifica-
tions

No detectable emissions
No VHAP emissions
Meet equipment specifications

Meet equipment specifications

No requirement

Source test
Continuous monitor

Source test
Continuous monitor

No requirement

Approved testing program
Source test
Continuous monitor

Monthly leak detection and
repair program
No requirement
No requirement

No requirement

No requirement
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TABLE 3 (continued)

Source category

Equipment or
operations

Emission 1imit or
equipment standard

Monitoring requirements

Subpart V - Equipment
Leaks (Fugitive Emis-
sion Sources)

(continued)

Valves

Pressure-relief
devices in liquid
service and flanges
and other con-
nectors

Product accumulator
vessels or systems
designed to produce
or use >1,000 Mg/yr
benzene

Closed-vent systems
Control systems:

Vapor recovery
systems

Enclosed combustion
devices

Flares

Pumps, compressors,
pressure relief
devices, sampling
connection systems,
open-ended valves
or lines, valves,
flanges and other

No leakage (instrument read-
ing <10,000 ppmv)

No leakage (instrument read-
ing <10,000 ppmv)

Meet equipment specifications

No detectable emissions

Operate at 95% efficiency

Operate at 95% efficiency

No visible emissions

Same as Subpart J

Monthly leak detection and
repair prodaram

No requirement

No requirement

No requirement

No requirement

No requirement

No requirement

Same as Subpart J
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TABLE 3 (continued)

Source category

Equipment or
operations

Emission 1imit or
equipment standard

Monitoring requirements

connectors, pro-
duct accumulator
vessels, and
control devices

4Before opening any equipment for any reason, the quantity of vinyl chloride is to be reduced so that the
equipment contains no more than 2.0% by volume vinyl chloride or 0.0950 m3 (25 gal) of vinyl chloride,
whichever is larger, at standard temperature and pressure.



are similar to those presented in Subsection 2.1.2. Table 3 also presents
the requirements for leak detection and the emission limits. It should be
noted that because vented discharges from NESHAP sources are controlled with
thermal or catalytic incineration devices, these sources are monitored with
temperature sensing devices. Appendix A contains the NESHAP's that are
listed in Table 2.

2.3 INSTRUMENT SPECIFICATIONS

Limited portable VOC-detection instruments specifications are outlined in
Appendix A of 40 CFR 60. The reader is encouraged to review Reference Method
21 (Appendix A) to become familiar with the required instrument specifications.
It should be noted that no specifications concerning other types of instru-
ments such as thermocouples and static pressure gauges are currently available.

15



SECTION 3
PORTABLE INSTRUMENT OPERATING PRINCIPLES

Various types of instruments are available for detecting organic vapors
during inspections. These monitors involve a variety of detectors that
operate on several different principles. Each detector has its own advantages,
disadvantages, and sensitivity.

Other types of portable equipment used during source inspections in-
clude temperature monitors, flow monitors, and pressure gauges. This equip-
ment is much smaller, less expensive, and easier to use than the portable VOC
detectors.

3.1 VOC DETECTORS

Several types of portable VOC detectors can be used either as screening
tools or to meet the requirements of EPA Method 21. These include:

0 Flame ionization detector (FID)

0 Photoionization (ultraviolet) detector (PID)
0 Nondispersive infrared detector (NDIR)

0 Catalytic combustion or hot wire detector.

The specifications of these instruments vary greatly with regard to
sensitivity, range, and responsiveness. Table 4 lists the most common moni-
tors currently in use and the associated detection principle, range, sensi-
tivity, and response time of each.

3.1.1 Flame Ionization Detector

In an FID, the sample is introduced into a hydrogen flame. A concentra-
tion of even 0.1 ppm of a hydrocarbon produces measurable ionization, which
is a function of the number of carbon ions present. A positively charged
collector surrounds the flame, and the ion current between the flame and the
collector is measured electronically. Pure hydrogen burning in air produces

16



TABLE 4. MOST COMMON PORTABLE VOC DETECTION INSTRUMENTS?

Detection Response
Monitor principle Range, ppm Sensitivity time, s
550, 551, 555 | FID 0-200, 0.1 ppm at 5
(AID, Inc.) 0-2000, 0-200 ppm
0-10,000
OVA 108, 128 FID . 0-10, 0.2 ppm (Model 128) 2
Century 0-100,
Systems, Inc. 0-1000 0.5 ppm (Model 108) 2
(Foxboro)
P1-101 PID 0-20, 1 ppm 5
(HNu Systems, 0-200,
Inc.) 0-2000
TLV Sniffer Catalytic 0-500, 2.0 ppm
(Bacharach) combustion | 0-5000,
0-50,000
Ecolyzer 400 | Catalytic | 0-100% 1% LFLP 15
(Energetics combustion | LFL
Science)
Miran 1A IR ppm to % 1 ppm 1, 4, 10
(Foxboro) ‘ and 40

qDoes not necessarily represent all portable monitors currently being sold.
bLower flammability 1imit.

very little ionization, so background effects are essentially masked by the
hydrogen flame. The calibrated output current is read on a panel meter or
chart recorder.

Organic compounds containing nitrogen, oxygen, or halogen atoms give a
reduced response when compared to compounds without these atoms. The FID
hydrocarbon analyzers are usually calibrated in terms of a gas such as methane
or hexane, and the output is read in parts per million of carbon measured as
methane or hexane.

Although nitrogen (N2), carbon monoxide (CO), carbon dioxide (COZ)’ and
water vapor (H20) do not produce significant interferences, condensed water
vapor can block the sample entry tube and cause erratic readings. Also, when
oxygen (02) exceeds 4 percent, a significantly lower output reading can occur.

17



The relative response of the FID to various organic compounds, including those
with attached oxygen, chlorine, and nitrogen atoms, varies from compound to

compound.

3.1.2 Photoionization Detectors

In the photoionization process, ultraviolet 1ight ionizes a molecule as
follows: R + hv > R’ + e , where R" is the ionized species and hv represents
a photon with energy less than or equal to the ionization potential of the
molecule. Generally all species with an ionization potential less than the
ionization energy of the lamp are detected. Because the ionization poten-
tial of all major components of air (02, N,, €O, CO,, and H20) is greater
than the ionization energy of the lamps in general use, they are not detected.

The sensor consists of an argon-filled, ultraviolet (UV) light source
that emits photons. A chamber adjacent to the sensor contains a pair of
electrodes. When a positive potential is applied to one electrode, the field
that is created drives any ions formed by the absorption of UV light to the
collector electrode, where the current (proportional to the concentration) is
measured.

3.1.3 Nondispersive Infrared Detector

Nondispersive infrared (NDIR) spectrometry is a technique based on the
broadband absorption characteristics of certain gases. Infrared radiation is
typically directed through two separate absorption cells: a reference cell
and a sample cell. The sealed reference cell is filled with nonabsorbing gas,
such as nitrogen or argon. The sample cell is physically identical to the
reference cell and receives a continuous stream of the gas being analyzed.
When a particular hydrocarbon is present, the IR absorption is proportional
to the molecular concentration of that gas. The detector consists of a double
chamber separated by an impermeable diaphragm. Radiant energy passing through
the two absorption cells heats the two portions of the detector chamber dif-
ferentially. The pressure difference causes the diaphragm between the cells
in a capacitor to distend and vary. This variation in capacitance, which is
proportional to the concentration of the component of gas present, is mea-
sured electronically.

18



The NDIR instruments are usually subject to interference because other
gases (e.g., H20 and COZ) absorb at the wavelength of the gas of interest.
Efforts to eliminate the interferences by use of reference cells or optical
filters are only partially successful. For hydrocarbon (HC) monitoring, the
detector is filled with one or several different hydrocarbons, which may be
different from the HC contained in the sample; this causes a disproportionate
response. Other sources of errors include gas leaks in the detector and
reference cells, inaccurate zero and span gases, nonlinear response, and
electronic drift.

3.1.4 Catalytic Combustion or Hot Wire Detector

The heat of combustion of a gas is sometimes used for quantitative
detection of that gas. Suffering the same Timitation as thermal conductivity,
this method is nonspecific, and satisfactory results depend on sampling and
measurement conditions.

One type of thermal combustion cell uses a resistance bridge containing
arms that are heated filaments. The combustible gas is ignited in a gas cell
upon contact with a heated filament; the resulting heat release changes the
filament resistance, which is measured and related to the gas concentration.

Another combustion method uses catalytic heated filaments or oxidation
catalysts. Filament temperature change or resistance is measured and related
to gas concentrations.

3.2 THERMOCOUPLES

The temperature monitors most commonly used are direct-readout hand-held
thermocouples. The thermocouple is composed of two wires of dissimilar metals
that are joined at one end. When the joined end is heated, a voltage flow
can be observed (Seebeck effect). A voltmeter is attached to the thermocouple,
and the observed voltage is proportional to the measured temperature. A
portable thermocouple assembly consists of a shielded probe, a connecting
wire, and a voltmeter. The voltmeter may be a temperature conversion unit on
a multimeter or a dedicated direct readout temperature unit. The voltmeter
is battery-operated, small, and easily portable.
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3.3 STATIC PRESSURE GAUGES

Among the several different available static pressure gauges, the most
commonly used for this type of field work are the inclined manometer and the
diaphragm gauge. A pressure tap is necessary for use of a portable static
pressure gauge. The pressure tap basically consists of a small opening in
the wall of a duct, which can be fitted with a connection and a hose to make
pressure measurements. The tap should be far enough away from such distur-
bances as elbows and internal obstructions to make the effects of such distur-
bances negh’gib]e.4

The appropriate side, positive or negative, of the manometer or pressure
gauge is connected by a rubber hose at the tap, and a pressure reading can be
taken. It is often advantageous to disconnect a permanent pressure gauge and

take a pressure reading at that point to compare it with the facility's in-
strumentation.
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SECTION 4

ESTABLISHING AN AGENCY PROGRAM FOR THE USE OF PORTABLE INSTRUMENTS
FOR MONITORING VOC AND AIR TOXICS SOURCES

The portable instruments used during VOC and air toxics source inspec-
tions require special care and attention to ensure that they provide re-
sults that are consistent with the agencies overall goal and objectives. A
well developed and organized program is necessary to ensure selection of the
proper instruments and adequate calibration procedures; the adoption of
written measurement and recordkeeping procedures; and the taking of sufficient
field notes during inspections. The purpose of this section is to help a
requlatory agency establish a complete program for the use of portable instru-
ments for VOC source inspections.

Factors to consider during the preparation of bid specifications include
the instrument performance requirements of the promulgated regulations and
the practical features that improve the instrument's reliability and make it
more convenient to use. Detailed information is necessary concerning the type
of laboratory and shop facilities that will be needed to support portable in-
spection instruments. These instruments should not be calibrated, maintained,
and stored in an office.

4.1 SELECTION OF THE NECESSARY TYPES OF INSTRUMENTS

Selection of the types of instruments needed for source evaluation is
based primarily on a review of the types of industrial facilities within the
agency's jurisdiction and an evaluation of the inspection requirements
inherent in the promulgated VOC regulations. Agencies should also determine
if it is possible to select instruments that can be used for future air toxic
control requirements as well as the already existing VOC regulations.

4.1.1 Qrganic Vapor Analyzers

Detector's Response--
One important criterion in the selection of organic vapor detectors is
the response of the instrument to the specific chemical or chemicals present
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in the gas stream. The abilities of the major classes of organic vapor
analyzers to detect different organic chemicals differ substantially. The
response factor, defined below, provides a convenient index of this property.

Response Factor = Actual Concentration/Instrument Observed Concentration

A response factor of 1.0 means that the instrument readout is identical
to the actual concentration of the chemical in the gas sample. As the
response factor increases, the instrument readout is proportionally less than
the actual concentration. If the regulatory limit is 10,000 ppmv (observed),
the use of an instrument with a response factor of 10 for the specific chemi-
cal(s) would allow an actual concentration of 100,000 ppmv. Conversely, the
use of an instrument with a response factor of 0.1 would indicate that the
regulatory limit of 10,000 ppmv had been exceeded when the actual concentra-
tion is only 1000 ppmv. It is desirable to select an instrument with response
factors as close as possible to 1.0 for the specific compounds of interest.

Unfortunately, instrument response factors can be complex functions of
numerous variables. The response factors depend on the chemical compound used
to calibrate the organic vapor detector and on the concentration of organic
vapor being ana]yzed.s’6 Published response factors that specify the value
based on the instrument-determined concentration are preferred in the selec-
tion of an instrument because they are the most consistent with the regulatory
format.

Fugitive Teaks often will involve mixtures of organic vapors. Work done
by Brown, Dubose, and Harris indicated that the response factor for a mixture
of two organic compounds falls between the individual response factors for
the compounds.7 This would suggest that the instrument offers no synergistic
phenomenon and that weighted average response factors could be used to approxi-
mate instrument response to a mixture.

Representatives of instrument manufacturing companies contacted as part
of this study generally believe that the response factors published by EPA
and by their companies are sufficiently accurate.19’21’39 Slight differences,
however, do exist between response factors determined by EPA and those reported
by instrument manufacturers. These differences could be due to differences
in the calibration procedures, the specific instrument model used in the work,
or the specific instrument itself. Many instrument manufacturers, however,

22



believe that instrument-to-instrument variability in the response factors is
slight and that the values remain relatively stable over the life of the
1nstrument.19’21’39’40 Neither the EPA nor the instrument manufacturing
companies, however, have specifically studied instrument-to-instrument
variability or long-term response factor stability. One consulting firm has
recommended that users routinely redetermine the response factors rather than
relying on published va]ues.24 There are some who believe that routine re-
determination of instrument-specific response factors by regulatory agencies
is unnecessary in most cases. The most recent response factor data published
by both EPA and the instrument manufacturers should be consulted before in-
struments are purchased. The response factor data compiled in Appendix B
should assist regulatory agencies in their evaluation of the general capa-
bilities of different styles of instruments. These data include a partial
listing of the response factors determined for the Foxboro OVA-108 and the
Bacharach TLV Sniffers.5’6

photoionization analyzers and one infrared analyzer has been abstracted from
8,9

Limited response factor information concerning

other sources.
A review of the response factor data shown in Appendix B indicates that
a substantial difference exists among the four major categories of VOC in-
struments. The instruments capable of monitoring high concentrations of hydro-
carbon compounds, which make up many of the VOC emissions, are not as useful
for measuring some of the oxygenated and chlorinated organic compounds, which
represent many of the air toxic emissions. Thus, it may be impossible to re-
concile the needs of both the VOC and air toxics inspection programs by the
selection of a single type of instrument.
Because response factor data are currently very limited, agencies may
wish to use additional data in selecting organic vapor analyzers. In the
case of photoionization units, the ionization potentials of organic compounds
provide a qualitative index of the instrument's capability to detect the com-
pound. A summary of jonization potential data provided by an instrument manu-
facturer10 is provided in Appendix C. In reviewing these data, the agency
should note that an instrument often can detect compounds with ionization
potentials slightly above the rating of the lamp. For example, a compound
with an ionization potential of 10.5 eV could possibly be monitored with an
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instrument having a 10.0 eV 1amp.11

Although the lamp's rating is based on
the wavelength of the most intense emission line, there are often less in-

tense emission lines at shorter wavelengths.

Range and Accuracy--

The ability of an instrument to measure 10,000 ppmv should be carefully
considered if the instrument will be used to determine compliance with EPA
Method 21 regulations. As indicated in Table 4, only a few of the currently
available units can operate at 10,000 ppmv or above. Other units can operate
at this concentration only by using dilution probes. Although dilution
probes can be used accurately, they can also be a large source of error.

Both changes in flow rate through the dilution probe and saturation of the
charcoal tubes used to remove organic vapors from the dilution air can lead
to large errors in the indicated organic vapor concentration. Dilution
probes also complicate calibration and field span checks. For these reasons,
they should be avoided whenever possible.

Generally, the instruments should have the desired accuracy at the con-
centration of interest. It should be noted that an accuracy of +5 percent
is required for Method 21 work.

Ease-of-Use--

Ease of use is an important instrument selection criterion because of
the conditions under which the field inspector must work. The instrument
must be as light as possible because the inspector must walk over relatively
large areas (in most facilities) to evaluate fugitive leaks from numerous
valves and other sources. In some cases, a moderate amount of climbing is also
necessary. After 4 to 6 hours, even a light instrument can seem uncomfortably
cumbersome.

Table 5 contains information concerning the portability of some of the
commercially available organic vapor instruments. As shown, the weights of
the units and the manner in which they are used differ substantially.

Generally, instruments equipped with shoulder straps are the most con-
venient to use for fugitive VOC leak surveys.11 The instrument readout on
the hand-held probe is very important, because the inspector immediately sees
when the probe has been placed in a very high VOC concentration. The hand-
held gauge also slightly reduces the time involved in leak surveys.
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TABLE 5. EASE-OF-USE OF ORGANIC VAPOR ANALYZERS

Instrument Weight,
manufacturer 1 Type 1bs Mode of use Other comments
Century (Foxboro)
108 FID 13 Shoulder strap Readout on probe
Century (Foxboro){ FID 13 Shoulder strap Readout on probe
128 Necessary to remove
cover to adjust range
Photovac 10S50 PID 26 Case with handle | Necessary to open case
at each measurement
site
HNU PI-101 PID 9 Shoulder strap
AID Model 585 PID 8 Small case with
handle
AID Model 712 FID 14 Shoulder strap Readout on probe
Barachach TLV Cata- 5.5 Shoulder strap
lytic
Ecolyzer 400 Cata- 8 Shoulder strap
lytic
Miran 1A Infra-| 12.5 Carrying handle | Necessary to set unit
red down at each measure-
ment site

Intrinsic Safety--

A1l instruments used during field inspections of VOC source and air toxic
sources must be intrinsically safe if they are to be used in potentially
explosive atmospheres. Localized pockets of gas (and even particulates)
within the explosive range can result from fugitive leaks and malfunctioning
control devices. Intrinsic safety simply means that the instrument will not
provide a source of ignition for the explosive materials when the instrument
is used properly. Instrument designs are certified as intrinsically safe for
certain types of atmospheres by organizations such as the Factory Mutual Research
Corporation. Table 6 lists the types of atmospheres by safety classification.
The conditions can be further classified according to Groups A through G,
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TABLE 6. DEFINITIONS OF HAZARDOUS LOCATIONS IN ACCORDANCE WITH THE NATIONAL
ELECTRICAL CODE@

Classification Description

Class I locations Areas where volatile flammable liquids and flammable
gases are used and handled.

Division 1 Class I areas where hazardous concentrations are
Tikely to occur in the course of normal operations.

Division 2 Class 1 areas where hazardous concentrations are
probable only in the case of accidents or unusual
operating conditions.

Class II locations Areas where combustible dust may be present.

Division 1 Class Il areas where combustible dust is likely to
be present in explosive or ignitable concentrations
in the course of normal operations.

Division 2 Class II areas where hazardous concentrations of
combustible dust is probable only in the case of
accidents or unusual operating conditions.

Class III Tocations Areas where easily ignited fibers and materials that
could result in combustible flyings are present.

Division 1 Class III areas where easily ignited fibers and
materials are processed.

Division 2 Class III areas where easily ignited fibers and
materials are stored or handled.

aSources: References 12 and 13.

which denote the type of flammable vapor or combustible dust that may be
present.

The large majority of the organic vapor analyzers are designed to be
instrinsically safe in Class 1 areas. Factory Mutual, however, has certified
only a few of the currently available commercial instruments to be intrinsically
safe. Table 7 lists the present status of commercial instruments.

It should be noted that the information presented in Table 7 could change
in the near future. At least one manufacturer has several applications pend-
ing concerning hazardous location approva].14
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TABLE 7. INTRINSIC SAFETY RATINGS OF COMMERCIAL INSTRUMENTS, JANUARY 19862
Instrument Factory mutual
manufacturer Model Atmosphere approved
Foxboro OVA-108 Class I, Division 1 Yes
Foxboro OVA-128 Class I, Division 1 Yes
Bacharach TLVb Class I, Division 1 and 2 Yes
AID, Inc. 585 Class I, Division 2 No
AID, Inc. 712 Class I, Division 1 No
HNU Systems, Inc. PI-101 Class I, Division 2 No

Not a complete listing of commercial instruments.

Prodel 0023-7356.

Other Considerations--

Several recent improvements have been made in probe design.

As a result,

agencies should carefully evaluate the probes available with the organic vapor

analyzer models they are considering.

By reviewing detailed drawings or

examining "loaner" probes, agencies can determine if the probe is susceptible

to leakage.

the past.15’16’17’18

type extension probes.

Air infiltration through the probe has been a common problem 1in
This problem has been especially severe on telescoping-

Some older flame ionization analyzers have suffered hydrogen leaks due
to cold creep of the TEFLON washers used to seal part of the pressurized

hydrogen 1ine.18’19

11
19

studies,
fittings.

The hydrogen Teak ignition problems reported in earlier
however, may have been solved by redesigning the hydrogen line
Agencies should examine the hydrogen line design on any FID that

is being seriously considered for purchase to ensure that this will not be a

problem.

4.1.2 Thermocouples

[t should be noted that currently none of the battery-powered thermo-
couples are designed as intrinsically safe for either Class I or Class II

atmospheres.
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areas where there is a possibility of encountering explosive mixtures of
organic vapor and/or dust. Conventional flashlights are also not intrinsically
safe, and they should be replaced by explosion-proof flashlights.

4.2 TINSTRUMENT SPARE PARTS AND ACCESSORIES

Portable instruments for inspection of VOC sources and air toxic sources
are sophisticated units. Maintaining an available supply of certain accessory
spare parts and routine replacement parts will minimize unnecessary downtime
of these instruments and will help field inspectors to obtain high quality
data.

4.2.1 Battery Packs

A11 of the organic vapor analyzers require a rechargable battery pack
to operate the sample pump and the electrical components. Failure of these
battery packs is a common problems with these 1'nstruments.11’15’16 A re-
placement battery pack should be taken along on all field inspections in case
an unexpected failure should occur. A spare is also useful when field work
is being conducted during cold conditions, as such conditions reduce the
useful operating time.19

A spare recharger is also necessary for the lead-acid gel battery packs
used in some types of flame ionization analyzers, as these batteries must be
recharged on an almost continuous basis to prevent loss of the charge. If a
deep discharge occurs, the battery pack cannot be recharged by the unit sup-
plied with the instr‘ument.19 Thus, two rechargers are needed, one for the
original instrument battery pack and one for the backup battery pack.

Spare rechargers are also recommended for the nickel-cadmium (Ni-Cd)
battery packs commonly used in the photoionization instruments. Recent improve-
ments in battery rechargers have significantly reduced the possibility of

battery overcharge.20

Only these newer style units should be used if the
instrument has the Ni-Cd batteries.
A nonrechargable 9-volt battery similar to those used in radios, is

normally used in a thermocouple. As a result, a spare is recommended.
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4.2.2 Detectors

The photoionization analyzers and the catalytic combustion analyzers have
detectors that must be replaced after extended use. The inspectors should
take replacement detectors with them on field trips in case they are needed.”’21

For photoionization units, the key component is the ionization lamp
within the detector. Inspectors should take at least one spare lamp on all
field work in the event that one of the following may occur: the lamp is
damaged by the deposition of nonvolatile components on the lamp window, the
window is scratched during cleaning, the lamp is damaged by physical shock,
or the lamp simply wears out.

The detectors of catalytic combustion analyzers are composed of a coated
hot wire that is part of a Wheatstone bridge. Exposure to high concentra-
tions of organic vapor can cause excessive volatilization of the catalyst

from the wire surface.21

The sensor also can be damaged by the deposition of
nonvolatile, noncombustible material. For these reasons, at least two re-

placement sensors should be taken on field inspections.

4.2.3 Particulate Filters

A1l organic vapor analyzers are subject to damage by the deposition of
nonvoiatile materials in the instrument probes and/or the instrument detectors.
Most commercially available units include some form of part%cu]ate filters
within the probes to collect this material. Several replacement filters should
be taken along with the instruments because the filters are easily blinded.

Most experienced instrument operators consider it prudent to use a glass
wool "Prefilter" in addition to the instrument filters to reduce further the
chances of particulate deposition inside the instruments.11’16’17 A small
section of plastic tubing with some glass wool is recommended for all organic
vapor analyzers. Care must be taken, however, to ensure that the filter does
not add excessive sample flow resistance.

4.3 LABORATORY AND SHOP SUPPORT FACILITIES

Because of their level of sophistication, organic vapor analyzers require
laboratory and instrument shop support facilities. Regulatory agency in-
spectors should not attempt to store and calibrate the instruments in their
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offices, as this practice can lead to significant safety problems and com-
plicate the routine maintenance of the instruments.

4.3.1 Storage of Compressed Gases

One of the primary purposes of the laboratory facility is to provide a
safe location for storage of the gas cylinders used to calibrate the organic
vapor analyzers. These facilities are able to secure the cylinders firmly so
they cannot be knocked over accidently. Accidents involving even small gas
cylinders in offices could have very serious consequences. Furthermore
laboratories can and should store the cylinders in areas that are properly
ventilated with exhaust hoods. Conversely, leaks of compressed gas in offices
can lead to localized high concentrations of gases such as hexane, benzene,
butadiene, and vinyl chloride, or even to localized pockets of explosive gas
mixtures. For these reasons, it is very important to store and use the cali-
bration cylinders, zero gas cylinders, and hydrogen cylinders (for flame
ionization analyzers) in properly designed laboratory facilities.

Another important consideration is that the exhaust from organic vapor
analyzers during calibration can be toxic. In the case of the photoionization
analyzers, most of the inlet calibration gas is exhausted because the instru-
ments are nondestructive. In the case of flame ionization detectors, however,
low concentrations of phosgene and hydrogen chioride can be emitted when
chlorinated hydrocarbons are used for cah’bration.22 Thus, the instrument
should be placed in a location where the exhaust is captured by an approved
hood and ventilation system.

4.3.2 Gas Flow Evaluation

Many of the organic vapor analyzers, especially the flame jonization
detectors, are sensitive to the sample gas flow rate. Routine confirmation
of proper flow rate is important, especially for those instruments that do not
include a flow sensor. Flow rates are normally measured by use of a rotameter
designed for flow rates between 0.5 and 5.0 liters per minute. The rotameter
should be calibrated against a soap bubble flow meter.

4.3.3 Electrical Diagnostic Equipment

The extent to which malfunctioning organic vapor analyzers can be ser-
viced by agency personnel is limited because the intrinsic safety of the
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instrument can be voided inadvertently. Nevertheless, qualified agency in-
strument technicians should be equipped to check such basic operating param-
eters as the lamp voltages of photoionization units and the battery output
voltages on all portable instruments.

4.3.4 Thermocouple Calibration Equipment

The thermocopule readout device and thermocouple probes should be cali-
brated at least twice a year. For convenience, the calibrations should be
performed in-house with a conventional tube furnace. The field instrument
and probes are compared against National Bureau of Standards (NBS) traceable
thermocouple probes.

4.3.5 Static Pressure Calibration Equipment

A11 diaphragm-type static pressure gauges must be calibrated on at least
a weekly basis. A relatively large U-tube manometer should be permanently
mounted in the agency laboratory for calibration of 0 to 10 inch W.C. and the
0 to 60 inch W.C. gauges.23 An inclined manometer is needed for calibration
of the 0 to 2 inch W.C. gauges.

4.3.6 Storage Space

Adequate space should be provided to store the instruments, the necessary
spare parts, and the routine calibration/maintenance records. The availa-
bility of convenient storage space removes the temptation to store the instru-
ments in the trunk of a car, where they could be damaged by excessive vibra-
tion and shock or by excessive heat. A checklist should be posted near the
stored units listing the spare parts that should be taken to jobsites to
ensure adequate instrument performance during the inspection.

Adequate working area should be provided for the inspectors to calibrate
and check-out the instruments before leaving for the field. The working area
must be large enough to accommodate a 20 to 30 liter TEDLAR bag, the instru-
ment, the gas cylinders, and any gas-blending equipment that may be necessary.

4.4 TINSTRUMENT MAINTENANCE PROGRAM AND RECORDS

In most regulatory agencies, numerous individuals will use the portable
organic vapor analyzers, thermometers, and static pressure gauges, and it is
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unrealistic to expect all of them to be fully knowledgeable concerning instru-
ment calibration and repair. It is also unrealistic to ask each of them to
make independent determinations of organic vapor analyzer response factors or
other performance data obtained on an infrequent basis. Therefore, one or
two people should be assigned the responsibility for the overall maintenance
of the instruments. Persons skilled in instrument calibration and/or repair
are ideal for this assignment. They can make whatever nonroutine tests and
measurements are necessary to ensure that the monitors continue to perform
adequately. They can also instruct other agency personnel concerning the
proper way to replace filters, detectors, and battery packs, to operate the
unit; and to perform field span checks.

Only those persons assigned responsibility for the instruments should
make any routine repairs other than the replacement of detectors, photoioni-
zation lamps, battery packs and particulate filters, which can be replaced by
the inspector and the replacements noted in a log or report provided to the
person who has been assigned responsibility for the unit. This reduces the
chance of the intrinsic safety of an instrument being inadvertently bypassed
by an unqualified individual. The instruments should be returned to the
manufacturers for any nonroutine repairs.

Records should be maintained on each instrument including all routine
calibrations, any response factor determinations, and all repair notes.
Problems reported by field personnel should be briefly summarized in a chrono-
Togical record. The file should contain at least one copy of each operating
manual and a 1ist of all part numbers (if not included in the manual).

4.5 COSTS

4.5.1 Instruments and Accessories

Cost data for various organic vapor analyzers and other instruments have
been compiled to illustrate the capital and operating costs. These data are
presented simply to help regulatory agencies prepare realistic budgets. They
should not be used for comparison of different instruments, as each instrument
has different applications and capabilities.

The cost data are based on verbal quotes and published price lists pre-
pared by instrument manufacturers. The data were obtained in December 1985
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and were confirmed in January 1986. Cost data presented in earlier re-

24,25,26 are generally out-of-date. All of the price information presented

ports
in this section should be confirmed because price increases are expected in
the near future.

Also included are the costs of various accessories believed to be helpful
in ensuring high-quality field data and acceptable instrument availability.
Organic vapor analyzers require numerous accessories and spare parts and the
cost of these should be included in the original budgets.

The yearly operating cost estimates presented herein are based on the
use of the instrument for 50 days a year, 6 hours a day. It has been assumed
that laboratory calibration will be performed before any field work begins
and that field span checks will be performed at least twice a day. Costs
of calibration gases for the field span checks are based on the disposable-
type cylinders offered by several different suppliers.

The cost of the HNU PI-101, the Foxboro OVA 108, and the Bacharach TLV
Sniffers are presented in Tables 8, 9, and 10, respectively. The specified

costs apply to the intrinsically safe model, which is the only type that
regulatory agencies should use. The tables represent the kind of informa-
tion that should be compiled regardliess of which type of instrument or model

is being considered.

The relatively large fraction of the basic analyzer cost represented by
the accessories reflects the high cost of spare battery packs and rechargers
needed because of the vulnerability of intrinsically safe battery packs when
not cared for properly. When a battery pack fails, getting a replacement
could take anywhere from 1 week to several months; therefore, having spare
battery packs and chargers is a necessary expense.

Another major component that drives the accessory costs up is the
detector cells. The detector in each of the instruments has one or more
sensitive components. Exposure to high temperature, moisture, particulates,
or very high organic vapor concentrations can cause premature failure.
Regulatory agencies that use these instruments for a variety of purposes
ranging from leak surveys to roof monitor emission surveys are likely to
damage the detectors occasionally regardless of how carefully the inspectors
conduct the field work.
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TABLE 8. ESTIMATED COSTS OF HNU MODEL PI-101

PHOTOIONIZATION ANALYZER

Equipment and supplies Cost, $2
Analyzer, Model 81-1S-101-100 (intrinsically
safe), with corrosion-resistant detector
chamber 5245
Accessoriesb
Spare 10.2 eV lamp 300
Span gas cylinder regulator 99
Instrument carrying case 250
Spare battery pack 200
Spare recharger 360
Spare probe extension 30
Spare fan _240

Subtotal 1479

Expendable supplies

Calibration gas cylinder (3 cylinders
per year minimum)

Particulate filters

Cleaning compound ($24 per unit,
1 unit required)

Replacement lamp

Yearly factory service

Cost/year, $

150
20

25
300
300°

Subtotal 795

4011 cost data provided by HNU Systems, Inc.

c 27,28

bNecessary accessories and supplies specified by Richards Engineering.

“Does not include $40 shipping charges.
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TABLE 9. ESTIMATED COSTS FOR FOXBORO MODEL 108 FID TYPE ORGANIC

VAPOR ANALYZER3

Equipment and supplies Cost, $
Analyzer, with GC option 5200
Accessoriesb
Spare battery pack 460
Spare recharger 427
Spare probe 40
Recorder (intrinsically safe) 460
Ignitors 32
Pump valves (package of 10) 15
Pump diaphragm 20
Mixer/burner assemblies 200
Washers, TEFLON (package of 12) 18
Washers, brass (package of 12) 15
Calibration kit regulator and case 9

Subtotal 1777

Service and supplies

Yearly factory service
Chart paper ($60/6 rolls, 6 rolls/year)
Flame arrestors (package of 10)

Calibration gas for field span checks
(4 at $63)

Factor determinations (2 cylinders at $82 each)
Hydrogen gas (< 0.5 ppm HC)

Cost/year, $

110°¢
60
9

252
164
60

Subtotal 736

a . 29
Instrument related cost38§§1’550v1ded by Foxboro.

hydrogen gas cost data.

Calibration gas and

bNecessar'y accessories and supplies specified by Richards Engineering.

CDoes not include $40 shipping charges.
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TABLE 10. ESTIMATED COSTS FOR BACHARACH TLV SNIFFER®

Equipment and supplies Cost, $
Analyzer, Model 53-7-TLV 1580
Accessoriesb
In-1line filter and water trap assembly 62
Battery charger 56
Spare battery pack 392
Spare detector cell 115

Calibration kit (regulator, case and 2
cylinders) 212

Subtotal 837

Cost/year, $

Service and supph‘esb

Factory servicing 100°¢

Calibration gas for field span checks
(4 at $63) 252

Calibration gases for office calibrations
and response factor checks (2 cylinders
at $73) 146

Replacement detector 115

Subtotal 613

33

nstrument related cost data provided by Bacharach, Inc. Calibration

gas data. 0,31,3
bNecessary accessories and supplies specified by Richards Engineering.
“Does not include $40 shipping charges.
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TABLE 11. ESTIMATED COSTS FOR OMEGA PORTABLE THERMOMETER®

Equipment and supplies Cost, $
Analyzer, Model 871 225.00
Accessoriesb
Beaded probes, 6 feet (2 probes) 51.20
Carrying case 10.00

Subtotal 61.20

Cost/year, $

Service and supph’esb
Replacement batteries (5 at $3 each) 15.00
Calibration (semiannual at $50 each) 100.00

Subtotal 115.00

8cost data provided by Omega Engineering, Inc.§4

bNecessary accessories and supplies specified by Richards Engineering.

The yearly operating cost of each instrument includes a fee for factory
service. This is considered a desirable precaution because the instruments
are used for compliance determination and because only limited repair/adjust-
ment of intrinsically safe instruments should be attempted by agency personnel.

One of the main yearly operating costs is for calibration gases (certified
to plus or minus 2%) shipped in disposable cylinders. Assuming each field
span check requires 1 to 2 minutes and the instrument draws 2 liters per
minute, the average disposable cylinder will be adequate for only 10 to 20
measurements (assuming 40 liters of compressed gas). At a rate of approxi-
mately $70 per replacement cy]inder30’31’32 each span check would cost be-
tween $3.50 and $7.00. Although that is not a high price to ensure high-
quality data, some agencies may wish to investigate less expensive alternatives.
One alternative is a gas-transfer system. With this approach, calibration

gas would be supplied by the same large cylinder used for the laboratory
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calibrations and be transported by means of a standard sampling cylinder.

The total cost of the components of the sample cylinder system would be $300
to $500.30’35 This includes a 1-liter, high-pressure, stainless steel sam-
pling cylinder with needle valves, a 10-T1iter TEDLAR bag, a carrying case,
and a regulator. The uncertainty in the cost estimate is due to the lack of
available cost data concerning regulators to transfer gas from a large cylinder
to a sample cylinder. With the sample cylinder approach, the cost of the
calibration gas itself is essentially negligible because sufficient gas would
be available from the main laboratory cylinder, which should be purchased
once a year. Whereas the initial cost is moderately high, the yearly cost

is quite Tow because the cost of disposable cylinders is eliminated. Another
advantage is that the sampling cylinder would only have to be pressurized to
approximately 325 psig to provide adequate gas for two span checks per day.
This is Tower than the 1000 psig used in some types of disposable cylinders.
Additional work is necessary to determine if the transfer approach is a safe
and economical alternative to the use of disposable cylinders.

The costs of the thermocouple thermometer, shown in Table 11, include
the cost of semiannual recalibration against NBS-traceable thermocouples.
Although this is a relatively simple procedure, it is assumed that regqulatory
agencies will not be equipped to perform this calibration. Therefore, the
cost for outside calibration has been listed.

The cost of static pressure gauges ranges from $25 to $50 apiece, de-
pending on the range of the unit and the manufacturer. Although no
accessories or supplies are generally necessary to maintain these instruments,

some attrition of the units can be expected if they are treated especially
roughly.

4.5.2 General Equipment

Certain basic equipment is necessary to support the instruments used for
inspections of VOC and air toxics sources. The cost for this equipment is
presented in Table 12. Al1 of the equipment is used and stored in an instru-
ment laboratory or an instrument shop. The general laboratory equipment is
used primarily for calibration of the organic vapor analyzers and for the
routine determination of instrument-specific response factors.
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TABLE 12. GENERAL EQUIPMENT COSTS

Cost/unit, Total cost,

Item Quantity $ $ Reference
20-1iter TEDLAR bags 2 22 44 35
Bag evacuation pump 1 250 250 35
Cylinder gas regulators 2 198 396 30

Rotameters, stainless steel
with needle valve and

baseplate 2 123 246 36
Soap bubble flow meter 1 80 80

Cylinder brackets 2 27 54 30
TOTAL 1070

4.6 PREPARING BID SPECIFICATIONS

Each type of organic vapor analyzer and thermometer is produced by
several different manufacturers. Many of the instrument models offered by the
manufacturers come with different options that are tailored to certain appli-
cations. Because of the diversity of commercially available instruments, the
bid specifications must be prepared carefully.

An instrument that is to be used for VOC leak surveys must meet the EPA
Reference Method 21 specifications summarized earlier in Section 3 and
presented in Appendix A. An important performance criterion specified is
that the readability of the meter scale must be to plus or minus 5 percent of
the leak definition concentration, which is 10,000 ppmv in certain industries.
To reach this concentration, some jnstruments must include a dilution assembly.
Another important criterion is that the instrument be intrinsically safe for
Class I, Division 1 and 2 environments. If a recorder is specified, it also
should be intrinsically safe (some are not).

The specific organic chemicals that will be monitored should be identified
before bids are solicited. Instruments have considerably different capabili-
ties, and only those with reasonable response factors for the specific chemi-
cals of interest should be used.
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The 1ist of accessories and spare parts should be used along with infor-
mation supplied by the manufacturers on spare parts to determine those that
are necessary. Including these items on the bid Tist will facilitate a more
complete evaluation of the total cost of the different instruments.
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SECTION 5
INSTRUMENT CALIBRATION AND EVALUATION

Instruments used to determine compliance of industrial facilities must be
accurately calibrated on a routine basis. The calibration precision tests,
response time, and response factor tests also should be performed to confirm
that the instruments are operating properly for the specific application(s).
This section presents various calibration and instrument evaluation options
available to regulatory agencies that are establishing an instrument program
for VOC and air toxics sources.

5.1 INSTRUMENT CALIBRATION REQUIREMENTS AND PROCEDURES
5.1.1 VOC Analyzers

Calibration Procedures--

Calibration requirements for VOC instrumentation are specified in EPA
Method 21 and in the specific NSPS applicable to sources of fugitive VOC emis-
sions. The requirements pertaining to calibration are briefly summarized
here, and the complete Method 21 regulations are presented in Appendix A.

0 The instruments should be calibrated daily.

0 The gas concentration used for calibration should be close to the
leak definition concentration.

) The calibrant gas should be either methane or hexane.
0 A calibration precision test should be conducted every month.

-0 If gas blending is used to prepare gas standards, it should
provide a known concentration with an accuracy of + 2 percent.

The daily calibration requirement specified in Method 21 and in the vari-
ous NSPS gives individual instrument operators some flexibility. The calibra-
tion could consist of a multipoint calibration in the lab, or it could be a
single-point "span check."37
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Neither Method 21 nor the applicable NSPS specifies where the calibration
takes place. Obviously it would be simpler to conduct the calibration test in
the agency laboratory rather than after arrival at the plant being inspected;
however, the calibration could conceivably shift sufficiently to affect the
accuracy of the leak detection measurements. The degree of possible shift has
not been documented for the various commercially available instruments.
Although a survey of several major instrument manufacturers indicated that most
believe that the units are "calibration stab]e,"19’21’38’39 no distinct study
has been conducted to demonstrate confidence in the calibration after the
instrument has been subjected to vibration during transit. Because of the
suspected potential for calibration shifts in all of the organic vapor analyzer
types, one should consider conducting at least a single-point span check after
the instrument arrives onsite. This concern is shared by several consul-

tants,16’17 an EPA engineer involved in the development of Method 2137
19,38,40

and by
a number of instrument manufacturers' representatives. Chehaske has
recommended that a span test be run at a midpoint of the day and at the con-
clusion of the field work.16

Although the span checks discussed above would in most cases qualify as
the daily calibrations required by the NSPS; a separate calibration test for
organic vapor analyzers should be conducted whenever possible. Calibrations
performed in the regulatory agency laboratory as compared to calibrations that
are conducted in the field are conducted under more controlled conditions
because uniform day-to-day calibration gas temperatures and calibration gas
flow rates can be maintained in the laboratory.17 Furthermore, the initial
calibration test provides an excellent opportunity to confirm that the entire
instrument system is working properly before it is taken into the field. The
Taboratory calibration data should be carefully recorded in the instrument
calibration/maintenance notebook discussed in Section 4, and this calibration
should be considered as the official calibration required by the regulations.

The laboratory calibration is best performed by the personnel assigned
primary responsibility for the maintenance and testing of all the agency
organic vapor analyzers. This ensures the use of proper and consistent pro-
cedures. If instrdment problems are identified, the instrument can either be

repaired or the field inspector can be issued another unit that is operating
properly.
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Laboratory Calibrations--

As specified in the EPA-promulgated NSPS, the instruments used in accord-
ance with Method 21 must be calibrated by using either methane or hexane at
concentrations that are close to the leak-detection limits. In most cases,
the leak-detection 1imit is 10,000 ppmv, however, for certain sources, it is
500 ppmv above the background levels.

Methane-in-air is generally the preferred calibrant gas for the high
concentration range.41 A hexane-in-air concentration of 10,000 ppmv should
not be prepared because it is too close to the lower explosive limit. Also,
some hexane can condense on the calibration bag surfaces at this high concen-

11 If hexane-in-air calibrations are necessary, the chosen concentra-

tration.
tion should be a compromise between the need for adequate calibration of leak-
detection levels and the practical safety and reproducibility problems inherent
in the use of hexane. The EPA has taken the position that the choice of cali-
brant gas does not affect the ability of instruments to detect fugitive 1eaks.41
Some VOC instruments, such as photoionization and infrared instruments,
do not respond to methane (Section 3). With these units, a different cali-
bration gas should be used. If the inspection is concerned primarily with
one specific organic compound (e.g., hexane), that compound can be used for
calibration. In other cases, a calibration gas that adequately represents the
expected mixture of organic compounds that could be leaking from the source
should be used. The calibration gases recommended by the instrument manufac-

turers are shown in Table 13 as a general guide to inspectors.

TABLE 13. RECOMMENDED CALIBRATION GASES FOR ROUTINE INSTRUMENT SERVICE

_Type of Calibration

instrument Manufacturer gas Reference
FID Foxboro Methane 19
FID HNU Systems, Inc. Benzene 20
PID AID Inc. Benzene 38
Catalytic

combustion Bacharach Hexane 43
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The calibration procedures for each instrument model are specified in the
instruction manuals. Material presented in this section is intended to
emphasize the importance of certain calibration procedures discussed in these
various instruction manuals.

Regardless of the type of VOC instrument, the flow rate of the gas during
calibration should be approximately equal to the flow rate during normal use
of the instrument, as flow rate influences the measured concentration.24
Proper flow rate is very important for the FID instruments.

The two main calibration techniques that can be used are 1) commercially
prepared calibration gas mixtures or 2) blended calibration gas mixtures. The
commercially prepared calibration mixtures are more convenient, but they are
slightly more expensive than the calibration mixtures blended onsite. When
commercially prepared mixtures are used, a large cylinder containing a certi-
fied concentration of calibration gas (balance of gas mixture is air) is used
to fill a TEDLAR bag. The instrument simply withdraws a gas sample from the
bag at a rate of 0.5 to 3.0 liters a minute, depending on the normal sampling
rate. The estimated time required for the calibration is shown in Table 14.

TABLE 14. CALIBRATION TIME REQUIREMENTS WHEN
USING COMMERCIALLY PREPARED CALIBRATION GASES

Time required,

Activity minutes

Set up instrument 2
Instrument warmup and calibration assembly setup 10
Flush sample bags 5
Fi11 bags with calibration gas and with zero air 2
Reset instrument 5
Record results in notebook or on logsheet 2

Total 26

Obtaining the desired calibration gas mixture in commercially prepared
cylinders is sometimes impractical. In such cases, the mixture can be pre-
pared by blending the calibration compound with hydrocarbon-free air in a
large TEDLAR or TEFLON bag. This is a much more time-consuming procedure.
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For example, the specific steps in the procedures used by Menzies and Fasano

are as follows:

1. Flush and evacuate bag three times with hydrocarbon-free air.
2. Fill bag with hydrocarbon-free air.
3. Inject a known volume of test compound into the bag.

4. Permit at least 1 hour of equilibration to ensure adequate evapora-
tion (if sample is liquid) and mixing.

5. Draw gas sample from the bag.

Menzies and Fasano prepared the hydrocarbon-free air by passing compressed air
through silica gel (for air drying), charcoal, and a high efficiency filter.
As long as the charcoal bed is not saturated with water and/or organic vapor,
it should adequately remove organic vapor. Charcoal beds do not remove
methane, however. Menzies and Fasano metered the hydrocarbon-free air into
the bag by using a rotameter. Presumably, they used precision rotameters or
other accurate gas flow monitors to achieve a known concentration within the
required accuracy of + 2 percent. They injected the calibration compound (a
liquid in their work) into the bag with a microliter syringe.

Calibration time requirements can be high. Menzies and Fasano recommended
an equilibration time of 1 hour to inject the liquid into the gas. Even when
a calibration gas is introduced into a bag, the equilibration time should be
between 15 and 30 minutes. Additional time is required to flush the bags
several times with VOC-free air. Time requirements for a bag sample calibra-
tion are summarized in Table 15.

Because of the lengthy calibration time required by this approach, it
would be especially helpful to have an instrument specialist conduct the pro-
cedure. This person could calibrate several instruments simultaneously, as
much of the time is spent in 1) waiting for the instrument to warmup, 2) wait-
ing for the bag evacuation pump to empty the TEDLAR bag, and 3) waiting for
the gas sample to equilibrate in the bag.

When charcoal beds are used to provide the VOC-free air, a routine check
should be made to determine breakthrough of organic compounds.24 This is done
by passing a low-hydrocarbon-concentration gas stream (approximately 10 to 50
ppmv) through the bed for a period of 5 to 10 minutes. If the bed has not
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TABLE 15. CALIBRATION TIME REQUIREMENTS WHEN CALIBRATION
GAS MIXTURES ARE BLENDED

Time required,
Activity minutes
Setup instrument 2
Instrument warmup and calibration assembly setup 15
Empty and flush bags 10
Inject calibration compound and equilibrate 30 to 60
Set calibration and zero 5
Record results in notebook or on logsheet 2
Total 75 to 105

become saturated, the outlet hydrocarbon concentration should be low. Obvious-
1y, methane should not be used as the hydrocarbon because charcoal is ineffec-
tive in adsorbing methane.

Field Span Check Procedures--

The following are some of the various ways to calibrate the portable
instrument onsite:

0 Use large pressurized gas cylinders transported to inspection sites.
0 Use certified gas cylinders provided by the source being inspected.

0 Use disposable gas cylinders with the appropriate gas composition
and concentration.

) Use a gas sampling cylinder with a gas blending system.

Transporting large pressurized gas cylinders is generally impracticable
because most agencies do not have the vehicles necessary for this purpose.
It is not safe to transport unsecured, pressurized gas cylinders in personal

or State-owned cars. Furthermore, there are specific Department of Transpor-
tation (DOT) regulatons governing the shipping of compressed gases.

Using the source's gas cylinders is certainly the least expensive approach
for a regulatory agency; however, the appropriate gas cylinders are not always
available. Also, the use of the source's cylinders prevents the agency from
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making a completely independent assessment of the VOC fugitive leaks and from
evaluating the adequacy of the plant's leak-detection program.

Using disposable cylinders of certified calibration gas mixtures is rela-
tively simple because no onsite blending is necessary and the cylinders are
easily transported. The calibration gas mixture may be fed to the instrument
directly by using a preset regulator that provides constant gas flow and pres-
sure; or the gas can be fed into a TEDLAR or TEFLON bag, from which it is
drawn into the portable instrument.

A third approach involves the use of a stainless steel gas sample cylinder
with a small TEDLAR sample bag. A small quantity of calibration gas is drawn
from a large cylinder of certified gas mixture (at the agency's main labora-
tory) into the small transportable gas sample cylinder. The calibration gas
is kept at a relatively low pressure to minimize safety problems during trans-
port of the material to the jobsite. The compressed gas is transferred to the
TEDLAR bag through a regulator and needle valve. At a pressure of 325 psig,

a 1 liter sample cylinder should provide enough span check gas for two field
checks. Zero air can be supplied by drawing ambient air through a small char-
coal filter. This approach is very inexpensive because the agency is using
small quantities of the certified calibration gas mixture from the main cylin-
der at the laboratory and they are not purchasing any disposable cylinders.
Some additional development work on this simple approach is necessary to
ensure that a regulator is available to transfer the gas from the main cylin-
der to the sample cylinder at pressures reaching several hundred psig. Most
regulators have a delivery pressure 1imit of 100 psig.30’31 [t is also neces-
sary to confirm that the compressed gas can be transferred safely. It should
be noted, however, that this is the same approach used to fill the hydrogen
fuel cylinders on the flame ionization analyzers. Therefore, an approach of
this type should be feasible.

Relatively little time is required for the span checks when portable
cylinders of certified gas mixtures or transfer gas sample cylinders are used.
The time required for various activities is indicated in Table 16. It should
be noted that the instrument warmup must be done anyway, therefore this time
should not be "charged" against the span check. The overall time commitment
to the field span checks is not excessive when one considers the clear indica-
tion of organic vapor analyzer performance that these checks provide.
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TABLE 16. TIME REQUIRED FOR FIELD SPAN CHECKS

Time required,
Activity minutes

Initial span check

Assemble and leak-check instrument 4
Warmup instrument and assembly of span check
equipment 10
Monitor span check gas 2
Record results in field notes 2
Subtotal 18

Midday span check

Return to location of span check assembly 15
Fi1l bag/start span check system 4
Monitor span check gas 2
Record results in field notes 2
Subtotal 23
Final span check
Fi1l bag/start span check 4
Monitor span check gas 2
Record results in field notes 2
Empty bag and pack span check equipment 4
Subtotal 12

The field span check should be performed as far away as possible from
potential sources of fugitive VOC. It should also be performed in areas
where there are no large AC motors or other equipment that generate strong
electrical fields, as such equipment can have an adverse effect on certain
types of instruments (e.g., photoionization ana]yzers).19 The charcoal filter
used in the "clean air" supply should be routinely regenerated to avoid the
possibility of saturation. The charcoal filter should be checked occasionally
for saturation by supplying a moderate, known concentration of VOC and then
checking the measured exit concentration after several minutes.

Data concerning the span checks should be recorded in the inspector's
field notes. This will demonstrate that the specific unit operated properly
during the period in which compliance information was obtained at the
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inspection site. If gauges are provided with the instrument, the field in-
spector also should occasionally note the instrument sample gas flow rate.

5.1.2 Thermocouples

Thermocouples may be tested in several ways. The simplest method for
testing is checking a thermocouple in an ice bath and in boiling distilled
water. There are electronic "ice point" reference circuits commercially
available to check thermocouple operation. There also is an isothermal zone
box test equipment to test the thermocouple in a different range. There are
several suggestions for thermocouple operation. These inc]ude:3

1. Use the largest wire possible that will not shunt heat away from
the measurement area

2. Avoid mechanical stress and vibration that could strain the wires
3. Avoid steep temperature gradients
4. Use the thermocouple wire well within its temperature rating

5. Use the proper sheathing materials in hostile environments.

5.2 ROUTINE LABORATORY EVALUATION OF INSTRUMENT PERFORMANCE

Routine laboratory evaluation of instrument performance must be con-
ducted. This evaluation includes determination of response factors, deter-
mination of response time, determination of instrument sample flow rates, and
calibration precision tests.

5.2.1 Determination of Response Factors

When published response factors for the organic compounds being monitored
are much greater than 1 (approaching 10) or much smaller than 1 (approaching
0.1), however, it would be prudent to measure the response factor for these
specific compounds. A response factor of 10 is the maximum allowed by Method
21, which means that the meter response was 10,000 ppmv when the actual con-
centration was 100,000 ppmv. Although Method 21 does not specify a lower
limit to the response factor, a response factor value of 0.1 means the observed
concentration is 10,000 ppmv when the actual concentration is only 1,000 ppmv.
The general procedure for measuring the response factor is presented in Method
21 (Appendix A).
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5.2.2 Determination of Response Time

The response time of the organic vapor analyzer is an important operating
variable. A decrease in instrument response time due either to leakage down-
stream of the pump or to increased flow resistance through instrument probes
and filters can slow down the field work.

For compliance with Method 21 specifications, the response time should
be checked before initially using the instruments in the field and whenever
the sample flow system has been changed. Agency personnel should conduct this
test more frequently, however, to confirm that no leakage of sample air has
occurred downstream of the pump. The use of soap solution is the only alterna-
tive to identify sample gas leakage after the instrument pump,18 and it is
difficult to apply and observe soap solution in the cramped areas around the
instrument pumps. Instructions for conducting response factor tests are
included in Section 4.4.3 of Method 21.

5.2.3 Determination of Instrument Sample Flow Rate

For organic vapor analyzers, especially those without flow monitors, the
sample flow rate should be measured on a routine schedule. A calibrated rota-
meter or other flow sensor should be used to determine the flow rate when the
typical particulate filters, prefilters, and other flow restrictions are in
place. If an instrument rotameter is used, its adequacy should be checked.

The fact that instrument response is relatively insensitive to sample
flow rate (i.e., photoionization analyzers) does not eliminate concern over
proper flow rate. The tip of the sensor probe operates much like a small
hood, and reductions in sample flow rate reduce the effectiveness of poliutant
capture. Furthermore, if the probe is not oriented correctly, the "high"
pressure organic vapor plume acts like a strong cross-draft across the probe
inlet. For these reasons, maximum capture effectiveness is essential, and
reduced sample flow rates should be of concern regardless of the type of
organic vapor analyzer used.

5.2.4 Calibration Precision Tests

Calibration precision tests must be made before the analyzer is placed in
operation and at 3-month intervals thereafter. The general procedures are
discussed in Section 4.4.2 of Method 21. As with the other instrument
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evaluation procedures, this test is best performed by instrument specialists
who are assigned responsibility for routine calibration and maintenance of
all the agency's portable instruments (discussed in Section 4.4 of this

manual).

5.3 ROUTINE FIELD-ORIENTED EVALUATIONS OF INSTRUMENT CONDITIONS AND PERFORMANCE

Several instrument performance checks should be made before the inspector
leaves for the jobsite and during the routine screening of possible fugitive
VOC sources. The field-check procedures are in addition to, not a replacement
for, the calibration procedures discussed earlier. The daily calibration, the
field span checks, and the routine field performance checks are necessary to
confirm that the instrument is operating properly. Preferably, the initial
instrument checks should be made by the regulatory agency's instrument specia-
1ist assigned responsibility for the monitors. Brief notes concerning each
day's initial instrument checks should be included in the main instrument
evaluation/maintenance notebook kept in the instrument laboratory. The inspec-
tors make the field checks by using the instruments at the jobsite and docu-
mentation of these field checks should be part of the inspectors' field notes.

5.3.1 Initial Instrument Checks

It is very important that a few simple instrument checks be made before
the inspector leaves for the jobsite. The appropriate field checks for each
instrument can be found in the instruction manual supplied by the instrument
manufacturer. The following common factors, however, should be checked re-
gardless of the type of instrument:

0 Leak checks including integrity of sample line and adequacy of
pump operation

0 Probe condition

0 Battery pack status

0 Detector condition

0 Spare parts and supplies.

A1l of these checks can be made in a period of 5 to 15 minutes. Repairs
to the detectors, batteries, and probes usually can be accomplished quickly if
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a set of spare parts is kept on hand. Some of the checks that should be made

before field work is begun are discussed in the following subsections.

Leak Checks--

To leak check the probes on units with flow meters, the probe outlet
should be plugged for 1 to 2 seconds while the sample pump is running. If
the sample flow rate drops to zero, there are no significant leaks in the en-
tire sampling line. If any detectable sample flow rate is noted, further
leak checks will be necessary to prevent dilution of the VOC sample gas during
screening tests. The leak checks involve a step-by-step disassembly of the
probe/sample line starting at the probe inlet and working back toward the
instrument. At each step, the probe/sample line is briefly plugged to deter-
mine if inleakage is still occurring at an upstream location. Once the site
of leakage has been determined, the probe/sample line is repaired and reassem-
bled. To confirm that the probe/sample line is now free of air infiltration,
the probe is again briefly plugged at the inlet to demonstrate that the sample
flow rate drops to zero.

When leaks are detected, there is sometimes a tendency to overtighten
the fittings, especially those between the instrument body and the end of the
sample line. With some types of fittings (e.g., Swagelok fittings) over
tightening can damage the fitting and even lead to persistent 1eaks.38

Units that do not have flow monitors should be leak-tested by installing
a rotameter on the sample line as close as possible to the inlet to the instru-
ment body. The leak-testing procedure described above can then be followed.
Also, the sound of the pump should be noted, as this provides one qualitative
means of identifying pluggage. It should be noted, however, that pump noise
is useless for identification of probe leakage because the pump continues to
receive air due to the infiltration.

One report states that the catalytic combustion units should not be leak-

tested by plugging the probe.24

Short-term loss of sample flow would reportedly
lead to high detector temperatures. One manufacturer, however, reports that

the detector used on their instrument is the same as the detector used on a
diffusion-controlled sampler and that the short-term loss of sample flow would

not be a significant prob]em.21
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When more than one probe can be attached to the instrument body, each
probe should be tested. Only those that can be sealed properly should be
packed for field use.

Probe Condition--

The probes for some instruments can contain a number of independent com-
ponents, especially those that dilute the sample before analysis. The physi-
cal condition of the probe should be visually-checked before usé. These checks
include, but are not limited to:

0 Presence of any organic deposits on the inside of the probe
0 Presence of clean particulate filter in the probe

o Condition of orifice(s) used to control dilution air flow into
the sample probe

0 Condition of sealing "0" ring or other sealing assembly used to
prevent inadvertent dilution of sample flow.
Any deposits found should be removed, or a different probe should be used.
Cleaning instructions can be found in the manufacturers' operating manuals.
Generally, the probes are cleaned with acetone and then carefully purged of

any acetone vapor before assemb]y.19

Battery Pack Status Checks--

Checking the battery pack is particularly important because it can be a
source of frequent problems. The battery pack condition is normally checked
by simply switching the instrument to the "Battery Check" position and observ-
ing the dial setting. If the battery appears at all weak, a new battery pack
should be installed. Most batteries fail because they have not been recharged
sufficiently.

The Ni-Cd batteries, used in many photoionization, catalytic, and
infrared instruments, must be charged for 8 to 12 hours for each 8 hours of
operation. These batteries are very vulnerable to overcharging. Recent
improvements in the Ni-Cd battery chargers, however, have substantially

reduced the chance of overcharging.38

Despite a common misconception, the
lead acid-gel batteries commonly used in FID instruments are not subject to

overcharging, and they should be left on the battery pack recharger whenever
the instrument is not in use.19
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During cold weather, weak batteries will operate for only a short period.
In fact, if the unit is to be operated in cold conditions for most of the
inspection day, it would be helpful to bring a second battery pack along so
the battery pack can be replaced at midday.19

Detector Condition--

Each of the instruments includes a key component within the VOC detector.
Rather than an initial calibration (recommended earlier in Section 5.1), some
inspectors check the detector status by briefly monitoring automobile exhaust.
This is not generally advisable because condensable organic compounds and par-
ticulate matter can deposit in the probe, partially plug the filters, and even
damage the detector. If a qualitative response test is desired, an organic
vapor source, such as a cigarette lighter (do not take into plants to be
inspected), certain marking implements, 1iquid paper thinner, or a small sample
bag should be used. A complete calibration is preferred over these qualitative
response checks.

The flame ionization instruments are checked by depressing the ignitor
button for several seconds. If the unit will not ignite after repeated attempts,
there may be problems with the batteries, ignitor, or hydrogen supply. Most
of these problems cannot be solved immediately; therefore, other instruments
will have to be used until the repairs are completed. Hydrogen leak problems
are much less prevalent with newer instruments.19 Failure of the catalytic
units to respond to organic vapor is often due to failure of the main detector
cell, an easily replaced component.

Spare Parts and Supplies--

Most of the instruments used on VOC inspections are sophisticated instru-
ments rather than simple "off-the-shelf" items. Each requires some spare parts
and supplies to ensure that the inspection is not terminated prematurely. Table
17 provides a partial listing of the recommended spare parts for each general
type of instrument. Al1l of the parts listed should be carried to the jobsite.
Other spare parts (discussed in Section 4) should be left at the instrument
laboratory/shop. Further information is available in the manufacturers' operat-
ing manuals and from the manufacturers' representatives.
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TABLE 17. PARTIAL LISTING OF RECOMMENDED ONSITE SPARE PARTS
AND SUPPLIES FOR PORTABLE INSTRUMENTS

Instrument Spare parts and supplies
Flame ionization detectors Battery pack
Particulate filters
Glass wool

TYGON tubing (1 foot)

Photoionization detectors Window cleaning kit
Spare lamp
Particulate filters
Glass wool

Dilution probe

TYGON tubing (1 foot)
Rotameter

Battery pack

Nondispersive infrared detectors Battery pack
Particuiate filter
Rotameter

Glass wool

TYGON tubing (1 foot)

Catalytic combustion units Detector

Battery pack
Particulate filter
Rotameter

TYGON tubing (1 foot)

Thermocouples Battery
Probe

5.3.2 Routine Performance Checks During Field Work

Several routine performance checks should be conducted during field work.
These checks take very little time and demonstrate that the unit is continuing

to perform in a proper manner. They also should be discussed briefly in the
field notes.

Instrument Zero--

The instrument zero should be rechecked whenever it has been exposed to
very high organic vapor concentrations and whenever organic liquids may have
been inadvertently sucked into the probe.18’24’44 The instrument zero should

be checked at least twice a day, even when these problems do not occur or are
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not suspected. It can be checked by sampling background air at a location up-
wind of any possible VOC sources or by supplying some charcoal-filtered air to
the analyzer. 1If the zero has drifted significantly, the probe particulate
filter and the prefilter (if one is used) should be replaced. Also, the probe
should either be cleaned or replaced. The instrument then should be recali-
brated before the field work continues.

Instrument Response--

The instrument response should also be checked routinely during field
testing because all of the instrument types are vulnerable to operating prob-
lems that can result in reduced sensitivity or complete loss of response. In
the case of FID's, exposure to very high VOC concentrations (above 70,000
ppmv) can lead to flame out of the um’t.19 It is sometimes difficult to hear
the audible flame-out alarm over plant noise unless earphones (supplied with
some models) are used. If the inspector fails to hear the flame-out alarm,
he or she could miss a number of fugitive leaks.

The catalytic combustion units are also vulnerable to problems when ex-
posed to very high concentrations. The detector can reach temperatures high
enough to cause some loss of the catalyst coating.21 If done repeatedly, this
can also shorten the 1ife of the detector.21 Exposure to lead-containing
gasoline can lead to some poisoning of the detector cata'lyst.21 For these
reasons, the response should be checked whenever the unit is "pegged." The
remaining gas in the TEDLAR bag used for span checks provides a convenient
source of organic vapor to confirm instrument response.

Response problems of the photoionization and nondispersive infrared
detectors result primarily from deposition of condensed organic compounds on
the optical surface. The window should be cleaned at least once a day and
whenever material might have been deposited as a result of exposure to high con-
centrations or entrained 1iquids.39’40’45 Unfortunately, contamination on the
optical window is not always visible. Therefore, inspectors should simply
assume the window is dirty and take the necessary time to use the cleaning
solution. Instrument manufacturers recommend a solvent similar to methanol
(instrument manufacturers should be contacted for specific recommendations)
for routine c]eaning.39’40 The cleaning compound is mildly abrasive and is
intended only for stubborn deposits that cannot be removed by more gentle
cleaners.z7
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Battery Condition--

In the case of some FID's, weak batteries will not have enough power to
operate the ignitor, even though a proper reading was obtained during the bat-
tery check.19 This can be a problem after the FID has been operated for several
hours and after a number of flame-outs have occurred. Therefore, the instrument
operator should check the battery condition several times during the day.

Probe/Sampling Line Leakage--

The probe and sampling line integrity should be checked several times a
day by simply plugging the probe inlet. The flow rate indicated by the instru-
ment meter (if one is present) and the sound of the instrument should be
noted. Any potential Teaks should be corrected before work is continued.
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SECTION 6
FIELD INSPECTION PROCEDURES AND INSPECTION SAFETY

This section presents field measurement procedures for regulatory agency
inspectors. The first subsection presents several basic reasons why the
measurement procedures used by agency inspectors are inherently different from
those that may be used by source personnel or their consultants. It also pre-
sents some important basic principles concerning the inspection of VOC and air
toxic sources. The remaining subsections concern major types of sources for
which portable inspection instruments have proven useful. Safety considera-
tions have been integrated with the information concerning field inspection
procedures and underlined to emphasize their importance as an essential part of
all activities involving the portable instruments.

6.1 PRINCIPLES, REQUIREMENTS, AND LIMITATIONS OF AGENCY INSPECTIONS

One of the basic premises of the inspection techniques presented in this
section is that the agency inspector does not have sufficient time to survey
all potential sources of fugitive emissions independently or to monitor the
performance of all air pollution control devices completely. Furthermore, each
inspection involves a review of the permits, a review of operating records, and
interviews with appropriate plant supervisory personnel. Because the use of
portable instruments, the subject of this manual, composes only one part of
the overall inspection, it is unrealistic to assume that agency inspectors can
spend the majority of the inspection day using the portable instruments.
Rather, inspectors must be able to select those few measurement activities that
are most useful in the characterization of the overall conditions at the facil-
ity. In the case of fugitive VOC and air toxic leaks, the inspector must
determine the monitoring accordingly.

Field inspection surveys conducted by plant personnel and consultants
often involve a team of at least two individuals--one to operate the
instrument and one to record the data and tag the appropriate sources.
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Regulatory agencies usually send only one inspector. As a result, the inspec-
tion proceeds more slowly, as the inspector normally must set the instrument
down to record the results. This problem cannot be solved by the use of con-
tinuous recorders because most of them are not intrinsically safe and should
not be used.

The data obtained by regulatory agency inspectors must be of the highest
quality reasonably possible because these data are used to determine the com-
pliance status of the facility. Time should be allocated for the field span
checks, response checks, and zero gas checks discussed in the earlier sections.
It is preferable to have a limited set of data of unquestionably high quality
than a large set of potentially inaccurate data.

6.1.1 Inspection Principles

Use of the baseline technique is the best approach to inspection of air
pollution control devices such as carbon-bed adsorbers, incinerators, and vapor
recovery. The baseline technique is based on the comparison of current inspec-
tion data against unit-specific performance data obtained in the past. Shifts
in several operating parameters are used as an indication of problems. The
portable instruments are used only when there are insufficient onsite equip-
ment performance monitors or when reasonable questions arise concerning the

adequacy of the onsite gauges. The basic principles of the baseline technique
are as follows:

0 Only unit-specific data are used to evaluate performance.

0 Portable instruments are used when onsite gauges are either
unavailable or unreliable.

) Problems are identified by evaluating changes in a number of operat-
ing parameters and conditions.

0 The information is compiled in a methodical manner.

0 The inspection procedure is modified or limited to the extent
necessary to ensure safety of the inspector, plant personnel, and
the source's equipment.

The baseline technique is not directly applicable to the fugitive VOC and
air toxics leak sources, as no directly observable valve or pump operating
parameters govern the rate of fugitive emissions. These sources either leak or
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they don't. For the fugitive leak sources, the baseline concept should be
applied to the plant's Teak-detection and repair program rather than to the indi-
vidual leaking components. The adequacy of the leak-detection procedures is
determined by spot-checking potential leaking sources and by rechecking those
components that have been tagged previously. Changes over time in the leak-
detection and repair program that could have an adverse impact on total emissions
should be evaluated. In other words, the adequacy of a plant's leak-detection
and repair program is evaluated by using leak data obtained during the current
inspection and data obtained during previous inspections. This is a more
accurate approach than simply evaluating what activities are conducted at what
frequency in a given plant's program. The type of programs necessary at one
plant and those at supposedly similar facilities can differ significantly.

6.1.2 General Safety Procedures

A1l agency personnel should have an occupational health medical examination

before conducting any field inspections. This examination demonstrates that the

inspector is physically capable of the stress associated with carrying the port-
able instruments, climbing ladders/stairs, and wearing the required respirators

46 Annual medical examinations should

and other personnel protection equipment.
be required.

A1l regulatory agencies should adopt and adhere to written safety procedures

46

governing all routine activities of field personnel. Specific safety proce-

dures concerning the use of portable instruments and the types of industries
the inspector will visit should be included in these procedures.

Because agency coworkers are rarely present, the inspector should insist
that someone from the plant accompany him or her at all times to ensure that
the inspector does not inadvertently enter unsafe areas, to assist the in-
spector in the event of accidental gas releases within the facility, to get
help if the inspector is injured, and to provide general assistance and advice

regarding safety.46’47

any reason.

Prior to leaving for the jobsite, the inspector should obtain all necessary

Inspectors should not work alone in the facility for

safety equipment. A1l the safety equipment, especially respirators, should be
checked to confirm that they are in good working condition. The proper safety
shoes should be worn for the conditions that exist at the facility being
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inspected. Because safety shoe requirements differ, the plant should be con-
sulted to determine the proper type of shoe before the inspector departs for the
jobsite.

Before entering the processing areas of the facilities, the inspector
should discuss the instrument intrinsic safety with the appropriate plant repre-
sentatives. Portable instruments that are not intrinsically safe should not
be taken into Class I, Division 1 and Division 2 areas.

During the field survey, the inspector should use an organic vapor analyzer
to help determine if conditions are safe. This is especially true when a tank
with a floating roof is only partially full. These situations must be approached
with great caution as they are similar to entering a confined area. Half-face
cartridge-type respirators for organic vapor are limited to maximum concentra-
tions of 50 ppmv. This concentration can be easily exceeded in the immediate
vicinity of fugitive leaks. The inspector should use the organic vapor analyzer
to determine if poorly ventilated areas have organic vapor concentrations in
the breathing zone that are above the concentration limits of the respirator.

Inspectors rarely have the opportunity to acclimate to heat stress. Heat
exhaustion and stroke can result from the physical exertion of carrying the
instruments and from exposure to hot process equipment. Inspectors should plan
to take reqularly scheduled breaks and drink fluids to reduce the risk of heat
exhaustion and heat stroke. These breaks are good times to check the zero
drift or to perform the field span checks of the portable instruments.

6.2 SCREENING TESTS FOR VOC LEAKS FROM PROCESS EQUIPMENT

The primary purpose of the VOC leak-screening tests is to determine if the
plant's leak-detection and maintenance program is adequate. The inspection con-
sists of a review of the leak records and a field survey with an organic vapor
analyzer.

6.2.1 Selecting an Inspection Strategy

Because the time available for the field survey is often limited, the most
probable "leakers” should be targeted for evaluation. The inspector should con-
sider the following factors to determine potential problem sources.

0 Specific components identified as leakers in the past

0 Type of service (e.g., gas, light liquid, heavy liquid)
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0 Type of component (e.g., valves, pumps, flanges, compressors, open-
ended lines, relief valves)

0 Pressure of line
0 Temperature of line

0 Specific design of component (e.g., type of pump seal, type of valve,
type of valve packing)

0 Age of equipment/component
) Volatility of specific organic compound(s) being handled
0 Presence of dripping liquids.

Because the field inspector does not have the luxury of spending hours to
determine the optimum field survey strategy, it is recommended that field moni-
toring primarily emphasize the following: 1) those components/process areas
with a demonstrated history of high leak rates, 2) valves in gas and light
1iquid service, 3) pumps in light liquid service, and 4) compressors. Data
obtained during a number of EPA-sponsored studies and private studies have
clearly indicated that these sources have the highest frequency of VOC leaks

in refineries and synthetic organic chemical manufacturing industry p]ants.25’48’49’a

51 and shown in Table 18 indicate

For example, data compiled by Wetherold et al.
that valves and pumps in heavy liquid service leak much less frequently than
those in gas service and in light liquid service (1ight liquid means a boil-
ing point below that of kerosene; heavy liquid means a boiling point equal to
or above that of kerosene). Investigators have generally concluded that most
chemical plant and refinery components in heavy liquid service have a low
probability of leaking.

The data presented in Table 18 clearly indicates that flanges are a
relatively minor source of emissions. Although this is consistent with other
studies of petroleum refineries, the flange leakage in some synthetic organic
chemical manufacturing industry facilities may be higher, based on observa-
tions by Harvey and Ne]son.49 Nevertheless, flanges are not good targets for
the field survey because they are numerous and their overall Teak rate is less
than those of other components.

Conversely, most refineries and synthetic organic chemical manufacturing
industry plants have very few pumps and compressors, but the leak frequencies
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TABLE 18. ESTIMATED LEAKAGE RATES FOR REFINERY COMPONENTS?

Estimated percentage

Source type that are leaking
Valves
Gas/vapor streams 29.3
Light liquid/two-phase streams 36.5
Heavy 1liquid streams 6.7
Flanges 3.1
Pump seals
Light liquid streams 63.8
Heavy 1iquid streams 22.8

Compressor seals

Hydrocarbon service 70.3
Hydrogen service 81.2
Drains 19.2
Relief vailves 39.2

aInformation abstracted from Table 1-1 in Reference 25.

appear to be high. Several of these should be included on the field survey.
Any pump that has liquid dripping from the seal certainly should be moni-
toredsz’53 although this is not an entirely reliable indicator of excessive
fugitive emissions.52
Because of their large number in a typical refinery or synthetic organic
chemical manufacturing industry plants, valves are considered dominant sources
of fugitive VOC emissions,25’48’49 and a number of these should certainly be
included on any field survey. Unfortunately, the EPA-sponsored studies indi-
cate that a relatively small fraction of the valves are responsible for most
of the emissions from this fugitive source. For example, Wetherold and Provost
found that 3.6 percent of the valves were causing more than 90 percent of the
fugitive emissions attributed to va]ves.25 To the extent possible, the in-
spector should target the field survey toward the offending valves. The
identification of the problem is complicated by the fact that a typical re-

finery could have more than 10,000 to 20,000 va]ves.49’54
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Soap solution can be used to help in the selection of the valves to moni-

47,48,50 The time required to spray the soap on the valve stem, however,

tor.
is just slightly less than that required to monitor the emissions with an organic
vapor analyzer. Soap screening techniques are more appropriate when the actual
emissions are to be quantified by source bagging, which is a time-intensive
approach. Source bagging is commonly practiced as part of special fugitive
leak studies, but it is not a routine inspection tool.

During the field survey, inspectors should 1isten for any audible leaks,
as this may help to locate "leakers" that were not suspected. Sometimes odors
also can be of benefit in adjusting the field survey portion of the inspection.
The effectiveness of both of these techniques is limited, however.55

Another technique of limited usefulness is the "walk through" survey, in
which a portable organic vapor analyzer is used to identify areas of high con-
centrations relative to background concentrations. Supposedly, these areas
would be in the immediate area of fugitive leaks. Unfortunately, this technique
does not appear to be a reliable indicator of fugitive leak locations. Weber
and Mims found that the results could not be reproduced even when the technique
was repeated almost immediate]y.56

With regard to line pressure and temperature, Wetherold et al. found no
significant relationship between these parameters and leak frequency in refin-

51

eries,”” however, Langley et al. found that line pressure did correlate with

Teak frequency in selected synthetic organic chemical manufacturing industry

facilities.>’

Inspectors should consider line pressure only as a secondary
variable when attempting to evaluate the most important components and/or

process areas.

6.2.2 Measurement Procedures

Fugitive leaks from valves in closed systems occur primarily from the
valve stem packing gland. This packing material is intended to seal the pro-
cess gas and/or liquids from the atmosphere. As the packing lubricant is lost
or the packing material wears, some volatilization of organic vapors is possible.
For these types of valves, the emissions are monitored at the point where
the valve steam leaves the packing gland. The normal procedure is to circum-
scribe this location with the probe within 1 centimeter of the valve stem.
This close location is necessary because of the relatively poor capture
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effectiveness inherent in the probe designs used on commercially available
instruments. The capture effectiveness decreases very rapidly with distance
from the probe. The presence of a strong cross-draft due to ambient wind
further reduces the probe capture capability. For these reasons, the probe
must be placed very close to the valve packing gland. It should be noted,
however, that this brings the inspector into the immediate vicinity of the
leak because of the short length of most probes. While monitoring the leak,
the inspector could exceed the safe operating range of the respirator and even
saturate the respirator cartridge. To minimize inhalation hazards, the in-
spector should terminate any screening tests when the concentration of organic
vapor in the breathing zone exceeds the maximum safe concentration of his or
her specific respirator.

Some EPA-sponsored work has indicated that fugitive emissions from sources
such as valves could be reliably monitored at 5 centimeters from the valve stem
rather than the l-centimeter distance discussed above.52 A leak definition of
1000 ppmv at 5 centimeters appears equivalent to the conventional leak defini-
tion of 10,000 ppmv at 1 centimeter. The 5-centimeter distance is an attractive
alternative because this lessens the chance that 1iquids on the surface of the
valve will be carried into the instrument. For Method 21 inspections, however,
leak definition of 10,000 ppmv at 1 centimeter should be used to ensure con-
sistency with the regulation.

Valves used on the ends of drains or sample lines have two sources of
leakage, the valve stem and the valve seat. Most sources use a double valve
arrangement or incorporate a blind flange to protect against emission losses
through the valve seat of the main shutoff valve. To confirm the adequacy of
the drain or sampling line seal, the probe is usually placed at the center of
the discharge pipe.

Fugitive emissions from pumps occur from the pump shaft seal used to
isolate the process fluid from the atmosphere. The most commoly used seals
are single mechanical seals, double mechanical seals, and packed seals. Moni-
toring is done within 1 centimeter of the seal and the rotating shaft. A rigid
probe tip should not be used near the rotating shaft. The probe tip could

break if the inspector were not able to hold the probe absolutely steady during
the measurement. A flexible tip is usually added to the end of the rigid

probe when sampling pumps.16’58
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Most pump shafts have shaft guards that protect against entrapment in the
rapidly rotating shaft. With some instruments, it is difficult to reach
through the guard to the location of the shaft and shaft seal. The guard should
not be removed under any circumstances, and those pumps without quards should
be approached very carefully. If there is any question concerning the safety of
the measurement, it should not be performed. Pump monitoring safety should be
discussed with plant personnel before the field survey portion of the inspection

is initiated.

Several organic vapor analyzer problems can be caused by sampling gases
having too high a concentration. At hydrocarbon concentrations above 70,000 ppmv,
flame-out of flame ionization detectors can occur.19 High concentrations of
hydrocarbons can lead to very high detector temperatures and the loss of catalyst
in catalytic units. Condensation of a portion of these high concentration vapors
on photoionization unit lamp windows can reduce the sensitivity of the instrument.
The condensation of material in the probe and sampling lines can be a problem
for all types of instruments. For these reasons, the inspector should monitor
the hydrocarbon concentration while slowly approaching the valve stem, pump
shaft seal, or other source. If the instrument gauge indicates high concentra-
tions, the specific leak site on the valve stem or pump seal should be approached
very carefully. In some cases, the concentration will exceed the leak definition
even before the probe is placed close to the leak site. Obviously, in these
cases, there is no need to move the probe closer and risk affecting the perform-
ance of the organic vapor analyzer. Furthermore, there is nothing to be gained
by maintaining the probe at the leak site for two times the response time (a
general rule) if the instrument already indicates a concentration above the
leak. To the maximum extent possible, field inspectors should protect the
organic vapor analyzers against high organic vapor concentrations.

The organic vapor analyzer probe should never be placed in direct contact
with 1iquids during the monitoring of fugitive emissions. A portion of the
1iquid could be pulled into the probe and damage the instrument detector. If
there is contact with liquid, it may be necessary to clean and/or repair the
instrument.

The inspector also must exercise care when monitoring sources, such as
valves and pumps, that handle heavy liquid streams at high temperatures. Rela-
tively nonvolatile organic compounds can condense in the probe and the
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detector. Both the instrument response to the emissions and the instrument
return to zero may be slowed because of the condensation of these compounds.
For fugitive VOC sources that have a highly variable leak rate, the maximum
sustained concentration or maximum repeated concentration observed should gen-
erally be recorded.

Certain fugitive leak sources are subject to a "no detectable leak" regula-
tion, i.e., the difference between the background organic vapor concentration
and the concentration downstream of the source should not be greater than 500
ppmv. The background concentration is determined by placing the probe 1 to 2
meters upwind of the source. If other equipment interferes with the background
measurement, the upwind monitoring location can be as close as 25 centimeters.

No heroic attempts should be made to reach valves and other fugitive
sources in inaccessible locations. A relatively high percentage of the valves
are often in difficult-to-reach 1ocations.55’59

6.3 INSPECTION OF CARBON-BED ADSORBERS

Carbon-bed adsorbers are used to recover valuable solvents used in the
manufacturing process. Most larger systems are regenerative units with two or
more carbon-bed vessels. The beds are isolated one by one for regeneration
while the others remain on-line. Steam is the most common means of bed regen-
eration. Selection of the regeneration cycle is based on the need to maximize
solvent recovery while minimizing steam consumption. The organic compounds
desorbed from the bed during regeneration are condensed, along with the steam,
in a condensor. The water and the solvents are then separated in a decanter.
Unless the field inspector has a prior background in carbon-bed design and
operation, it will be difficult to identify carbon-bed system problems by using
only the control device gauges.

Portable inspection instrumentation is very useful for this type of air
poliution control device because it provides a direct means of determining
whether the removal efficiency has decreased since the baseline period. The
effluent gas during the adsorption period from each separate bed should be be-
tween 50 and 500 ppmv, if the carbon bed is being operated properly and the
adsorbent remains in good condition. If the bed is being operated too long
between regeneration cycles or the adsorbent is no longer able to handle the
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solvent loading, the effluent gas concentration increases dramatically. Emis-
sions can also increase if the bed has become partially saturated with hard-to-
remove compounds.

To determine if the carbon beds have a "breakthrough" condition, the
inspector places the portable organic vapor analyzer near the exhaust of each

60,61 The emissions should be monitored several times during

individual bed.
the adsorption cycle of each bed. Because the instrument usually is not cali-
brated for the specific solvents being handled, the value does not correspond
directly with the actual concentration. Nevertheless, a comparison of the cur-
rent value against effluent concentrations that were measured when the control
system was working properly provides an indication of operating problems. A
very high reading during the inspection is also a clear indication of bed
problems. ‘

Before being used in field work, the organic vapor analyzer should be
calibrated for a moderately low concentration. A calibration to 10,000 ppmv
methane is not appropriate when the emissions being measured are expected to
be in the range of 50 to 500 ppmv.

Portable instruments generally can be used safely on the exhaust streams
because the maximum organic vapor concentration is rarely above 25 to 50 per-
cent of the lower explosive limit (LEL). Nevertheless, field inspectors should
use only intrinsically safe instruments as other areas around the carbon bed
or the facility could have potentially explosive vapors during unusual operating
conditions.

No heroic efforts should be made to monitor carbon-bed exhaust vents that
are in difficult to reach locations. These exhausts are often too high to

reach with standard probes. Inspectors also must be careful to avoid the
downdraft emissions from the vents. Even when the carbon-bed is operating
properly, the organic vapor concentrations exceeds the maximum allowable con-
centration of cartridge-type respirators. When the bed is not operating
properly, concentrations in the stack can be very high. Plume downdraft is
quite common because the gas stream is not very hot, the exit velocities are
low, and the vents are usually only 5 to 15 feet above the ground.

Carbon-bed performance problems identified by the organic vapor instruments
can be confirmed by using a solvent material balance. Because it is relatively
time-consuming, however, this exercise is generally performed only when the bed
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emissions are abnormally high or when safety considerations preclude the use of
measurements.

Static pressure gauges have a limited application in the inspection and
evaluation of carbon-bed adsorbers. The gauge can be used to measure the
static pressure drop across the bed if static pressure measurement taps are
available above and below the bed. These data are useful in determining if
the bed has collapsed (often caused by corrosion) of if the total gas flow
rate to the carbon-bed has increased substantially.

6.4 INSPECTION OF THERMAL AND CATALYTIC INCINERATORS

Theoretically, thermometers should be very valuable for routine inspec-
tions of thermal and catalytic incinerators. On all types of incinerators,
the operating temperature is one of the main variables determining the effec-
tiveness of pollutant destruction. The independent measurement of the in-
cinerator operating temperature during the inspection would be very useful in
confirming proper operation. Unfortunately, however, the incinerators rarely
have ports in which a thermocouple could be inserted to determine the temper-
ature, partially because it is very difficult to obtain accurate measurements
with portable thermometers. If the probe is placed within the direct line-
of-sight of the burner flame, the radiant energy received by the probe can
indicate higher-than-actual gas temperatures. Conversely, thermocouple probes
partially or completely shielded by refractory baffles can indicate much
lower-than-actual gas temperatures. Most facilities rely on permanently mounted
temperature indicators installed with the incinerator rather than attempting
to measure the incinerator temperature. Chances that an onsite gauge will be
significantly in error are slight because failure of the onsite temperature
monitor usually causes the incinerator to trip off-Tine. For these reasons,
regulatory agency inspectors generally use the onsite gauge to confirm the
proper operation of incinerators.

If an independent temperature measurement is needed, the inspector can
monitor the incinerator stack temperature. A drop in this value compared with
baseline data indicates a decrease in the incinerator operating temperature.
Whereas actual incinerator conditions could not be reliably inferred from the
stack temperature data alone, large decreases in the stack temperature could
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demonstrate the need for a stack test. Most thermal and catalytic incinerator
stacks, however, do not have appropriate ports for portable thermocouples, and
many of those that do are in inaccessible locations. Inspectors must be

extremely careful when making measurements on incinerator stacks. Potential

problems include (but are not limited to) severe burns, heat stress, falls,

and inhalation hazards. It should also be noted that battery-powered thermom-
eters are generally not intrinsically safe; therefore, these instruments
cannot be used in areas where potentially explosive gas mixtures or dust

clouds could exist.

Although specific procedures have not yet been developed, organic vapor
analyzers could conceivably be used as part of an incinerator inspection. A
portion of the incinerator stack gas could be withdrawn and cooled to a gas
temperature compatible with the organic vapor analyzer. Presumably, this
would require that the instrument probe be replaced with a sampling train in-
cluding a high-temperature probe, a condensor, a moisture trap, and a particu-
late filter arranged in series. The measured organic vapor concentration
would provide a direct indication of the effectiveness of the incinerator.
Actually, a procedure of this type would be difficult to implement at the
present time for the following reasons:

0 The sampling train includes several bulky items that are time-
consuming to setup and cumbersome to transport.

0 A traverse of the stack would be necessary to determine the
presence of any stratification of partially combusted organic vapors.

0 Condensation of nonvolatile organic compounds could plug the par-
ticulate filter or damage the instrument detectors.

0 Failure to cool the stack gas adequately would result in damage to
the instrument.

0 There is no assurance that the instrument will detect a sufficient
fraction of the partially combusted organic compounds.

For these reasons, field inspectors do not currently use this technique.
A1l of the sampling train problems probably could be worked out, however, the
uncertainty of instrument response due to unknown organic compound species may
preclude use of this technique. At the present time, it is recommended that
regulatory agency inspectors not attempt to use organic vapor analyzers for
the evaluation of incinerator effluent.
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6.5 INSPECTION OF VAPQOR RECQVERY SYSTEMS

Three major types of vapor recovery systems are commonly used at gasoline
terminals: 1) carbon-bed adsorbers with followup gasoline absorption, 2) re-
frigeration, and 3) thermal oxidation. Portable instruments can be used to a
limited extent to inspect these air pollution control systems.

Vapor recovery systems using carbon adsorbers are inspected in a manner
similar to that described earlier for carbon-bed adsorbers in Subsection 6.3.
If the exhaust vent for each bed (normally there are two beds) is accessible,
the organic vapor analyzer probe can be used to confirm that the exhaust con-
centration during the adsorbtion cycle is less than 500 ppmv. Failure of the
desorption process or saturation of the bed both lead to "breakthough" and
very high VOC concentrations during the adsorbtion cycle. In fact, the emis-
sions from the carbon bed during severe malfunction can be within the explosive
range.

The potentially high vapor concentrations necessitate that the probe
initially be placed well downwind of the exhaust vent in an area where dilu-
tion of the effluent has already occurred. If the observed concentration is
high (> 200 to 300 ppmv), the bed obviously is not operating properly and no
further measurements are necessary. If the downwind concentration is very
low, the probe can be advanced slowly toward the exhaust vent itself. If the
observed concentration exceeds several thousand ppmv at any time, the measure-
ments should be discontinued. This cautious approach is required because of
the remote possibility that a significant static charge can accumulate on the
instrument probe or the inspector's clothing as he or she walks around the
unit. A spark in a cloud of gasoline vapors within the explosive range would
have serijous consequences. Therefore, the probe is never allowed to enter
the exhaust plume at an area where explosive concentrations could conceivably
exist.

Many carbon-bed vapor recovery systems do not have platforms above the
beds to permit access to the exhaust vents, which are usually 10 to 15 feet
above the ground. When this is the case, inspectors should not attempt to
climb up to the vapor recovery systems to reach the exhaust vents.

Portable instruments have very little application in the inspection of
the refrigeration and incinerator vapor recovery systems. In the case of the
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refrigeration units, the normal exhaust concentrations are 30,000 to 50,000
ppmv, which are above the normal operating range of most instruments. Further-
more, the gasoline vapor concentration can be in the explosive range. Also
access to the exhaust vents, normally 10 to 15 feet high, is generally very
poor. The thermal incinerators rarely have measurement ports to permit the

use of portable thermometers, and the inherent measurement accuracy problems
are the same as those for large thermal and catalytic systems.

6.6 SURVEYING EMISSIONS FROM STACKS, VENTS, AND ROOF MONITORS

Regulatory agency personnel have expressed an interest in evaluating the
organic vapor emissions from stacks, vents, and roof monitors as part of
special inspections. Some of the principal objectives of these surveys are
summarized below:

0 To evaluate possible sources of community odors.

0 To evaluate emissions from bypass stacks and vents believed to be
sealed.

0 To evaluate adequacy of pollutant capture in specific process areas
and buildings.

0 To identify sources of organic compounds not currently included on

the plant emission inventory or covered by operating permits.

These activities are obviously different from those of a conventional
source inspection. Unfortunately, most regulatory agencies currently do not
have the necessary equipment to perform such evaluations. Presumably, the
organic vapor analyzers purchased for inspection of VOC and air toxic sources
could be used for these additional activities.

Stacks, vents, and roof monitors are difficult sources to measure with
portable organic vapor analyzers. All of the commonly used instruments are
easily damaged if particulate is carried into the instrument detector. Con-
densable organic vapors, condensable acid vapors, and moisture could severely
damage the instrument detectors, the instrument pumps, and the entire
sample-handling system. Thus, the instruments should include a moisture trap
and a particulate filter, at the very minimum. An additional glass wool plug
at the probe inlet would provide additional protection. Both the glass wool
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and the instrument particulate filter should be changed if there is an indica-
tion that the sample flow rate has decreased during the survey.

High organic vapor concentrations can lead to flame-out of the FID's and
damage to all types of instrument detectors. When high concentrations are
expected, the instrument should include a dilution probe. As an alternative,
the sample could be taken in a TEDLAR or TEFLON bag and diluted with hydro-
carbon-free air before the instrument is used. If high VOC concentrations are
accidently found, the probe should not be left in the high concentration stream
for a Tong time.

In sources of this type, the specific chemical compounds in the gas
stream are rarely known. Lack of knowledge concerning the appropriate re-
sponse factors makes it difficult to interpret the organic vapor analyzer
meter readings. The instrument simply provides a qualitative indication of
the presence or absence of high concentrations of organic vapors. In some
compounds, the response may be so poor that small sources of emissions will
not be reliably identified. To improve the reliability of detection, field
inspectors could use two different types of analyzers. Combinations such as
an FID and a PID, a catalytic unit and a PID, or an FID and an infrared unit
would cover a much broader group of organic compounds. This also increases
the time and difficulty of the survey, however.

Before conducting any surveys of stacks, vents, and roof monitors, regu-
latory agency personnel should carefully evaluate the potential safety hazards
and the potential variability of emissions. It may be difficult to obtain
good data even if the instruments are responding properly.

Many fugitive emissions passing up through the stacks, vents, and roof
monitors are intermittent in nature. Some degree of luck is necessary to have
the instrument at the right spot at the right time. The probability of detec-
tion is improved if the inspector is familiar with the plant operating cycles.
Even with a good working knowledge of the plant operations, however, the
inspector can miss the short-term emission events. Another major problem
is the size of some of the vents and roof monitors. The probes used with the
portable instruments are relatively short and would not be appropriate for
traversing large open sources. Although the use of longer probes is possible,
the additional flow resistance could have a detrimental effect on the
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instrument's sample gas flow rate. This is important because some instruments,
notably the FID, are especially sensitive to flow rate variation.

Several potentially serious safety problems must be considered before
surveys of stacks, vents, and roof monitors are attempted:

0 Falls through weak roofs

0 Sudden exposure to potentially toxic compounds through inhalation
if a pollutant downdraft exists

o] Heat stress around hot sources

0 Climbing hazards because of the cumbersomeness of the portable
instruments and accessories.
The most important of the safety problems is the possibility of falls through
weak roofs. Structural problems in portions of roofs are very common and it
is often difficult to spot the weak areas. Agency inspectors must exercise

extreme caution when walking across or working on roofs. Unfortunately, walk-

ing across the roofs is the only way to read most of the vents and roof moni-
tors. The second major problem is the sudden exposure to high concentrations
of potentially toxic organic compounds. Exposure can occur before the in-
spector can put on the respirator and the organic vapor concentrations can
greatly exceed the allowable limits of the respirator. The problem is further
compounded by the fact that some of the organic compounds are skin- and eye-
absorbable, thus Timiting the help provided by a respirator.

Based on the potential instrument damage, the uncertainties of instrument
response, the variability of pollutant emissions, and the possible safety
hazards, extreme care should be exercised in conducting these type of surveys.
Obviously, if unsafe conditions exist with respect to these type of surveys
they should not be conducted.
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Method 21. Determination of Volatile Organic
Compounds Leaks '7¢

1. Applicability and Principle.

1.1 Applicability. This method applies to
the determination of volatile organic
compound (VOC] leaks from process
equipment. These sources include. but are not
limited to. vaives, flanges and other
connections. pumps and compressors.
pressure relief devices. process drains. open-
ended valves, pump and compressor sesl
system degassing vents, accumulator vessel
vents, agitator seals. and access door seals.

1.2 Principle. A portable instrument is
used to detect VOC leaks from individual
sources. The instrument detector type is not
specified. but it must meet the specifications
and performance cnteria contained in Section
3. A leak definition concentration based on a
reference compound is specified in each
applicable regulation. This procedure is
intended to locate and classify ieaks only.
and is not to be used as a direct measure of
mass emission rates from individual sources.

2. Definitions.

2.1 Leak Definttion Concentration. The
local VOC concentration at the surface of a
leak source that indicates that a VOC
emission (leak] is present. The leak definition
!s an instrument meter reading based on &
reference compound

2.2 Reference Compound. The VOC
species selected as an instrument calibration
basis for specification of the leak definition
concentration. (For example: If a leak
defimtion concentration 13 10,000 ppmv as
methane, then any source emussion that
results in a local concentration that yields a
meter reading of 10.000 on an instrument
calibrated with methane would be classified
as a leak. In this example. the ieak defimtion
18 10,000 ppmv. and the reference compound
is methane.)

2.3 Calibration Gas. The VOC compound
used to adjust the instrument meter reading
to a known value. The calibration gas is
usually the reference compound at a
concentration approximately equal to the
leak definition concentration.

2.4 No Detectable Emiss:on. The local
VOC concentration at the surface of a leak
source that indicates that a VOC emission
(leak) is not present. Since background VOC
concentrations may exist. and to account for
instrument drift and imperfect
reproducibility. a difference between the
source surface concentration and the local
ambient concentration is determined. A
difference based on meter readings of less
than a concentration corresponding to the
mimimum readability specification indicates
that 8 VOC emission {leak) is not present.
(For example. if the leak definition in a
regulation 1s 10.000 ppmv, then the allowable
increase in surface concentration versus local
ambient concentration would be 500 ppmv
based on the instrument meter readings.)

25 Response Factor. The ratio of the
known concentration of a VOC compound to
the observed meter reading when measured
using n instrument calibrated with the
reference compound specified in the
application regulation.

2.8 Calibration Precision. The degree of
agreement between measurements of the
same known value. expressed as the relative
percentage of the average difference between

the meter readings and the known
concentration to the known concentration.

2.7 Response Time. The ime interval
from a step change in VOC concentration at
the input of the sampling system to the time
st which 90 percent of the corresponding final
value is reached as displayed on the
instrumefit readout meter.

3. Apporatus.

3.1 Monitoring Instrument.

3.1.1 Specifications.

a. The VOC instrument detector shall
respond to the compounds being processed
Detector types which may meet this
requirement include. but are not limited 10,
catalytic oxidation, flame ionization, infrared
absorption, and photoionization.

b. The instrument shall be capable of
measuring the leak definition concentration
specified in the regulation.

c. The scale of the instrument meter shall
be readablie to15 percent of the specified leah
definition concentration.

d. The instrument shall be equipped with a
pump so that 8 continuous sample 1s provided
to the detector. The nominal sample flow rate
shall be % to 3 liters per minute.

e. The instrument shall be intnnsically safe
for operation in explosive atmospheres as
defined by the applicable U.S.A. standards
(e.g.. National Electrical Code by the National
Fire Prevention Association). 2 3

3.1.2 Performance Criteric.

a. The instrument response factors for the
individal compounds to be measured must be
less than 10.

b. The instrument response time must be
equal to or less than 30 seconds. The
response time must be determined for the
instrument configuration to be used dunng
testing.

c. The calibration precision must be equal
to or less than 10 percent of the calibration
gas value.

d. The evaluation procedure for each
parameter 1s given in Section 4.4.

3.1.3 Performance Evaluation
Reguirements.

a. A response factor must be determined
for each compound that is to be measured.
either by testing or from reference sources
The response factor tests are required before
placing the anaiyzer into service, but do not
have to be repested as subsequent intervals

b. The calibration precision test must be
completed prior to placing the analvzer into
service, and at subsequent 3-month intervals
or at the next use whichever is later.

c. The response time test 1s required prior
to placing the instrument into service. If a
modification to the sample pumping system
or flow configuration is made that would
change the response time. a new test 13
required pnor to further use.

3.2 Calibration Gases. The monitoring
instrument is calibrated in terms of parts per
million by volume (ppmv) of the reference
compound specified in the applicable
regulation. The calibration gases required for
monitonng and instrument performance
evaiuation sre a zero gas (air. less than 10
pprov VOC) and a calibration gas in air
mixture approximately equal to the leak
definition specified in the regulation. If’
cylinder calibration gas mixture are used. they
must be analyzed and certified by the
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manufacturer to be within +2 percent
accuracy, and s shelf life must be specified.
Cylinder standards must be either reanalyzed
or replaced at the end of the specified shelf
life. Alternately. calibration gases may be
prepared by the user according to any
accepted gaseous standards preparation
procedure that will yield a mixture accurate
to within +2 percent. Prepared standards
must be replaced each day of use unless it
can be demonstrated that degradation does
not occur during storage.

Calibrations may be performed using a
compound other than the reference
compound if a conversion factor is
determined for that aiternative compound so
that the resulting meter readings during
source surveys can be converted to reference
compound results. 213

4. Procedures.

4.1 Pretest Preparations. Perform the
instrument evaluation procedures given in
Section 4.4 if the evaluation requirements of
Section 3.1.3 have not been met.

4.2 Calibration Procedures. Assemble and
start up the VOC analvzer according to the
manufacturer’s instructions. After the
appropriate warmup period and zero internal
calibration procedure, introduce the
calibration gas into the instrument sample
probe. Adjust the instrument meter readout to
correspond to the calibration gas value.

Note —If the meter readout cannot be
adjusted to the proper value. a malfunction of
the analyzer is indicated and corrective
actions are necessary before use.

4.3 Individual Source Surveys.

4.3.2 Type I—Leak Definition Based on
Concerntration. Place the probe inlet at the
surface of the component interface where
leakage could occur. Move the probe along
the interface periphery while observing the
instrument readout. If an incressed meter
reading is observed. slowly sample the
interface where leakage is indicated until the
maximum meter reading is obtained Leave
the probe iniet at thus maximum reading
location for approximately two times the
instrument response time. If the maximum
observed meter reading is greater than the
leak defimition in the applicable regulation.
record and report the results as specified in
the regulation reporting requirements.
Examples of the application of this general
technique to specific equipment types are:

a. Valves—The most common source of
leaks from valves is at the seal between the
stem and housing. Place the probe at the
interface where the stem exists the packing
gland and sample the stem circumference.
Also, place the probe at the nterface of the
packing gland take-up flange seat and sample
the peniphery. In addition. survey vaive
housings of multipart assembly at the surface
of all interfaces where a leak could occur. 213

b. Flanges and Other Connections—For
welded flanges. place the probe at the outer
edge of the flange-gasket interface and
sample the circumference of the flange.
Sampie other types of nonpermanent joints
(such as threaded connections) with a similar
traverse.

¢. Pumps and Compressors—Conduct a
circumferential traverse at the outer surface
of the pump or compressor shaft and seal
interface. If the source is a rotating shaft.
position the probe inlet within 1 cm of the



shaft-seal interface for the survey. If the
housing configuration prevents a complete
traverse ol the shalt periphery. sample all
accessible portions. Sample all other joints
on the pump or compressor housing where
leakage could occur.

d. Pressure Reliel Devices—The
coafiguration of most pressure reliel devices
prevents sampling at the sealing seat
interface. For those devices equipped with an
enclosed extension. or horn. place the probe
inlet at approximately the center of the
exhaust area to the atmosphere.

e. Process Drains—For open drains. place
the probe inlet at approximately the center of
the area open to the stmosphere. For covered
drains. place the probe at the surface of the
cover interface and conduct a penipheral
traverse.

f. Open-Ended Lines or Valves—Place the
probe inlet at approximately the center of the
opening to the atmosphere.

8. Seal System Degassing Vents and
Accumulstor Vents—Place the probe inlet at
approximately the center of the opening to
the atmosphere.

h. Access Door Seals—Place the probe inlet
8t the surface of the door seal interface and
conduct a penpheral traverse.

4.3.2 Type ll—"No Detectaoble Emission".

Determine the local ambient concentration
around the source by moving the probe inlet
randomly upwind and downwind at a
distance of one to two meters from the
source. If an interference exists with this
determination due to a nearby emussion or
leak. the Jocal ambient concentration may be
determined at distances closer to the source,
but in no case shall the distance be less than
25 centimeters. Then move the probe inlet to
the surface of the source and determine the
concentration described in 4.3.1. The
difference between these concentrations
determines whether there are no detectable
emissions. Record and report the results as
specified by the regulation.

For those cases where the regulation
requires a specific device installation. or that
specified vents be ducted or piped to a
control device. the existence of these
conditions shall be visually confirmed. When
the regulation also requires that no
detectable emissions exist. visual
observations and sampling surveys are
required. Examples of this technique are:

(a) Pump or Compressor Seals—If
applicable, determine the type of shaft seal.
Preform a survey of the local area ambient
VOC concentration and determine if
detectable emissions exist as described
sbove.

(b) Seal System Degassing Vents,
Accumulator Vessel Vents, Pressure Relief
Devices—lIf applicable. observe whether or
not the applicable ducting or piping exists.
Also, determine if any sources exist in the
ducting or piping where emissions could
occur prior to the control device. If the
required ducting or piping exists and there
are no sources where the emissions could be
vented to the atmosphere prior to the control
device, then it is presumed that no detectable
emissions are present. If there are sources in
the ducting or piping where emissions could
be vented or sources where leaks could
occur, the sampling surveys desacribed in this

paragraph shall be used to determine if
detectable emussions exust.

433 Alternative Screening Procedure. A
screening procedure based on the formation
of bubbles in a soap solution that is sprayed
on a potential leak source may be used for
those sources that do not have continuously
moving parts. that do not have surface
temperatures greater than the boiling point or
less than the freezing point of the scap
sojution. that do not have open areas to the
atmosphere that the soap solution cannot
bridge. or that do not exhibit evidence of
liquid leakage. Sources that have these
conditions present must be surveyed using
the instrument techniques of°4.3.1 or 4.3.2.

Spray a soap solution over all potential
leak sources. The soap solution may be a
commercially available leak detection
solution or may be prepared using
concentrated detergent and water. A pressure
sprayer or ¢ squeeze bottle may be used to
dispense the solution. Observe the potential
leak sites to determine if any bubbles are
formed. If no bubbles are observed. the
source is presumed to have no detectable
emissions or leahs as apphcable If any
bubbles are observed. the instrument
techniques of 4 31 or 4.3.2 shall be used to
determine if a leak exists. or if the source has
detectable emissions. as applicable. 213

4.4 Instrument Evaluation Procedures. Al
the beginning of the instrument performar.ce
evaluation test, assemble and start up the
instrument according to the manufacturer's
instructions for recommended warmup periad
and preliminary adiustments.

4.4.1 Response Fecior. Calibrate the
instrument with the reference compound as
specified 1n the applicable regulation. For
each organic species that is to be measured
dunng individual source surveys. obtain or
prepare a known standard in air at a
concentration of approximately 80 percent of
the applicable leak definition unless himsted
by volatility or explosivity. In these cases.
prepare a standard at 90 percent of the
saturation concentration. or 70 percent of the
lower explosive limit. respectively. Introduce
this mixture to the analyzer and record the
observed meter reading. Introduce zero air
unti! a stable reading is obtained. Make a
totai of three measurements by aiternating
between the known mixture and zero air
Calculate the response factor for each
repetition and the average response factor.

Alternatively. if response factors have been
published for the compounds of interest for
the instrument or detector type. the response
factor determination 1s not required. and
existing results may be referenced. Examples
of published response factors for flame
ionization and catalytic oxidation detectors
are included in Section 5.

4.4.2 Calibration Precision. Make a total of
three measurements by alternately using zero
gas and the specified calibration gas. Record
the meter readings. Caiculate the average
algebraic difference between the meter
readings and the known value. Diwvide this
average difference by the known calibration
value and mutiply by 100 to express the
resulting calibration precision as a
percentage.

4.4.2 Response Time. Introduce zero gas
into the instrument sample probe. When the
meter reading has stabilized. switch quickly
1o the specified calibration gas. Measure the
time from switching to when 90 percent of the
final stable reading is attained. Perform this
test sequence three times and record the
results. Calculate the everage response time.
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Subpart YV—Standards of
Performancs for Equipment Leaks of
VOC in the Synthetic Organic 206
Chemicasis Manufacturing industry

§ 80.490 Appiicadifity and designation of
affected taciity.

(a)(1) The provisions of this subpart
apply to affected facilities in the
synthetic organic chemicals
manufacturing industry.

(2) The group of all equipment
(defined in § 80.481) within a process
unit is an affected facility.

{b) Any affected facility under
paragraph (a) of this section that
commences construction or modification
after January 5. 1981, shall be subject to
the requirements of this subpart.

{c) Addition or replacement of
egquipment for the purpose of process
improvement which is accomplished
without a capital expenditure shall not
by itself be considered a modification
under this subpart.

{d)(1) If an owner or operator applies
for one or more of the exemptions in th:s
paragraph, then the awner or operator
shall maintain records as required in
§ 60.486(i).2?7

{2} Any affected facility that has the
design capacity to produce less than
1,000 Mg/yr is exempt from § 80.482.

(3) If an affected facility produces
heavy liquid chemicals only from heavy
liquid feed or raw materials. then it is
exempt from § 60.482.

(4) Any affected facility that produces
beverage aicohol is exempt from
§ 60.482.

{5) Any affected facility that has no
equipment in VOC service is exempt
from § 60.482.

§ 80.481 Definitions.

As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act or in Subpart A of
Part 60, and the following terms shall
have the specific meanings given them.

“Capital expenditure” means. in
addition to the definition in 40 CFR 60.2,
an expenditure for a physical or
:;hperational change to an existing facility

at:

(a) Exceeds P, the product of the
facility's replacement cost, R, and an
adjusted annual asset guideline repair
allowance, A, as reflected by the
following equation: P = R X A. where

(1) The adjusted annual asset
guideline repair allowance, A, is the
product of the percent of the
replacement cost. Y. and the applicable
basic annual asset guideline repair
allowance, B. as reflected by the
Tollowing equation: A = Y x (B + 100).

(2) The percent Y is determined from

the following equation: Y=10—-0.578
log X, where X is 383 minus the year of
constrection: end™ 230

(3) The applicable basic annual asset
guideline repair allowance. B, is selected
from the following table consistent with
the applicable subpart: 227

TABLE FOR DETERMINING APPLICABLE FOR B

Ve of 8

Subpen epoicabie 1 feclity ® be usad

" equayeon

w 2%
000D 128
GGG 70
KKK s

“Closed vent system’™ means a system
that is not open to the atmosphere and
that is composed of piping, connections,
and, if necessary. flow inducing devices
that transport gas ar vapor from a piece
or pieces of equipment to a control
device.

“Connector” means flanged. screwed.
welded. or other joined fittings used to
connect two pipe lines or a pipe line and
a piece of process equipment.

“Control device” means an enclosed
combustion device, vapor recovery
system, or flare.

“Distance piece” means an open or
enclosed casing through which the
piston rod travels, separating the
compressor cylinder from the crankcase.

*“Double block and bieed system™
means two block valves connected in
series with & bleed valve or line that can
vent the line between the twa block
valves. 227

“Equipment” means each pump.
compressor, pressure relief device,
sampling connection system. open-
ended valve or line, valve, and flange or
other connector in VOC service and any
devices or systems required by this
subpart.

“First attempt at repair” means to
take rapid action for the purpose of
stopping or reducing leakage of organic
material to atmosphere using best
practices.

“In gas/vapor service” means that the
piece of equipment contains process
fluid that is in the gaseous state at
operating conditions.

“In heavy liquid service" means that
the piece of equipment is not in gas/
vapor service or in light liquid service.

“In light liquid service” means that the
piece of equipment contains a liquid that
meets the conditions specified in
§ 60.485(e).

“Liquids dripping™ means any visible
leakage from tte seal including
spraying, misting, clouding, and ice
formation.

*"Open-ended valve or line” means
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any valve, except safety relief valves,
having one side of the valve seat in
contact with process fluid and one side
open to the atmosphere, either directly
or through open piping.

“Pressure release” means the
emission of materials resulting from
system pressure being greater than set
pressure of the pressure relief device.

“Process improvement” means routine
changes made for safety and
occupational health requirements, for
energy savings, for better utility, for
ease of maintenance and operation, for
correction of design deficiencies. for
bottleneck removal. for changing
product requirements, or for
environmental control.

“Process unit”* means components
assembled to produce. as intermediate
or final products. one or more of the
chemicals listed in § 80.489 of this part.
A process unit can operate
independently if supplied with sufficient
feed or raw materials and sufficient
storage facilities for the product.

“Process unit shutdown” means a
work practice or operational procedure
that stops production from a process
unit or part of a process unit. An
unscheduled work practice or
operational procedure that stops
production from a process unit or part of
& process unit for less than 24 hours is
not a process unit shutdown. The use of
spare equipment and technically
feasible bypassing of equipment without
stopping production are not process unit
shutdowns.

“Quarter” means a 3-month period:
the first quarter concludes on the last
day of the last full month during the 180
days following initial startup.

“Replacement cost” means the capital
needed to purchase all the depreciabie
components in a facility. 227

“Repaired” means that equipment is
adjusted, or otherwise altered. in order
to eliminate a leak as indicated by one
of the following: an instrument reading
or 10,000 ppm or greater, indication of
liquids dripping, or indication by a
sensor that a seal or barrier fluid system
has failed.

“Senaor means a device that measures
a physical quantity or the change in a
physical quantity such as temperature,
pressure, flow rate, pH. or liquid level.

“In-situ sampling systems” means
nonextractive samplers or in-line
samplers.

“Synthetic organic chemicals
manufacturing industry” means the
industry that produces. as intermediates
or final products. one or more of the
chemicals listed in § 80.489.

“In vacuum service" means that
equipment is operating at an internal



pressure which is at least 5 kilopascals
{kPa) below ambient pressure.

“Volatile organic compounds” or VOC
means, for the purposes of this subpart,
any reactive organic compounds as
defined in § 60.2 Definitions.

“In VOC Service" means that the
piece of equipment contains or contacts
a process fluid that is at least 10 percent
VOC by weight. (The provisions of
§ 80.485(d) specify how to determine
that a piece of equipment is not in VOC
service.) '

§ 60.482-1 Standards: General.

{a} Each owner or operator subject to
the provisions of this subpart shall
demonstrate compliance with the
requirements of § 60.482-1 to § 80.482-10
for all equipment within 180 days of
initial startup.

(b) Compliance with § 60.482-1 to
§ 60.482-10 will be determined by
review of records and reports, review of
per{ormance test results. and inspection
using the methods and procedures
specified in § 60.485.

(c)(1) An owner or operator may
request a determination of equivalence
of a means of emission limitation to the
requirements of § 60.482-2, -3, -5. ~8. -7.
=8, and -10 as provided in § 80.484.

(2) If the Administrator makes a
determination that a means of emission
limitation is at least equivalent to the
requirements of § 60.482-2, -3, -5, -8, -7,
-8. or ~10. an owner or operator shall
comply with the requirements of that
determination.

{d) Equipment that is in vacuum
service is excluded from the
requirements of § 60.482-2 to § 60.482-10
if it is identified as required in
§ 60.488(e)(5). 227

§60.482-2 StandardsD Pumpe in light liquid
service.

(a)(1) Each pump in light liquid service
shall be monitored monthly to detect
leaks by the methods specified in
§60.485(b), except as provided in
§ 60.482-1(c) and paragraphs (d). (e).
and (f) of this section.

{2) Each pump in light liquid service
shall be checked by visual inspection
each calendar week for indications of
liquids dripping from the pump seal.

(b)(1) If an instrument reading of
10,000 ppm or greater is measured, a
leak is detected.

12) If there are indicstions of liquids
dripping from the pump seal, s leak is
detected.

(c)(1) When a leak ia detected. it shall
be repaired as soon as practicable. but
not later than 15 calendar days after it is
getccted. except as provided in § 60.482-

{2) A first attempt at repair shall be
made no later than 5 calendar days after
each leak is detected.

{(d)} Each pump equipped with a dual
mechanical seal system that includes a
barrier fluid system is exempt from the
requirements of paragraph (a), provided
the following requirements are met:

(1) Each dual mechanical seal system

is:

(i) Operated with the barrier fluid st a
pressure that is at all times greater than
the pump stuffing box pressure: or

(ii) Equipment with a barrier fluid
degassing reservoir that is connecled by
a closed vent system 1o a control device
that complies with the requirements of

§ 60.482-10; or

(iii) Equipped with a system that
purges the barrier fluid into a process
stream with zero VOC emissions to the
atmosphere.

(2} The barrier Quid system is in
heavy liquid service or is not in VOC
service. .

{3) Each barrier fluid system is
~uipped with a sensor that will detect
‘ure of the seal sysiem, the barrier

uuid system, or both.

(4) Each pump is checked by visual
inspection, each calendar week, for
indications of liquids dripping from the
pump seals.

{S)(i) Each sensor as described in
paragraph {d){3) is checked daily or is
equipped with an audible alarm, and

(ii) The owner or operator determines.
based on design considerations and
operating experience, a criterion that
indicates failure of the seal system. the
barrier fluid system, or both.

(8)(i) I there are indications of liquids
dripping from the pump seal or the
sensor indicates failure of the seal
system, the barrier fluid system, or both
based on the criterion determined in
paragraph [d)(5)(ii). a leak is detected.

{(ii) When a leak is detected. it shall be
repaired as soon as practicable, but not
later than 15 calendar davs after it is
detected. except as provided in § 00.482~
9

(iii) A first attempt at repair shall be
made no later than 5 calendar days after
each leak is detected.

(e} Any pump that is designated. as
described in § 60.488(e} (1} and (2). for
no detectable emission, as indicated by
an instrument reading of less than 500
ppm above background. is exempt from
the requirements of paragraphs (a). {c).
and (d) if the pump:

(1) Has no externally actuated shaft
penetrating the pump hausing.

(2) Is demanstrated o be operating
with no detectable emissions as
indicated by an instrument reading of
less than 500 ppm above background as
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measured by the methods specified in
§ 60.485(c). and

(3) Is tested for compliance with
paragraph (e}{2) initially upon
designation. annually. and at other times
requested by the Administrator.

(f) f any pump-is equipped with a
closed vent system capabie of capturing
and transporting any leakage from the
seal or seals to a control device that
complies with the requirements of
§ 00.482-10. it is exempt from the
paragraphs (a){e).

§ 60.482-3 Compressors.

(a) Each compressor shall be equipped
with a seal system that includes a
barrier fluid system and that prevents
leakage of VOC to the atmosphere.
except as provided in § 80.482-1(c) and
paragraph (h) and (i) of this section.

(b} Each compressor seal system as
required in paragraph (a) shall be:

(1) Operated with the barrier fluid ata
pressure thot is greater than the
compressar st box pressure; or

(2) Equipped with a barrier fluid
system that is connected by a closed
vent system to a control device that
complies with the requirements of
§ 60.482-10; or

{3) Equipped with a system that
purges the barrier fluid into a process
stream with zero VOC emissions to the
atmosphere.

{c) The barrier fluid system shall be in
heavy liquid service or shall not be in
VOC service.

{d) Each barrier fluid system as
described in paragraph (a) shall be
equipped with a sensor that will detect
failure of the seal system. barrier fluid
system, or both.

(e}(1) Each sensor as required in
paragraph (d) shall be checked daily or
shall be equipped with an sudible alarm.

{2) The owner or operator shall
determine, based on design
considerations and operating
experience. a criterion that indicates
failure of the seal system, the barrier
fluid system. or both.

() If the sensor indicates failure of the
seal system, the barrier system. or both
based on the criterion determined under
paragraph (e)(2). a leak is detected.

(8)(1) When a leak is detected. it shall
be repaired as soon as practicable, but
not later than 15 calendar days after it is
detected. except as provided in § 60.482~
9.

(2} A first attempt at repair shall be
made no later than 5 calendar days after
each leak is detected.

(h) A compressor is exempt from the
requirements of paragraphs (a} and {b}.
if it is equipped with a closed vent
system capable of capturing and
transporting any leakage from the seal



e

to a control device that complies with
the requirements of § 60.482-10, except
as provided in § 00.482-3(i).

(i) Aoy compressor that is designated,
as described in § 80.488(e) (1) and (2).
for no detectable emissions. as indicated
by an instrument reading of less than
500 ppm above background, is exempt
from the requirements of paragraphs
(a)-(b) if the compressor:

(1) Is demonstrated to be operating
with no detectable emissions, as
indicated by an instrument reading of
less than 500 ppm above background. as
measured by the methods specified in
§ 60.485(c): and

(2} Is tested for compliance with
paragraph (i)(1) initially upon
designation, annually, and at other times
requested by the Administrator.

(i) Any existing reciprocating
compressor in a process unit which
becomes an fﬂ'ected facility under
provisions ot § 60.14 or 60.15 is exempt
from § 80.482 (a). (b]. (c), (d). (e}, and (h).
provided the owner or operator
demonstrates that recasting the distance
piece or replacing the compressor are
the only options available to bring the
compressor into compliance with the
provisions of § 80.4823 (a), (b), (c). (d).
{e}. and (h}.

§ 60.4824 Standards: Pressure refle!
devicas in gas/vapor service.

{8) Except during pressure releases.
each pressure relief device in gas/vapor
service shall be operated with no
detectable emissions. as indicated by an
instrument reading of less than 500 ppm
above background. as determined by the
methods specified in § 60.485(c).

{bX1) After each pressure release, the
pressure relief device shall be returned
to & condition of no detectable
emissions, as indicated by an instrument
reading of less than 500 ppm above
background. as soon as practicable, but
no later than S calendar days after the
pressure reiease, except as provided in
§ 60.482-9.

{2) No later than 5 calendar days after
the pressure release, the pressure relief
device shall be monitored to confirm the
conditions of no detectable emissions,
as indicated by an instrument reading of
less than 500 ppm above background. by
the methods specified in § 80.485(c).

(c) Any pressure relief device that is
equipped with a closed vent system
capable of capturing and transporting
leakage through the pressure relief
device to a control device as described
in § 80.482-10 is exempted from the
requirements of paragraphs (a) and (b).

§ 80.432-5 Standardg: Sampiing
connection systems.

(a) Each sampling connection system
shall be equipped with a closed purge
system or closed vent system, except as
provided in § 60.482-1(c).

'(b) Each closed purge system or
closed vent system as required in
paragraph (a} shall:

{1) Return the purged process fluid
directly to the process line with zero
VOC emissions to the atmosphere; or

{2) Collect and recycle the purged
process fluid with zero VOC emissions
to the atmosphere: or

(3) Be designed and operated to
capture and transport all the purged
process fluid to a control device that
complies with the requirements of
§ 60.482~10.

(c) In-situ sampling systems are
exempt from paragraphs (a) and (b).

§80.432-8 Standards: Open-ended vaives
or lines.

(a)(1) Each open-ended valve or line
shall be equipped with a cap, blind
flange, plug, or a second valve, except
as provided in § 60.482-1(c).

(2) The cap, blind flange. plug. or
second valve shall seal the open end at
all times except during operations
requiring process fluid flow through the
open-ended valve or line.

{b) Each open-ended valve or line
equipped with a second valve shall be
operated in a8 manner such that the
valve on the process fluid end is closed
before the second valve is closed.

(c) When a double block-and-bleed
system is being used. the bleed valve or
line may remain open during operztiors
that require venting the line between the
block valves but shall comply with
paragraph (a) at all other times. 227

§ 60.482-7 Standards: Vaives in gas/vapor
service in ight liquid service.

(a) Each valve shall be monitored
monthly to detect leaks by the methods
specified in § 60.485(b) and shall comply
with paragraphs (b}~{e), except as
provided in paragraphs (f). (g). and (h),

§ 60.483-1, 2, and § 60.482-1(c).

(b) If an instrument reading of 10.000
Ppm or greater is measured, a leak is
detected.

{c}(1) Any valve for which a leak is
not detected for 2 successive months
may be monitored the first month of
every quarter, beginning with the next
quarter, until a leak is detected.

(2) If a leak is detected. the valve shall
be monitored monthly until a leak is not
detected for 2 successive months.227

{d)(1) When a leak is detected. it shall
be repaired as soon as practicable, but
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no later than 18 calendar days after the
leak is detected, except as provided in
$ 60.482-9.

(2) A first attempt at repair shall be
made no later than 5 calendar days after
each leak is detected.

{e) First attempts at repair include, but
are not limited to, the following best
practices where practicable:

(1) Tightening of bonnet bolts:

(2) Replacement of bonnet bolts:

(3) Tightening of packing gland nuts:

(4) Injection of lubricant into
lubricated packing.

{f) Any valve that is designated, as
described in § 60.486(e)(2). for no
detectable emissions, as indicated by an
instruyment reading of less than 500 ppm
above background, is exempt from the
requirements of paragraph (a) if the
valve: .

(1) Has no external actuating
mechanism in contact with the process
fluid,

(2) Is operated with emissions less
than 500 ppm above background as
determined by the method specified in
§ 60.485(c), and

{3) Is tested for compliance with
paragraph (f)(2) initially upon
designation, annually, and at other times
requested by the Administrator.

(g} Any valve that is designated. as
described in § 80.486(f)(1), as an unsafe-
to-monitor valve is exempt from the
requirements of paragraph (a) if:

{1) The owner or operator of the vaive
demonstrates that the valve is unsafe to
monitor because monitoring personnel
would be exposed to an immediate
danger as a consequence of complying
with paragraph (a). and

(2) The owner or operator of the valve
adheres to a written plan that requires
monitoring of the valve as frequently as
practicable during safe-to-monitor times.

(h) Any valve that is designated. as
described in § 60.486(f)(2). as a difficult-
to-monitor vaive is exempt from the
requirements of paragraph (a) if:

(1) The owner or operator of the valve
demonstrates that the valve cannot be
monitored without elevating the
monitoring personnel more than 2
meters above a support surface.

(2) The process unit within which the
valve is located either becomes an
affected facility through § 60.14 or
§ 60.15 or the owner or operator
designates less than 3.0 percent of the
total number of valves as difficult-to-
monitor, and 227

{3) The owner or operator of the valve
follows a written plan that requires
monitoring of the valve at least once per
calendar year.



(a) Pumps and valves in heavy liquid
service, pressure relief devices in light
liquid or beavy liquid service, and
flanges and other connectors shall be
monitored within $ days by the method
specified in § 80.485(b) if evidence of a
potential leak is found by visual,
audible, olfactory, or any other
detection method.

(b) If an instrument reading of 10.000
ppm or greater is measured, a leak is
detected.

(c)(1) When a leak is detected. it shall
be repaired as soon as practicable, but
not later than 15 calendar days after it is
detected, except as provided in
§ 60.482-8.

(2) The first attempt at repair shall he
made no later than 5 calendar days affer
each leak is detected.

(d) First attempts at repair include.
but are not limited to, the best practices
described under § 80.482-7(e).

§ 60.482-9 Standards: Delay of repair.

(a) Delay of repair of equipment for
which leaks have been detected will be
allowed if the repair is technically
infeasible without a process unit
shutdown. Repair of this equipment .
shall occur before the end of the next
process unit shutdown.

(b} Delay of repair of equipment will
be allowed for equipment which is
isolated from the process and which
does not remain in VOC service.

{c) Delay of repair for valves will be
allowed if:

(1) The owner or operator
demonstrates that emissions of purged
material resulting from immediate repair
are greater than the fugitive emissions
likely to result from delay of repair. and

{2) When repair procedures are
effected, the purged material is collected
and destroyed or recovered in a control
device complying with § 60.482-10.

(d) Delay of repair for pumps will be
allowed if:

(1) Repair requires the use of a dual .
mechanical seal system that includes a
barrier fluid system, and

(2) Repair is completed as soon as
practicable, but not later than 8 months
sfter the leak was detected. .

(e) Delay of repair beyond a process
unit shutdown will be allowed for &
valve, if valve assembly replacement is
necessary during the process unit
shutdown, valve assembly supplies have
been depleted, and valve assembly
supplies had been sufficiently stocked
before the supplies were depleted. Delay

of repair beyond the next process umt
shutdown will not be allowed unless the
next process unit shutdown occurs
sooner than 8 months after the first
process unit shutdown.

§60.482-10 Standards: Closed vent
systems and control devices. :

{a) Owners or operators of closed vent
systems and control devices used to
comply with provisions of this subpart
shall comply with the provisions of this
section.

(b) Vapor recovery systems (for
example, condensers and adsorbers)
shall be designed and operated to
recover the VOC emissions vented to
them with an efficiency of 85 percent or
greater.

(c) Enclosed combustion devices shall
be designed and operated to reduce the
VOC emissions vented to them with an
efficiency of 95 percent or greater. or to
provide a minimum residence time of
0.75 seconds at a minimum temperature
of 816°C.

(d)(1) Flares shall be designed for and
operated with no visible emissions as
determined by the methods specified in
§ 60.485(g). except for peiods not to
exceed a total of 5 minv(es during any 2
consecutive hours.

{2) Flares shall be operated with a
flame present at all times, as determined
by the methods specified in § 60.485(g).

(3) Flares shall be used only with the
net heating value of the gas being
combusted being 11.2 M]/scm (300 Btu/
scf) or greater if the flare is steam-
assisted or air-assisted: or with the net
heating value of the gas being
combusted being 7.45 M]/scm or greater
if the flare is nonassisted. The net
heating value of the gas being
combusted shall be determined by the
methods specified in § 60.485(g).

(4) Steam-assisted and nonassisted
flares shall be designed for and
operated with an exit velocity. as
determined by the methods specified in
§ 60.485(g)(4). less than 18 m/sec (60 ft/

sec).

(5) Flares used to comply with this
subpart shail be steam-assisted, air-
assisted, or nonassisted.

(8} Air-assisted flares shall be
designed and operated with an exit
velocity less than the velocity, Vo, as
determined by the methods specified in
§ 60.485(g)(5).

(e) Owners or operators of control
devices used to comply with the
provisions of this subpart shall monitor
these control devices to ensure that they
are operated and maintained in
conformance with their designs.

(f)(1) Closed vent systems shall be
designed and operated with no
detectable emissions. as indicated by an
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instrument reading of less than 500 ppm
sbove background and visual
inspections. as determined by the
methods specified in § 80.485(c).

(2) Closed vent systems shall be
monitored to determine compliance with
this section initially in accordance with
§ 60.8. annually and at other times
requested by the Administrator.

() Closed vent systems and control
devices used to comply with provisions
of this subpart shall be operated at all
:ihmes when emissions may be vented to

em. -

$60.483-1 Alternative standards for
vaives—aliowabie percentage of vaives
lesking.

(s) An owner or operator may elect to
comply with an allowable percentage of
valves leaking of equal to or lessthan
2.0 percent.

{b) The following requirements shall
be met if an owner or operator wishes to
comply with an allowable percentage of
valves leaking:

(1) An owner or operator must notify
the Administrator that the owner or
operator has elected to comply with the
allowable percentage of valves leaking
before implementing this alternative
standard. as specified in § 80.487(b).

(2) A performance test as specified in
paragraph (c) of this section shall be
conducted initially upon designation.
annually, and at other times requested
by the Administrator.

(3) If a valve leak is detected. it shall
be repaired in accordance with § 60.482-
7(d) and (e).

(c) Performance tests shall be
conducted in the following manner:

(1) All valves in gas/vapor and light
liquid service within the affected facility
shall be monitored within 1 week by the
methods specified in § 80.485(b).

(2) If an instrument reading of 10,000
Ppm or greater is measured. a leak is
detected.

(3) The leak percentage shall be
determined by dividing the number of
valves for which leaks are detected by
the number of valves in gas/vapor and
light liquid service within the affected
facility.

{d) Owners and operators who elect
to comply with this alternative standard
shall not have an affected facility with a
leak percentage greater than 2.0 percent.

§ 60.483-2 ARternative standards for
valves—skip period leak detection and

{a){1) An owner or operator may elect
to comply with one of the alternative
work practices specified in paragraphs
(b} (2) and (3) of this section.

(2) An owner or operator must notify
the Administrator before implementing



one of the alternative work practices, as
specified in § 60.487(b).

(b)(1) An owner or operator shall
comply initially with the requirements
for valves in gas/vapor service and
valves in light liquid service, as
described in § 80.482-7.

(2) After 2 consecutive quarterly leak
detection periods with the percent of
valves leaking equal to or less than 2.0,
an owner.or opersator may begin to skip
1 of the quarterly leak detection periods
for the valves in gas/vapor and light
liquid service.

{3) After § consecutive quarterly leak
detection periods with the percent of
valves leaking equal to or less than 2.0,
an owner or operator may begin to skip
3 of the quarterly leak detsction periods
for the valves in gas/vapor and light
liquid service.

{4) If the percent of valves leaking is
greater than 2.0, the owner or operator
shall comply with the requirements as
described in § 60.482~7 but can again
elect to use this section.

{5) The percent of valves leaking shall
be determined by dividing the sum of °
valves found leaking during current
monitoring and valves for which repair
has been delayed by the total number of
valves subject to the requirements of
§ 60.483-2.

{6} An owner or operator must keep a
record of the percent of vaives found
leaking during each leak detection
period.

§ 00.484 Equivaience of means of
omission imitation.

(a) Each owner or operator subject to
the provisions of this subpart may apply
to the Administrator for determination
of equivalance for any means of
emission limitation that achieves a
reduction in emissions of VOC at least
equivalent to the reduction in emissions
of VOC achieved by the controls
required in this subpart.

{b) Determination of equivalence to
the equipment, design. and operational
requirements of this subpart will be
evaluated by the following guidelines:

(1) Each owner or operator applying
for an equivalence determination shall
be responsible for collecting and
verifying test data to demonstrate
equivalence of means of emission
limitation.

{2) The Administrator will compare
test data for the means of emission
limitation to test data for the equipment,
design. and operational requirements.

(3) The Administrator may condition
the approval of equivalence on
requirements that may be necessary to
aspure operation and maintenance to
achieve the same emission reduction as

the equipment, design, and operational
requirements.

{c) Determination of equivalence to
the required work practices in this
subpart will be evaluated by the
following guidelines: .

(1) Each owner or operator applying
for a determination of equivalence shall
be responsible for collecting and
verifying test data to demonstrate
equivalence of an equivalent means of
emission limitation.

(2) For each affected facility for which
@ determination of equivalence is
requegted, the emission reduction
achieved by the required work practice
shall be demonstrated.

(3] For each affected facility, for
which s determination of equivalence is
requested. the emission reduction
achieved by the equivalent means of
emission limitation shall be
demonstrated.

{4} Each owner or operator applying
for a determination of equivalence shail
commit in writing to work practice(s)
that provide for emission reductions
equal to or greater than the emission
reductions achieved by the required
work practice.

(S) The Administrator will compare
the demonstrated emission reduction for
the equivalent means of emission
limitation to the demonstrated emission
reductioa for the required work
practices and will consider the
commitment in paragraph (c}(4).

(6) The Admunistrator may condition
the approval of equivalence on
requirements that may be necessary to
assure operation and maintenance to
achieve the same emission reduction as
the required work practice.

(d) An owner or operator may offer a
unique approach to demonstrate the
equivalence of any equivalent means of
emission limitation.

{e){1) After a request for
determination of equivalence is
received, the Administrator will publish
a notice in the Federal Register and
provide the opportunity for public
hearing if the Administrator judges that
the request may be approved.

{2) After notice and opportunity far
public hearing, the Administrator will
determine the equivalence of a means of
emission limitation and will publish the
determination in the Federal Register.

{3} Any equivalent means of emission
limitations approved under this section
shall constitute a required work
practice, equipment, design. or
operational standard within the meaning
of Section 111{h}({1) of the Clean Air Act.

(f)(1) Manufacturers of equipment
used 1o control equipment leaks of VOC
may apply to the Administrator for
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determination of equivalence for any
equivalent means of emission limitation
that achieves a reduction in emissions of
VOC achieved by the squipment, design,
and operational requirements of this
subpart.

{2) The Administrator will make an
equivalence determinstion according to
the provisions of paragraphs (b). [c). (d).
and (e).

$00.485 Yast methods and procedures.

{a) Each owner or operatar subject to
the provisions of this subpart shall
comply with the test method and
procedure requirements provided in this
section.

{b) Monitoring, as required in
§§ 60.482, 60.483, and 80.464, shall
comply with the following requirements:

{1) Monitoring shall comply with
Reference Method 21.

{2) The detection instrument shail
meet the performance criteria of
Reference Method 21

(3) The instrument shall be calibrated
before use on each day of its use by the
methods specified in Maethod 21.

(4) Calibration gases ahall be:

{i} Zero air (less than 10 ppm of
hydrocarban in airk and

(ii) A mixture of methane or n-hexane
and air at a concentration of
approximately. but less than, 10,000 ppm
methane or n-hexane.

(5) The instrument probe shall be
traversed around all potential leak
interfaces as close to the interface as
possible as described in Reference
Method 21.

(c) When equipment is tested for
compliance with no detectable
emissions as required in § 60.482 -2{e). -
3(i}, -4, <71}, and -10{e). the test shall
comply with the followix? requirements:
(b(‘l) The mgxnmlem of paragraphs

J(1-H4) apply. i

(2) The background level shall be
determined. as set forth in Reference
Method 21.

(3) The instrument probe shall be
traversed around all potential leak
interfaces as close to the interface as
possible as described in Reference
Method 21.

{4) The arithmetic difference between
the maximum concentration indicated
by the instrument and the background
level is compared with 500 ppm for
determining compliance.

{d)(1) Each piece of equipment within
a process unit is presumed to be in VOC
service unless an owner or operator
demonstrates that the piece of
equipment is not in VOC service. For a
piece of equipment to be considered not
in VOC service, it must bs datarmined

that the percant VOC coatent can be
reasonably expected never to exceed 10
percent by weight. For parposes of



determining the percent VOC conteat in
the process fluid that is contained in or
contacts equipment, procedures that
conform to the general methods
described in ASTM E-280, B-188, E-160
(incorporated by reference s specified
in § 80.17) shall be used.

(2) If an owner or operator decidss to
exclude non-reactive organic
compounds from the total quantity of
organic in determining the
percent VOC content of the process
fluid. the exclusion will be allowed if:

(i) Those substances excluded are
those considered as having negligible
photochemical reactivity by the
Administrator; and

{(ii) The owner or operator
demonstrates that the percent organic
content. excluding non-reactive arganic
compounds, can be reasonably expected
never to exceed 10 percent by weight.

(3)(i} An owner or operator may use
engineering judgment rather than the
procedures in paragraphs (d) (1) and {2)
of this section to demonstrate that the
percent VOC content does not exceed 10
percent by weight, provided that the
engineering jadgment demonstrates thet
the VOC content clearly does not .
exceed 10 percent by weight. When an
owner or operator and the
Administrator do not agree on whether
a piece of equipment is not in VOC
service, however, the procedures in
paragraphs (d) {1) and {2} shall be used
to resolve the disagreement.

(if) I an owner or operator determines
that a piece of equipment is m VOC
service, the determination can be
revised only after following the
procedures in paragraphs {dj (1) and (2}

(e) Equipment is in light liquid service
if the following conditions apply:

(1) The vapor pressure of one or more
of the components is greater than 0.3
kPa at 20° C. Vapor pressures may be
obtained from standard reference texts
or may be determined by ASTM D-2879
{incorporated by reference as specified
in § 60.17).

(2) The total concentration of the pure
components having a vapor pressure
greater than 0.3 kPa at 20° C is equal to
or greater than 20 percent by weight
an

(3) The fluid is & liquid at operating
conditions.

(f) Samples used in conjunction with
paragraphs {d), {¢). and (g) shall be
representative of the process fluid that
is contained in or contacts the
equipment or the gas being combusted
in the flare.

{8)(1) Reference Method 22 shall be
used to determine the compliance of

flares with the visible emission
provisions of this subpart.

(2) The presence of a flare pilot flame
shall be monitored using a thermocouple
or any other squivalent device to detect
the presence of a flame.

{3) The net heating valoe of the gas
being combusted in & flare shall be
calculated using the following eduation:

‘ n
He=K T c.H.)
fm1

Where:

Hy = Net heating value of the sample. M}/
scm: where the net enthalpy per mole of
offgas is based on combustion at 25°C
and 760 mm Hg. but the standard
temperature for determining the volume
corresponding to one mole is 20°. .

e )2

where

_er s 20C

C,=Concentration of sample component i in
ppm. as measured by Reference Method
18 and ASTM D2504-87 (reapproved
1977) (incorporated by reference as
specified in § 60.17).

H,= Net heat of combustion of sample
component i, kcal/g mole. The heats of
combustion may be determined using
ASTM D2382-76 (incorporated by
reference as specified in § 80.17) if
published values are not avsilable or
cannot be calculated.

{4) The actual exit velocity of a flare
shall be determined by dividing the
volumetric flowrate (in units of standard
temperature and pressure), as
determined by Reference Method 2, 2A.,
2C. or 2D as appropriate: by the
uncbstructed (free) cross sectional area
of the fiare tip.

(5} The maximum permitted velocity.
V mas. fOr air-assisted flares shall be
determined by the following equation:
Ve =8.706+0.70M(H7)

V mes = Maximum permitted velocily. m/sec.

8 706 = Constant.

0.7084 = Constant.

Hy = The net heating value as determined in
paragraph (g)(4).

(Sec 114 of the Clean Air Act as amended (42

.S C. 7414)}

§ 60.486 Recordkeeping requirements.

(a)(1) Each owner or operator subject
to the provisions of this subpart shall
comply with the recordkeeping
requirements of this section.

{2) An owner or operator of more than
one affected facility subject to the
provisions of this subpart may comply
with the recordkeeping requirements for

¢0

these facilities in one recordkeeping
system if the system identifies each
record by each facility.

(b) When each leak is detected as
specified in § 60.482-2, -3, -7, -8, and
§ 60.483-2, the following requirements

apply: I

{1) A westherproof and readily visible
identification. marked with the
equipment identification number, shall
be attached to the leaking squipment.

(2) The identification on a vaive may
be removed after it has been monitored
for 2 successive months as specified in
§ 60.482-7(c) and no leak has been
detected during those 2 months.

{3) The identification on equipment
except on a vaive. may be removed after
it has been repaired.

{c) When each leak is detected as
specified in § 60.482-2, -3, -7, -8, and
§ 80.483-2, the following information
shall be recorded in a log and shall be
kept for 2 years in a readily accessibie
location:

(1) The instrument and operator
identification numbers and the
equipment identification number.

{2) The date the leak was detected
and the dates of each attempt to repair
the leak.

(3) Repair methods applied in each
attempt to repair the leak.

{4) “Above 10.000" if the maximum
instrument reading measured by the
methods specified in § 60.485(a) after
each repair attempt is equal to or greater
than 10.000 ppm. .

{5) “Repair delayed™ and the reason
for the delay if a leak is not repaired
within 15 calendar days after discovery
of the leak.

(8) The signature of the owner or
operator {or designate) whose decision
it was that repair could not be effected
without a process shutdown.

(7) The expected date of successful
repair of the leak if a leak is not
repaired within 15 days.

{8) Dates of process unit shutdown
that occur while the equipment is
unrepaired.
| (:) The date of successful repair of the

eak.

(d) The following information
pertaining to the design requirements for
closed vent systems and control devices
described in § 60.482-10 shall be
recorded and kept in a readily
accessible location:

(1) Detailed schematics. design
specifications, and piping and
instrumentation diagrams.

(2) The dates and descriptions of any
changes in the design specifications.

{3) A description of the parameter or
parameters monitored. as required in
§ 60.482-10(e). to ensure that control
devices are operated and maintained in



conformance with their design and an
explanation of why that parameter (or
parameters} was selected for the
monitoring.

(4) Periods when the closed vent
systems and control devices required in
§ 60.482-2, -3, 4, and -5 are not operated
as designed. including periods when a
flare pilot light does not have a flame.

(5) Dates of startups and shutdowns of
the closed vent systems and control
devices required in § 80.482-2, -3, -4, and
-5.

.(e) The following information
pertaining to all equipment subject to
the requirements in § 60.482-1 to -10
shall be recorded in a log that is kept in
a readily accessible location:

(1) A list of identification numbers for
equipment subject to the requirements
of this subpart.

(2){i) A list of identification numbers
for equipment that are designated for no
detectable emissions under the
provisions of § 60.482-2(e), -3(i) and
-7(0).

{ii) The designation of equipment as
subject to the requirements of § 60.482-
2(e). -3(i). or -7(f) shall be signed by the
owner or operator.

{3) A list of equipment identification
pumbers for pressure relief devices
required to comply with § 80.482-4.

{4)(i) The dates of each compliance
test as required in § 60.482-2(e), -3(i). 4.
and -7(f).

{ii}) The background level measured
during each compliance test.

{iii) The maximum instrument reading
measured at the equipment during each
compliance test.

(5) A list of identification numbers for
equipment in vacum service.

{f) The following information
pertaining to all valves subject to the
requirements of § 60.482-7 (g) and (h)
shall be recorded in a log that is kept in
a readily accessible location:

(1) A list of identification numbers for
valves that are designated as unsafe-to-
monitor, an explanation for each valve
stating why the valve is unsafe-to-
monitor, and the plan for monitoring
each valve.

(2) A list of identification aumbers for
valves that are designated as difficult-
to-monitor, an explanation for each
valve stating why the valve is difficult-
to-monitor. and the schedule for
monitofing each value.

{2) The following information shall be
recorded for valves complying with
§ 60.483-2:

{1) A schedule of monitoring

(2) The percent of valves found
leaking during each monitoring period.

{h} The following information shall be
recorded in a log that is kept in a readily
accessible location:

(1) Design criterion required in
§ 60.482-2(d)(5) and § 60.482-3(e)[2) and
explanation of the design criterion; and

{2) Any changes to this criterion and
the reasons for the changes.

{i) The following information shall be
recorded in a log that is kept in a readily
accessible location for use in
determining exemptions as provided in
§ 60.480(d):

{1} An analysis demonstrating the
design capacity of the affected facility.

{2) A staiernent listing the feed or raw
materials and products from the affected
facilities and an analysis demonstrating
whether these chemicals are heavy
liquids or beverage aicohol, and

(3) An analysis demonstrating that
equipment is not in VOC service.

. (j) Infarmation and data used to
demonstrate that a piece of equipment is
not in VOC service shall be recorded in
a log that is kept in a readily accessible
location.

(k} The provisions of §§ 80.7 (b) and
(d) do not apply to affected facilities
subject to this subpart.

(Sec. 114 of the Clean Air Act as ameanded (42
US.C 7414))

(Approved by the Office-of Management and
Budget under the oontrel aumber 2060-0012)

§80.487 Reporting Requirements.

(a) Each owner or operator subject to
the provisions of this subpart shall
submit semiannoal reports to the
Administrator beginning six months
after the initial start up date.

(b) The initial semiannual report to
the Administrator shall include the
following information:

{1) Process umit identification.

(2) Number of valves subject to the
requirernents of § 60.482-7. excluding
those valves designated for no
detectabie emiissions ander the
provisions of § 80.482-2(f).

(3) Number of pumps subject to the
requirements of § 80.482-2, exchxding
those pumps designated for no
detectable emissions under the
provisions of § 60.482-2(2} and those
pumps complying with § 60.482-2(f}

(4) Nuraber of compressors subject to
the requirements of § 80.482-3,
excluding those compressors designated
for no detectable emissions under the
provisions of § 80.482-3(i) and those
compressors complying with § 60482~
3(h).

{c) All semianneal reports to the
Administrator shall include the
following information. summarized from
the information in § 60.486:

(1) Process unit identification.

91

(2) For each month during the
semiannual reporting period,

(i} Number of valves for which leaks
were detected as described in
§ 00.482(7)(b} or § 00.483-2,

(ii) Number of valves for which leaks
were not reported es repaired in
§ 00.482-7(d)(1). 777

(iif) Number of pamps for which leaks
were detected a3 described in §§ 80.482-
2(b) and (dX8)G).

(iv) Number of pumps for which leaks
srer not as required in
§§ 00.482-2(c)(1) and {d)(B)fii).

(v) Number of compressors for which
leaks were detected as desctibed in
§ 60.482-3(1). ,

(vi) Number of compressars for which
leaks ware mot repaired as required in
§ 80.482-2(g)(1), and 227

{vii) The facts that explein each delay
of repair and, where appropriate. why e
process anit shutdown was technically
infeasible.

(3) Dates of process unit shutdowns
which occurred within the semiarmmual
reporting period.

(4) Revisions to tems reported
according to paragraph (b) if changes
have occurred since the initial report or
subsequent revisions to the initial
report.

(d) An owaer or opertar electing to
comply with the provisions of §§ 60.483-
1 and -2 shall notify the Administrator
of the alternative standard selected 90 -
days before implementing either of the
provisions.

(e} An owner or operator shall report
the results of all performance tests n
accordance with § 00.8 of the General
Provisions. The pruvisions of § 00.8(d)
do not apply (o affected facilities subject
to the provisions of this subpart sxcept
that an owner or operator must notify
the Administrator of the schedule for the
initial performance tests at least 30 days
befare the initial performance tests.

{f) The requirements of paragraphs {u)
through (c) of this subsection remain in
force until and unless EPA, in delegating
enforcement authority to a State under
Section 111(c) of the Act, approves
reporting requirements or an altemative
means of compliance surveillance
adopted by such State. In that event,
affected sources within the State will be
relieved of the obligation to comply with
the requirements of paragraphs (a)
through (c) of this subsection, provided
that they comply with the requirements
established by the State.

{Sec. 114 of the Clean Air Act as amended {42
US.C.7a4q)

Approved by the Offioe of Management and
Budget under the control sumber 2000-0012)



§ 60.488 Reconstruction.

For the purposes of this subpart.

{a) The cost of the following
frequently replaced components of the
facility shall not be considered in
calculating either the “fixed capital cost
of the new components™ or the “fixed
capital costs that would be required to
construct a comparable new facility”
under § 60.15: pump seals. nuts and
bolts. rupture disks, and packings.

{b} Under § 80.15. the “fixed capital
cost of new components” includes the
fixed capital cost of all depreciable
components (except components
specified in § 60.488 (a)) which are or
will be replaced pursuant to all
continuous programs of component
replacement which are commenced
within any 2-year period following the
applicability date for the appropriate
subpart. {See the “Applicability and
designation of affected facility” section
of the appropriate subpart.) For
purposes of this paragraph.
“commenced” means that an owner or
operator has undertaken a continuous
program of component replacement or
that an owner or operator has entered
into a contractual obligation to
undertake and complete, within a
reasonable time, a continuous program
of component replacement.

§ 60.489 List of chemicals produced by
affected facitities.

(a) The following chemicals are
produced. as intermediates or final
products, by process units covered
under this subpart. The applicability
date for process units producing one or
more of these chemicals is January 5
1861. .
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80-18-3 . .. .| s-nepntwr
135-19-3 . | O-nepivthot
75-08-9 ...........| NeODENWNOC st
08-74-4 ... ..| O-retrosndine
100-01-8 .. { p-rerDantNe
91-23-8 ..| O=WFOSNEOie
100-17-4 . .| p~retroarvecie
. | Nerobenzens

Proposed/effective
46 FR 1136, 1/5/81

Promulgated
48 FR 48328, 10/18/83 (206)

Revised
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49 FR 26738, 6/29/84 (230)



Subpart XX—Standsrds of
Pertormance for Buik Gasoline
Terminais '3

§ 60.500 Appiicabliity and designation of
sfiected faciity.

{a) The affected facility to which the
provisions of this subpart apply is the
total of all the loading racks at a bulk
gasoline terminal which deliver liquid
product into gesoline tank trucks.

(b) Eachacility under paragraph (a)
of this section. the construction or
modification of which is commenced
after December 17, 18980, is subject to the
provisions of this subpart.

(c) For purposes of this subpart, any
replacement of components of an
existing facility, described in paragraph
§ 60.500(a), commenced before August
18. 1983 in order to comply with any
emission standard adopted by a State or
political subdivision thereof will not be
considered a reconstruction under the

provisions of 40 CFR 80.15.
{Note: The intent of these st is to
munimize the emissions of VOC through the

application of best demonstrated
technologies (BDT). The numerical emission
limits in this standard are expressed in terms
of total organic compounds. This emission
limit reflects the performance of BDT.]

§ 60.509 Definitions.

The terms used in this subpart are
defined in the Clean Air Act, in § 60.2 of
this part. or in this section as follows:

“Bulk gasoline terminal” means any
gasoline facility which receives gasoline
by pipeline, ship or barge, and has a
gasoline throughput greater than 75,700
liters per day. Casoline throughput shail
be the maximum calculated design
throughput as may be limited by
compliance with an enforceable
condition under Federal, State or local
law and discoverable by the
Administrator and any other person.

“Continuous vapor processing
system” means a vapor processing
system that trests total organic
compounds vapors collected from
gasoline tank trucks on a demand basis
without intermediate accumulation in a
vapor holder.

“Existing vapor processing system”
means a vapor processing system
[capable of achieving emissions to the
stmosphere no greater than 80
milligrams of total organic compounds
per liter of gasoline loaded], the
construction or refurbishment of which
was commenced before December 17,
1980. and which was not constructed or
refurbished after that date.

“Gasoline” means any petroleum
distillate or petroleum distillate/alcohol
blend having a Reid vapor pressure of
27.8 kilopascals or greater which is used

as a fuel for internal combustion
e8s.

“Gasoline tank truck” means a
delivery tank truck used at bulk gasoline
terminals which is loading gasoline or
which has loaded gasoline on the
immediately previous load.

“Intermittent vapor processing
system” means a vapor processing
system that employs an intermediate
vapor holder to accumulate total organic
compounds vapors collected from
gasoline tank trucks, and treats the
accumulated vapors only during
automatically controlled cycles.

“Loading rack” means the loading
arms. pumps, meters, shutoff valves,
relief valves, and other piping and
valves necessary to fill delivery tank

cks.

“Refurbishment” means. with
reference 1o a vapor processing system,
replacement of components of, or
addition of components to, the system
within any 2-year period such that the
fixed capital cost of the new
components required for such
component replacement or addition
exceeds 50 percent of the cost of a
comparable entirely new system.

*“Total organic compounds” means
those compounds messured according to
the procedures in § 60.503.

“Vapor collection system”™ means any
equipment used for containing total
organic compounds vapors displaced
during the loading of gasoline tank

“Vapor processing system” means all
equipment used for recovering or
oxidizing total organic compounds
vapors displaced from the affected
facility.

“Vapor-tight gasoline tank truck”
means a gasoline tank truck which has
demonstrated within the 12 preceding
monthe that its product delivery tank
will sustain a pressure change of not
more than 750 pascals (75 mm of water)
within 5 minutes after it is pressunzed
to 4.500 pascals (450 mm of water). This
capability is to be demonstrated using
the pressure test procedure specified in
Reference Method 27.

§60.502 Standard for Voistile Organic
Compound (VOC) emissions from buik
gasciine terminais.

On and after the date on which
§ 80.5(a) requires a performance test to
be completed. the owner or operator of
each bulk gasoline terminal containing
an affected facility shall comp!y with
the requirements of this sectior..?'

(a) Each affected facility shall be
equipped with & vapor collecthon system
designed to collect the total organic
compounds vapors displaced from tank
trucks during product loading.
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(b) The emissions to the atmosphere
from the vapor collection system due to
the loading of liquid product into
gasoline tank trucks are not to exceed 35
milligrams of total organic compounds
per liter of gasoline loaded. except as
noted in paragraph (c) of this section.

{c) For each affected facility equipped
with an existing vapor processing
system. the emissions to the atmosphere
from the vapor collection system due to
the loading of liquid product into
gasoline tank trucks are not to exceed 80
milligrams of total organic compounds
per liter of gasoline loaded.

(d) Each vapor collection system shall
be designed to prevent any total organic
compounds vapors collected at one
loading rack from passing to another
loading rack.

(e) Loadings of liquid product into
gasoline tank trucks shall be limited to
vapor-tight gasoline tank trucks using
the following procedures:

(1) The owner or operator shall obtain
the vapor tightness documentation
described in § 60.505(b) for each
gasoline tank truck which is to be
loaded at the affected facility.

(2) The owner or operator shall
require the tank identification number to
be recorded as each gasoline tank tuck
is loaded at the affected facility.

{3} The owner or operator shall cross-
check each tank identification number
obtained in (e){2} of this section with the
file of tank vapor tightness
documentation within 2 weeks after the
carresponding tank is loaded.

(4) The terminal owner or operator
shall notify the owner or operator of
each nonvapor-tight gasoline tank truck
loaded at the affected facility within 3
weeks after the loading has occurred.

(S} The terminal owner or operator
shall take steps assuring that the
nonvapor-tight gasoline tank truck will
not be reloaded at the affected faculity
until vapor tightness documentation for
that tank is obtained.

(6) Alternate procedures to those
described in (e)(1) through (5) of this
section for limiting gasoline tank truck
loadings may be used upon application
to. and approval by, the Administrator.

{f) The owner or operator shall act to
assure that loadings of gasoline tank
trucks at the affected facility are made
only into tanks equipped with vapor
collection equipment that is compatible
with the terminal’s vapor collection
system.

() The owner or operator shall act to
assure that the terminal’s and the tank
truck’s vapor collection systems are
connected during each loading of a
gasoline tank truck at the affected
facihty. Examples of actions to



accomplish this include training drivers
in the hookup procedures and posting
visible reminder signs at the affected
loading racks.

(h) The vapor collection and liquid
loading equipment shall be designed and
operated to prevent gauge pressure in
the delivery tank from exceeding 4.500
pascals (450 mm of water) during
product loading. This level is not to be
exceeded when measured by the
procedures specified in § 80.503(b).

{i) No pressure-vacuum vent in the
bulk gasoline terminal’s vapor collection
system shall begin to open at a system
pressure less than 4.500 pascals (450 mm
of water).

{j} Each calendar month, the vapor
collection system. the vapor processing
system. and each loading rack handling
gasoline shall be inspected during the
ioading of gasoline tank trucks for total
organic compounds liquid or vapor
leaks. For purposes of this paragraph.
detection methods incorporating sight,
sound, or smell are acceptable. Each
detection of a leak shall be recorded and
the source of the leak repaired within 15
calendar days after it is detected.

{Approved by the Office of Management and
Budgerunder control number 2060-0006)

§60.503 Test methods and procedures.

{a) Section 80.8(f) does not apply to
the performance test procedures
required by this subpart.

(b} For the purpose of determining
compliance with § 80.502(h). the
following procedures shall be used:

(1) Calibrate and install a pressure
measurement device (liquid manometer,
magnehelic gauge, or equivalent
instrument). capable of measuring up to
500 mm of water gauge pressure with
=2.5 mm of water precision.

(2) Connect the pressure measurement
device to a pressure tap in the terminal’s
vapor collection system. located as close
as possible to the connection with the
gasoline tank truck.

(3) During the performance test.
record the pressure every 5 minutes
while a gasoline tank truck 1s being
loaded. and record the highest
instantaneous pressure that occurs
during each loading. Every loading
position must be tested at least once
during the performance test. 23

{c) For the purpose of determining
compliance with the mass emission
limitations of § 60.502(b) and (c). the
following reference methods shall be
used:

(1) For the determination of volume at
the exhaust vent:

(i) Method 2B for combustion vapor
processing systems.

{i1) Method 2A for all other vapor
processing systems.

{2) For the determination of total
organic compounds concentration at the
exhaust vent. Method 25A or 25B. The
calibration gas shall be either propane
or butane.

(d) Immediately priorto a
performance test required for
determination of cemnpliance with
§ 60.502(b). (c). and (h). all potential
sources of vapor leakage in the
terminal’s vapor collection system
equipment shall be monitored for leahs
using Method 21. The monitoring shall
be conducted only while a gasoline tank
truck is being loaded. A reading of
10.000 ppmv or greater as methane shall
be consicered a leak. All leaks shall be
repaired prior to conducting the
performance test.

(e) The test procedure for determining
compliance with § 60.502(b) and (c) is as
follows:

(1) All testing equipment shall be
prepared and installed as specified in
the appropriate test methods.

(2) The time period for a performance
test shall be not less than 6 hours,
during which at least 300.000 liters of
gasoline are loaded. If the throughput
criterion is not met during the initial 6
hours, the test may be either continued
until the throughput criterion is met, or
resumed the next day with another
complete 8 bours of testing. As much as
possible, testing should be conducted
during the 8-hour period in which the
highest throughput normally occurs.

(3) For intermittent vapor processing
systems:

(i) The vapor holder level shall be
recorded at the start of the performance
test. The end of the performance test
shall comncide with a time when the
vapor holder is at its original level.

(ii) At least two startups and
shutdowns of the vapor processor shall
occur during the performance test If this
does not occur under automatically
controlled operation. the system shall be
manually controlled.

{4) The volume of gasoline dispensed
during the performance test period at all
loading racks whose vapor emissions
are controlled by the processing svstem
being tested shall be determined This
volume may be determined from
terminal records or from gasol.ne
dispensing meters at each loading ruck.

{5} An emission testing interval shall
consist of each 5-minute period duning
the performance test. For each intervel

(i) The reading from each
measurement instrument shall be
recorded. and
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(1) The volume exhausted and the
average total organic compounds
concentration in the exhaust vent shall
be determined. as specified in the
appropriate test method. The average
total organic compounds concentration
shall correspond to the volume
measurement by taking into account the
sampling system response time.

(6) The mass emitted during each
testing interval shall be calculated as
fojlows:

M, =10"XV_C,
where
M,, =mass of total organic compounds
emitted dunng testing interval 1. mg
V. =volume of air-vapor mixture exhausted
m? at standard conditions.
C, = total organic compounds concentra:ion
(as measured) at the exhaust veni. ppm:
K =denmty of calibration gas. mg/m?* at
standard conditions :
=1.83 x10° for propane
=241 x10* for butane 213

s=standard conditions. 20°C and 760 mm Hg

(7} The total organic compounds mass
emissions shall be calculated as follows:

3 -
E= i= ?u-
where: 213

E=mass of total organic compounds emitted
per volume of gasoline loaded. mg/hiter.
M., =mass of total organic compounds
emitted dunng testing interval i. mg.
L=total volume of gasoiine loaded. liters.
n=number of testing iztervals.

{f) The owner or operator may adjust
the emission results to exclude the
methane and ethane content in the
exhaust vent by any method approved
by the Admunistrator
[Sec. 114 of the Clean Air Act as amended (42
US.C. 7414))

{Approved by the Office of Management and
Budget under control number 2060-0006 )

§ 60.504 [Reserved]

§ 60.505 Reporting and recordkeeping.

{a) The tank truck vapor tightness
documentation required under
160.502(e)(1) shall be kept on file at the
terminal in 3 permanent form avaiiuble
for inspection.

{b) Tt.e documentation file for each
gascline tank truch shall be updated at
least once per year to reflect current test
results as determined by Method 27
This documentation shall include. as a
m:mmum. the following information.

{1) Test Title: Gasoline Dehvery Tank
Pressure Test—EPA Reference Method
2?



{2) Tank Owner and Address.

(3) Tank Identification Number.

{4) Test:ng Location.

(5) Date of Test.

(6} Tester Name and Signature.

(7) Witnessing Inspector. if any:
Name, Signature, and Affihation.

(8) Test Resuits: Actual Pressure
Change in 5 minutes. mm of water
(average for 2 runs).

(c) A record of each monthly leak
ingpection-required under § 60.502(j)
shzll be kept on file at the terminal for
at least 2 years. Inspection records sha.l
inciude. as a minimum, the following
information:

(1) Date of Inspection.

(2} Findings {may indicate no leaks
discovered: or location, nature. and
severity of each leak).

(3) Leak determination method.

(4] Corrective Action {date each leak
repaired: reasons for any repair interval
in excess of 15 days).

(5) Inspector Name and Signature.

(d) The termina! owner or operator
skall keep documentation of all
notifications required under
§ 60.502(e)(4) on file at the terminal for
at least 2 years.

{e) [Reserved).

(f) The owner or operator of an
affected facility shail keep records of all
replacements or additions of
components performed on an existing
vapor processing system for at least 3
years.

[Sec. 114 of the Clean Air Act as amended (42
U.S.C. 7414))

(Approved by the Office of Management and
Budge! under control number 2060-0008.)

§ 60.506 Reconstruction.

For purposes of this subpart:

{a) The cost of the following
frequently replaced components of the
affected facility shall not be considered
in calculating either the “fixed capital
cost of the new components” or the
“fixed capilal costs that would be
required to construct a comparable
entirely new facility” under § 60.15.
pump sealis. loading arm gaskets and
swivels. coupier gaskets, overfill sensor
couplers and cables, flexible vapor
heses. and grounding cables and
conneclors.

(b} Under § 60.15. the “fixed capital
cost of the new components™ includes
the fixed capital cost of all depreciable
comgponents [except components
specified 1n § 60.506{a)] which are or
will be replaced pursuant to all
continuous programs of component
replaccment which are commenced
within any 2-year period following
December 17. 1980. For purposes of this

paragraph. “commenced” means that an

owner or operator has undertaken a
continuous programn of component
replacement or that an owner or
operator has entered into a contractual
obligation ta undertake and complete.
within a reasanable time, a continuous
program of component replacement.

|Sec. 114 of the Clean Air Act as amended (42

U.S.C. 7414)]
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Revised
48 FR 56580, 12/22/83 (213)



Subpart GGG—Standards of
Performance for Equipment Leaks of
VOC In Petroleum Refineries 227

§ 60.590 Appiicability and designation of
atfected faciiity.

(a)(1) The provisions of this subpart
apply to affected facilities in petroleum
refineries.

(2) A compressor is an affected
facility.

{3} The group of al} the equipment
{(defined in § 60.591) within a process
unit is an affected facility.

{b} Any affected facility under
paragraph (a) of this section that
commences construction or modification
after January 4. 1983, is subject to the
* requirements of this subpart.

{c) Addition or replacement of
equipment (defined in § 80.591) for the
purpose of process improvement which
is accomplished without a capital
expenditure shall not by itself be
considered a modification under this
subpart.

(d) Facilities subject to Subpart VV or
Subpart KKK of 40 CFR Part 80 are
excluded from this subpart.

§60.59t Definitions.

As used in this subpant. all terms not
defined herein shall have the meaning
given them in the Act. in Subpart A of
Part 80, or in Subpart VV of Part 60. and
the following terms shall have the
specific meanings given them.

*Alaskan North Slope” means the
approximately 88.000 square mile area
extending from the Brooks Range to the
Arctic Ocean.

*Equipment” means each valve, pump.

pressure relief device. sampling
connection system., open-ended valve or
line. and flange or other connector in
VOC service. For the purposes of
recordkeeping and reporfing only.
compressors are considered equipment.

“In Hydrogen Service” means that a
compressor contains a process fluid that
meets the conditions specified in
§ 60.583(b).

“In Light Liquid Service” means that
the piece of equipment contains a liquid
that meets the conditions specified in
§ 80.593(c).

“Petroleum Refinery” means any
facility engaged in producing gasoline.
kerosene, distillate fuel oils. residual
fuel oils. lubricants. or other products
through the distillation of petroleum., or
through the redistillation. cracking. or
reforming of unfinished petroleum
derivatives.

“Petruleum” means the crude oil
removed from the earth and the oils
derived from tar sands. shale. and coal.

“Process Unit” means components
assembled to produce intermediate or
final products from petroleum,
urfinished petroleum derivatives. or
other intermediates: a process unit can
operate independently if supplied with
sufficient feed or raw materials and
sufficient storage facilities for the
product

§60.592 Swndards.

{a) Each owner or operator subject to
the provisions of this subpart shall
comply with the requirements of
§ 60.482-1 to § 60.482-10 as soon as
practicable. but no later than 180 days
after initial startup.

(b) An owner or operator may elect to
comply with the requirements of
§ 60.453-1 and § 60.483-2.

{c) An owner or operator may apply to
the Administrator for 8 determination of
equivalency for any means of emission
limitation that achieves a reduction in
emissions of VOC at least equivalent to
the reduction in emissions of VOC
achieved by the controls required in this
subpart. In doing so. the owner or
operator shall comply with requirements
of § 60.484.

{d) Each owner or operator subject 10
the provisions of this subpart shall
comply with the pro\isions of § 60.485
except as provided in § 60.593.

{e) Each owner or operator subject.to
the provisions of this subpart shall
comply with the provisions of § 60.486
and § 60.487.

{Sec 114 of Clean Air Ac! a5 smended (42
U.SC. 7413

§60.593 Exceptions.

(a) Each owner or operator subject to
the provisions of this subpart may
comply with the following exceptions to
the provisiuns of Subpart VV.

(b}(1) Compressors in hydrogen
service are exempt from the
requirements of § 60.592 if an owner or
operator demonstrates that a
compressor is in hydrogen service.

(2) Each compressor is presumed not
be be in hydrogen service uniess an
owner or operator demonstrates that the
piece of equipment is in hydrogen
service. Fur a piece of equipment to be
considered in hydrogen service, it must
be determined that the percent hydrogen
content can be reasonably expected
always to exceed 50 percent by volume.
For purposes of determining the percent
hydrogen content in the process fluid
that is contained in or contacts a
compressor. procedures that conform to
the general method described in ASTM
E~2£9, E-168. or E-188 (incorporated by

reference as specified in §60.17) shall be
used.
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(3){i) An owner or operator may use
engineering judgment rather than
procedures in paragraph (b)(2) of this
section to demonstrate that the percent
content exceeds 50 percent by volume,
provided the engineering judgment
demonstrates that the content clearly
exceeds 50 percent by volume. When an
owner or operator and the
Administrator do not agree on whether
a piece of equipment is in hydrogen
service, however, the procedures in
paragraph (b)(2) shall be used to resolve
the disagreement.

(ii) If an owner or operator determines
that a piece of equipment is in hydrogen
service, the determination can be
revised only after following the
procedures in paragraph (b)(2).

{c) Any existing reciprocating
compressor that becomes an affected
facility under provisions of § 6C.14 or
§ 60.15 is exempt from § 80.482 (a}. (b).
(c). {d). (e). and (h) provided the owner
or operator demonstrates that recasting
the distance piece or replacing the
compressor are the only options
available to bring the compressor into
compliance with the provisions of
§ 60.482 (a). (b). (c). (d). (e). and {h).

(d) An owner or operator may use the
following provision in addition to
§ 60.485(e): Equipment is in light liquid
service if the percent evaporated is
greater than 10 percent at 150°C as
determined by ASTM Method D--86
{(incorporated by reference as specified
in § 60.18).

{e) Pumps in light liquid service and
valves in gas/vapor and light liquid
service within a process unit that is
located in the Alaskan North Slope are
exempt from the requirements of
§ 60.482-2 and § 60.482-7.

Proposed/effective
48 FR 279, 1/4/83

Promulgated
49 FR 22598, 5/30/84 (227)




PART 60—[AMENDED]

40 CFR Part 60 is amended as follows:

1. By adding a new Subpert GGG as
- follows:

Subpart GGG—Standards of Performance
tor Equipment Leaks of VOC In Petrohum
Refineries

00.590 Applicability and designation of
affected facility. ]
60.591. Definitions.
‘Standards.
80593 Exceptions.
60.594-60.599 (Reserved}

_lOO.SMMan

Subpart GGG—Standards of
" Performance for Equipment Leaks of
Vocln Potroleum Heﬂneries d g -

§ 60.590 kppllubﬂlty Ind dedgnat!on of

. tﬂ.ct.dhdllty. .

" (a)1) The provisxons of thxs subpert

apply to affected facxhties in petroleum ..

refineries.
- -(2)A compressox‘ is an affected
facility.
*(3) The group of all the eqmpment

(definedin § 60.591) within a process -

nnlt is an affected facility. -
(b) Any affected facility under
paragraph {a) of this section that
" commences construction or modification
.after January 4, 1983, is subject to the
requirements of this subpart. .
~.(e) Addition or replacement of

'.' equipment (defined in § 60.591) fdr the g

purpoase of process improvement which
is accomplished without a capital
expenditure shall not by itself be
cansidered a modzﬁcanon under this

- subpart, .
2+ {(d) Pacilities sub]ect to Subpart VV or

_Subpart KKK of 40 CFR Part 60 are
R excluded from this subpart.

Asg used in this subpart, all terms not
- defined herein shall have the meaning
given them in the Act, in Subpart A of
Part 60, or in Subpart VV of Part 60, and
. the following terms shall have the
specific meanings given them. -
“Alaskan North Slope” means the

" approximately 69,000 square mile area

extending from the Brooks Range to the
Arctic Ocean. -
*Equipment” means each valve. pump,
pressure relief device, sampling
connection system, open-ended valve or
line, and flange or other connector in
VOC service. For the purposes of
recordkeeping and reporting only,
compressors are considered equipment.
“In Hydrogen Service” means that a
compressor contains a process fluid that
meets-the conditions specified in
$ 60.583(b). N
“In Light Liquid Service"” means that
.the piece of equipment contains a liquid
that meets the conditions specified in .
§ 60.593(c).

~ -

“Petroleum Refinery” means any -~

facility engaged in producing gasoline,
kerosene, distillate fuel oils, residual
fuel oils, lubricants, or other products
through the distillation of petroleum, or
through the redistillation, cracking, or
reforming of unfinished petroleum :
derivatives.



_“Petroleum” means the crude oil
removed from the earth and the oils -
derived from tar sands, shale, and coal.

“Process Unit" means components
assembled to produce intermediate or
final products from petroleum,
unfinished petroleum derivatives, or
other intermediates; a process unit can
operate independently if supplied with
sufficient feed or raw materials and
sufficient storage facilities for the
product.

§60.592 Standards.

(a) Each owner or operator subject to’
the provisions of this subpart shall
comply with the requirements of
§ 60.482-1 to § 60.482-10 assoon as’
practicable, but no later than 180 days
after initial startup.

(b) An owner or operator may elect to-
comply with the requirements of
§ 60.483-1 and § 80.483-2. '

{c) An'owner or operator may apply to
the Administrator for a determination of
equivalency for any means of emission
limitation that achieves a reduction in
emissions of VOC at least equivalent to
the reduction in emissions of VOC~

achieved by the controls required in this -

subpart. In doing so, the owner or
operator shall comply with requirements
of § 80.484:

(d) Each owner or operator sub)ect to "
the provisions of this subpart shall —- .
comply with the provisions of § 60.485
except as provided in § 60.593.

(e)Each owner or operator subjett to

the provisions of this subpart shall .

comply with the provxsxons of § 60.488

and § 60.487. .

* (Sec. 114 of Clean Air Act as amendedr'
UsC.7a4q) - -

8§ 60.593 Exccpﬂom.,

(a) Each owner or operator sub]ect to )
the provisions of this subpart may- - -
comply with the following exceptums to
the provisions of Subpart V. e

{(b)(1) Compressors in hydrogen-
service are exempt from the . .
requirements of § 80.592 if an owner or
. operator demonstrates thata
compressor is in hydrogen service.

(2) Each compressor is presumed not
be be in hydrogen service unless an .
owner or aperator demonstrates that the -
piece of equipment is in hydrogen -

-

N

. ..00 .

service. For a piece of equipment to be -~

considered in hydrogen service, it must

be determined that the percent hydrogen -
content can be reasonably expected. - -
always to exceed 50 percent byvolume

For purposes of determl.mng the percent- -
: hydrogen content in the process fluid .~ -

" that is contained in or contacts-a’ . -
compressor, procedures that conform to
the general method described in ASTM -

-E~260, E~168, or E~169 (incorporated by

- . reference as specxﬁed in 560 17) shall be'

<~ adjusted annual assef guideline repair.<z,

" guidelinerepair allowance; A, luhe o

allowance, B, as reflected by the
following equation: A = Y X (B + 100);
(2) The percent Y is determined from
the following equation: Y = 1.0 — 0.575'
log X, where X is the year of
construction; and
(?j) ge applxcable basic annual a:saetd
guideline repair allowance, B, is selecte
demonstrates that the content clearly from the following table consistent with
exceeds 50 percent by volume. When an the a hcable sub art:
owner or operator and the . pp P
Administrator do not- agree on whether -
a piece of equipment is in hydrogen

used.

{3)(i) An owner or operator may use
engineering judgment rather than
procedures in paragraph (b}(2) of this
section to demonstrate that the percent -
.content exceeds 50 percent by volume,
provided the engineering judgment -

-

) TABL§ FOR DETERMINING APPLICABLE FoR B

service, however, the procedures in . - N - Veiue of 8
paragraph (b)(2) shall be used to reso]ve Subpart eppicable to tacilly 5 bsueed

the disagreement. - — . =

(ii} If an owner or operatordetermmes Wl T 128
that a piece of equipment is in hydrogen 3& - 28
service, the determination can be © KKK o=
tevised only after following the o —
procedures in paragraph (b)(2).. - e e e N - _

. (c) Any existing recxprocatmg -.‘ .

'Double block and bleed syatem" :
means two block valves connected i m
series with a bleed valve or line that can ’
. vent the hne between the two block
- valves,. -

e
t\. r_ v -

compressor that becomes an hffected

facility under provisions of § 80.14 or

§ 60.15 is exempt from § 60.482 (a), (b),

(c), (d), (e), and th) provided the.owner
* -or operator demonstrates that recasting
- the distance piece or replacing the.
- compressor are the only options.
available to bring the compressor into
compliance with the provisions of
§w 482 (8) (b)' (C), (d)' (e)' and (h)‘

(d) An owner or.operator may use the
followmg provision in-addition to’

e

S -

"; . ns

= -
-

. "Replacement cost” medns the capital
" needed to purchaae all the deprecxable :
components ina famhty =
", ! T 4 LY o :\ . . .
(Secﬁonl m. m and 301(a) of the’ ClunAir
Act, as nmcnded (42 Us.c. 7411. 7414'. - -

ke "'\

§ 60. 485i(fe{hl".qmpment is in lishe:'l liquid 7!!01(:))) i el o
service if the percent evaporated is - 3 20, T T Te
greater than 10 percent at150°C as *" " _' : 3. ?y addmg paragraph (c) to 5 80"83’
- determined by ASTM Method D-88 -:  ~ 9 asfollows:. - ;. > =
g“:"gg;;‘ed by reference as 'Pmﬁed § 604828 smdam: Opm-ondod vaives |
<~ . kR fines.- . . .
(e)PumpsmlishtIiQuidservieaand “_ e -.r“(!“‘\,‘ T

valvea in gas/vapor and light liqmd'" B
“service within a process uait that is -
-- located in the Alaskan Notth Slope are-
" exempt from the:requirements. oft;-
§‘BO482—2&nd§60.48$—7.. ot e 2T ~
"2, By adding in alphabehcarorder the -
" new terms |‘capital expenditure,”. ...
“double block and bleed-system," and
* “replacement cost” in § 60.481 of

[c) When a-double block-end-bleed )
tystem is bexng_used. the bleed valve or .
- line-may remain open during operations .-
- thdt require venting the line between the
- block valves but shall comply with: ~¢'
-para,gmph(a] at all other. times, - - 2

" (Séctions 111, 114, anid 301(a) of the Clnn Air
- Act, as unended (42 U.8.C. 7411, 7414. )

Subpart'VV as followa’ ;,..‘___:_A s Tooush). v T T -
§60.481 Definitions. © -~ -~ T 7| <= -4 Byremms paragraph (d)(lj of
L e e e ~‘ . -.1..-.\'—-\ g ,-‘_3{'. §60.480ufollowr s ‘,~ S
“Capital expenditure” means, in -~ g go.480 Appue-bmty nnd dedmaﬂon
addition to the definition in 40 CFR 60.2. zﬂectod hclllty -
an expenditure for a physical or »:." .~ .~.~;;_~'. T e ‘..' A > i -

A
et

(d](l) Ifan owrier or operator apphes
_ for one or more of the exemptions in this ..
pa.ragraph. then the owner oroperator -
mamtmn

§ 80.488(1)... .-
1iamed T ~-:'=",;;.'
(Sectim 111, 114, andsm(a) of the Cleln Air '_
- [Act as uunded (42 U.S.C. 7411. 7(14.

Cwt 7001('])) TRE P

tt:g:erahonal change to an-exxsﬁng facxhty

at- T =iz .
(a) Exceeds’ P the product of the

facility’s replacement cost, R,.and an - --

7 allowance, A, as reflected by the- “t‘ifk :
- following equation: P-="R X A; where
-{1) The adjusted annual assef -~ -

_product of the percent of thex i~ 5~
replacement cost, Y; and the apphcable
'bamc annual asset gmdeline repair' s

—

T - .

99



-,560.482-1 sundardseunnb

e o
e (d} qupment-thaﬁs in vacaum' ~ 7§ 60.583(d).
¢ service is excluded from the: - : M )
. “requirements of § 60.482-2 to § 60-482-10’ + facility shall not be considered in_ &~ >
_ititisidentified as required in- > %0 calculating either the “fixed capmﬂ o8t o0 .

?' 'r'f'

-5 60.488(e)(5). " ;. <. iR s of the new ‘components” or the “fixed: ¥,
(s.gm {n;ng ‘and m(.i*ogh Clear. Alr ;‘—‘capitaf'eoags that would be: required gq— .

Aa. amded USC., 7413.7414'»3 agirii construct & eomparable new facility™
@) w R ‘.ﬁm&r‘ini&mp seals, nutsand. ;5

o ms paragraph; 5F bl be disks, and packings, "=
%—vpmanph (h)(2yof § mmﬁg as-follows: - M Usder-§ 6015, the. "ﬁxedupntal

T 2 e eeae SGbaserers 0 24, COSt.Of new: comporients™ includes. the
© §60.482-7 “Standafds: VM ln_galvapor _Bixed capital cost of all depreciable -

and In light liquid service. . components {except components. ¥
3 Ut oD E S5 Sedified in ;wm(a))wmchmo;
M0 SR AR g g §iE wnb. replaced pursuant toall -

2 If  leak s datected, t}w valve shalt continuous programs of comporient -

"~ be monitored monthly until a leak is nor 7 replacement which are commenced

detec!ed fcr 2 succgssivemonths. e -"* within any 2-year period following the_ .
: 3 }applicability date for the appropnate ’

- ,designation of affécted Facxlity" section -

‘subpart. (See the “Applicabxlity and . -

(40]ASTM 086-78. Dlsullauon of -
troleum Prqducts. IBR approved for -

) [Secﬂons 1117114 and 301(&) of the Clean Air
>~ Act,as lmended (42U. S-C:?nl. 7414 -

-

,‘ " - =

é;.._ﬂ.'_, s e .
‘..¢ AL .

Abpond: A [Amended] - el
% +10. By redesxgnatiﬁg theheemng “s52"
-Apparatus” as 5.1’ Apparatus” in"_

- =-Metlmd 18°0f Appgndxx A as follows: .

.o . o e

5.1 Appantus -
T e ' e

e e -

T (Seéuo:i. 111,114, and 30%{a) of the Clean Air

- . " Act, as amended (42 U.S:C. 7411, 7414,

- m(&Dl

11,8y revimng J the ﬁrst equahon in -
‘Section 6.2.1.1 in Method 18 of. AppendIX‘

~ Aas follows: .

Tl‘
Q.-Q: 'r —_— Bq. 19-1

LRV,

5 f&cﬁnnsﬁl.lli. and 30‘1(3) of the Clean A.ir
*Act, as amendeg (42 U:S.C. 7411, 74,

12. By reﬁsing the cxtatidn “Cxtaﬁon
- " 21 in section 8.” to “Citation 18 in
_ section 8" in 6.2.1.1 in Melhod 18 of

*

- {Sections 111, 114, ancl 301(a) of the Clean Air
Actr-ss amended (42 U.S.C. 7411, 7414,

. 13. By changing the word “caped” to
“capped” in section 8.2.2.1 in Method 18
i of Appendix A.
(Sections 111, 114, and 301(a) of the Clean Au'

.. - Act, as amended (42 U.S.C. 7411, 7414,

S~

".14. By changmg all the “mg/hter to

. s of the apmte subpaprh] For .
imsorthgomogopmtog --“;; ._~' commenned-meantthatanownero: . 7001(8)))
" designates less’than 3.0 percent of the . ! operator has undertaken a coptinuous . N
- total numbur oivafm -as difﬁcult-ro-» : ‘program of componentreplacementor "
" monitof; and’ - Pl e - sthat an awner or operator has entered_
N ,.: ,'.; oy, x 4 - Into a contractual obligationto ~ . | -
(s.cgm 11,114, “and 301(n) oﬂh mmm .undertake and eomplete. withina . Appgmﬁ,x A..
Act, a3 amended (4ZUS.C. 74{1, 7414, . reasonable time; & continuous progranr
7001())). | Tnnsid e el e oteomponent replacement.” ... -
. mi, i - (s«nmm. 114; and 301(a) of the Clean Aif m:(am :
.an;.(B%) af ;'é'&%&":ﬁ’ﬁ,‘{f,‘,ﬁﬂm} ). r 7em( n;mnd-d (42 u.s.g:. 711, 7414. -
. .“.«- & =" g, ° . e -
! 4 tha. o ' ‘ = 3 Brmfmspmsmphs (a) (34). (35).
K t\t oo e .‘""" “( )'f" ‘ md (30]1!? adding (a)(4) 0f§ 0017 Of
Eg) ces - ) “ Co AR ?ul?parf A;GeneralProvmons as" )
* (ii) Number of valvea for whxch leaks N onoWE. 1z [ .- 7e01(a))
were not repaired as requfged in o ge 60.17 hmmatﬂon by ane.. -
§m482-7[d’)(1). - »'-“' R (a]t o~ s -

;"".. .

(vi) Number of compressors for wlnch
leaks were not repaired as reqmred i
560482-3(3)(1). and :

C e

Ad ..’

-

< (34) ASTM !?.‘189-63 (Reapproved
Quantitative Analysis, IBR approved for
$60.485(d) and § 60.593(b). . °”

'(35) ASTM E188-87 (Reapproved
1977), General Techniques of Iiifrared -

-

)

(Socﬁons 111, 114. and 301(&) of thc Clann Air
Act, as amended (42 U.S.C. 7411. 7414,

7601(a))} " § 80.485(d) and § 60.583(b).
(Approved by the Office ofManngemcnt and (38) ASTM E260-73, General Gas
Budget under control number 2060--0067.) . Chromatography Procedures, [BR

&Byadding§60488toSubpartWas

approved for § 60.485(d) and § 80.593(b).
follows' : * ‘

*® - * _ ®

-,

100

1977), General Techniques of Ultraviolet:

- Quantitative Analysis, IBR-approved for

. “g/liter" in section 8.2.2.3 in Method 18
of Appendix A -

{Sections 111, 114, and 301(a) of the Clean Air
Act, as amended (42 U.S.C. 7911, 7414,
7601(a))) :

. 18, By changing the word “wnth" to
“within” in section 7.4.4.3 in Method 18

- of Appendix A.
(Sections 111, 114, and 301(a) of the Clean Air
Act, as amended (42 U.S.C. 7411, 7414,
7601(a}))
(PR Doc. 86-13040 Filed 5-20-84: &45 am|
BILLING CODE 8580-50-M-



.. AP

. P DED'J T > : §60.621: Dafinitions. .~ .. -
B : - hmeﬂun.ﬂ'mmbparttll terms not

. mmmn&mended a&fol}ows: - defined-herein zshallhave the meamng
" 1.The anthority citation-for Past 60 - ~ given themiin -the Act,:in Subpart A of
eonﬂmuvto read- u?o‘ilows:_ 1‘.1~<: - Pazt 80, or'in Subpart VV of Part 60;.and
Auﬁoﬂtv'ﬂ U.S.C'un. m(,} .- .+ theddllowingterms.shall have the..
___specific meanings given them.
l%aiyaddingamwswmm“_: _ “, “Alaskan North Slope” means the

_ approximately:68,000 square-niile area
; < extending from the Brooks Renge &o ‘the
* for Equipment Leaks of.vocrrom.nmhm * Arctic'Ocean.

Natural G ProcesargRn - L ¢ TBquipment™ means each gump, -
Sec. IR R S . pressure relief device, open-ended valve
ao.eao Agﬂiahimy.ma.dcasndimnf T .k ot line, walve, compressor, and flange or
affactedifacilly. . - -~ . * offrer-cenmector:that is in VOC.service _
w_m Deflgitions. = - " 20 2 s or in-wetgas service, and any device-or
_ oos32: mm LT system requind’qyﬂxissubpart. -
80.834 -Alternative means of smission ) *': "Fldld gas” means Ieedsiock; gas .
lmitation - - L ;ixte:ing the.natural gas processing

6ms35 Recordkeeping nqdremenu. ‘ - plan
00.638 Repartingireguirements. -+ ~‘dnlight liguid service” means hat the
00.837-00039 ;[Besarved]. — - - ’ piece tgm Wmﬂm‘mfommﬁ ;j liguid -that
Subpast'KKK—Standards.of Perfocmance masts. itteas specified-in

. ferEgqilpment: Leaks of YOC. From Onshore - § 60.485(a) ar §-60:833(hj(2).
S oy~ " bydaocarhonn such sa sthane.pro

hy as.ethane, propane,
§ 60.630 Appﬂeabllltymddodmduof m:nd pentane, lhatareextracted
- stfected facility. gas.
.wt’mm‘“ﬂ? mbp"‘ “Natural gas processing plant” (gas
affected Tacilities in anshers plant) means any processing site

_ Datural gagprocessing plamts:. engaged:in theiextraction-of natural gas

. {‘:’l-ﬁ‘w mag'oct: e:l“f:‘c;.l.{orh liquids.from field gas, fractionation-of
W':ﬂ!;:‘"’“ :Ta:l‘l eq:fpment extcyept : md‘:m‘blft: liquids to natural gas _

Foup’ . products, or:

_ Compressers: (dcﬂmed n§ 59'331‘) within “Norifractionating plant” means any

a process unit'is an-affected facility. gas plant that does not fractionate
(b) Amy sffected facility under : mixed natural-gas liquids into natural

paragraph-{a)-of this section that gas products.

" commences-construction, Teconstraction,
or modification after’January 20, 1984. is
subject to the requirements of this

“Onshore™ means all facilities except
those that are {ocated.in the territorial
seas or.an-the outer continental shelf.

subpart. . “Process unit” means equipment

(c) Addition er replacement.of assembled for:the extraction.of natural
equipment {defined in § 80.631} for-the gas liquids from field gas, the -
purpose-of.process improvement that is . fractionation.of the liquids.into natural
accomplished without a.capital gas:products, or ather operations
expenditure shall notby itgellbe * associated with the processing of
considered. a modificafion under this natural gas produats. A process.unit can
.subpart. . operate independently if supplied with

(d) Facilities covered by.Subpart VV sufficient feed or.raw materials and
or Subpart GGG.of 40.CFR Part.60.are sufficient storage facilities for the
excluded.from this subpart. products.

(e} Azompseasor station, déhydration ; “Reciprocating compressor” means a
anit, sweeteriing unit, imderground piece af.equipment that increases the
storagetnk.:ﬁnld gas gatheringmystem, pressure of:a process gas by positive

or lignefied naturel.gas unit:is.covered displatement, employing linear
_. by this subpartifiitis lecated.atan =~ . = . movement.of the driveshaft:

* “emwhore matnral ges processing plant. i
- themmitismot located at the ptant site,
thn:immmpt‘ f:om 'lhe prmslons of
&u:ih;-:t.

- -..--__ ~ ; ....:‘;' b .
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“In wet gas service” means that a
piece of equipment contains or contacts
the field gas before the extraction step
in the process.

§ 60.632 Standards.

(a) Each owner or operator subject to
the provisions of this subpart shall .
comply with the requirements of
§ 60.482-1 (a), (b), and (d) and § 60.482-2
through § 60.482-10, except as provided
in § 60.833, as soon as practicable, but
no later than 180 days after initial
startup.

(b) An owner or operator may elect to
comply with the requirements of
§ 60.483-1 and § 60.483-2.

(¢} An owner or operator may apply to
the Administrator for permuuon to use
an alternative means of emission
limitation that achieves a reduction in
emissions of VOC at least equivalent to
that achieved by the controls required i in
this subpart. In doing se, the owner or
operator shall comply with reqmrements
of § 60.834 of this subpart.

{d) Each owner or operator subject to
the provisions of this aubpart shall
comply with the provisions of § 80485
N except as provided in § 60.833(f) of this
subpart.

(e) Each owner or operator subject to -
the provisions of this subpart shall
comply with the provisions of § 60.486°
and § 60.487 except as provided in -

. subpart. -
(f) An owner of operator shall use the

following provision instead of - -
§ 60.485(d)(1): Each piece of eqmplnent
is presumed to be in VOC service er in
wet gas service unless an owner or
operator demonstrates that the piece of
equipment is not in VOC service orin -
wet gas service. For a piece of
equipment to be considered not in VOC -
service, it must be determined that the’
percent VOC content can be reasonably
expected never to exceed 10.0 percent
by weight. For a.piece of equipment to
be considered in wet gas service, it must
be determined that it contains or
contacts the field gas before the
extraction step in the process. For -
purposes of determining the percent
VOC content of the process fluid that is
contained in or contacts a piece of
equipment, procedures that conform to
the methods described in ASTM
_ Methods E169, E168, or E260 .-

(incorporated by reference as speclﬁed
in § 60. 17) shall be used. - -

§ 60. 333 Exeepttom.

(a) Each owner or operator subject to
the provisions of this subject may
comply with the following exceptions to
the provisions of Subpart VV. .

" have the design capacity to process

*  compressor control reqmrements of

(b} (1) Each pressure relief device in
gas/vapor service may be monitored
quarterly and within 5 days after each
pressure release to detect leaks by the
methods specified in § 60.485(b) except’

- as provided in § 60.632(c), paragraph -
" {b){4) of this section, and § 60.482-4(a}~

(c) of Subpart VV.

(2) If an instrument reading of 10,000
PPm or greater is measured, a leak is
detected.

(3) (i) When a leak is detected, it shall
be repaired as soon as practicable, but

- no later than 15 calendar days after it is

detected except as provided in § 80.482~

(u] A first attempt at repair ghall be
made no later than 5 calendar days after

®each leak is detected.

(4) (i) Any pressure relief device that
is located in a nonfractionating plant
that is monitored onjy by nonplant
" personnel may be monitored aftera
pressure release.the next time the
monitoring personnel are on site, instead

- of within 5 days as specified in ..

paragraph (b)(1) of this section and
§ 60.482-(b)(1) of Subpart VV.

(ii) No pressure relief device
described in paragraph (b)(4)(i) of this .
section shall be ailowed to operate for -

' more than 30 days after a pressure, .

release without monitoring. > -

-{d) Pumps i in light liqmd aerviee.
valves in gas/vapor and light liquid .
service, and pressure relief devices in
gas/vapor service that are located ata °
nonfractionating plant that does not - -

283,000 standard cubic meters per day
{scmd) (20 million standard cubic feet .

.. per day (scfd)) or more of field gas are

exempt from the routine monitaring - —
- requirements of § 80.482-2(a)(1),
§ 60.482-7(a), and § 60. 633(b)(1).
(e) Pumps in light liquid service,
valves in gas/vapor and light liquid
service, and pressure relief devices in

: gas/vapor service within a process unit .

that is located in the Alaskan North
Slope are exempt from the routine- -
monitoring requirements of § 60.482-
2(a)(1). § 80.482-7(a), and § 60. 833[b)(1)

-Af) Recxprecating compressors in wet
gas service are exempt from the:

§ 60.482-3." . - ’
(g) In addition to the reqmrements t'or
_flares at § 80. 482-10(d)[4). the followmg-

. "areallowed: - - ’

- (1) Steam-assisted and nonassisted
flares designed for and operdted with an
exit velocity, as determined by the

. methods specified in § 80.485(g)(4),

equal to or greater than 18.3 m/sec (60
ft/sec) but less than 122m/sec (400 ft/

102

sec) if the net heating value of the gas
being combusted is greater than 37.3
M]/scm (1000 Btu/scf).

(2} Steam-assisted and nonassisted
flares designed for and operated with an
exit velocity, as determiried by the
methods specified in § 60.485(g)(4), less -
than 122 m/sec (400 ft/sec) and less

- than the velocity, Ymax, as determir_:ed

by the following equation:
Logio(*max) = (Hr + 28.8)/31.7
Ymax = Maximum permitted velocity, m/sec.:
28.8 = Congtant.
- 31.7 = Constant.
Hy = The net heating vaiue as detemnned i -
§ 80.485 (g)(3).
(h) An owner or operator may use the’ -
following provisions instead of -
§ 80.485(e):
(1) Equipment is in heavy liquid .
service if the weight percent evaporated
is 10 percent or less at 150 °C as
determined by ASTM Method D86
{incorporated by refe!ence as specxﬁed
in §6017). - - ;
{2) Equipment 18 in hght liquid service -
if the weight percent evaporated is
greater than 10 percent at150°Cas -

" determined by ASTM Method D86

(incorporated by reference as epecxﬁed '
in §60.17). | R

R 80.534 Numettve mune cl omlelhn
" (c) Sampling cannection eystems are limitation -

exempt from the x:equirementsﬂf o
* § 60:482-5. E

' §60.6833, § 60635, and § 60.836 of this . o

(a) I, lﬂ the Admmxstrator’e ;ndgment.‘

E an alternative means of emission

“limitation will achieve a reductionin .. -
VOC emissions at least equivalent to- -
the reduction in VOC emissiorts -
achieved under any design, equipment,
work practice or operational standard,”

‘ - . the Administrator will publish; in the

Federal Register a notice permitting the
- use of that alternative means for the:

- purpose of compliance.with that . ~

- standard. The notice may condition . -
permission onrequirements related to -

- _the operation and maintenance of the

alternative means. -
- (b) Any notice under paragraph {a) of
this section 'shall be published only after
ehotice and an opportunity for a public
hearing.

(c] The Administrator will conslder
applications under this section from
either owners oroperators of affected

‘facilities, or manufacturers of eontrol '

- eqmpment. .

(d) The Admxmstrator will treat -
applications under this section .- - -
accordmg to the following criteria,- -
except in cases where he concludes: that
other criteria are appropriate; -

(1) The applicant must collect, venfy
and submit test data, covering a period
of at least-12 months, necessary to. -
support the finding in paragraph (a) of
this section. .

- -



- -

' (2)/11' the applicant is an owner or

_ operator of an affected facility, He must’

_gso.eas noeordkupmb requlnmem;

commit in writing to operateand - . _
maintain the alternative means so as to

" achieve a reduction in VOC emissions at

least equivalent to the rediiction in VOC.

" ‘emissions achieved under the design,

pment. ‘work practtce or operattonal

_~_~ e h

stan

" (a) Each owner or operator sub)ect to

. the provisions of this subpart shall

comply with the requirements of .

' paragraphs (b) and (c} of this section im

. specified in § 60.633(b})(2), a

_ repaired. ’ AN

_ addition to the requirements of § 60. 488:

{b) The folowing recordkeeping ..
requirements shall apply to pressure |
relief devices subject to the - ' .. - .
requirements of § 60. 533(b)(1) of thxs
subpart. o

(1) When each Teakis detected as

-

weéatherproof and readily vmble‘
identification, tharked with the
equipment identification aumber; shall_*
be attached to-the leaking equipment.
The identification on the pressure relief-
device may be removed aﬂer it has been

(2) When each leak is detected as _ i
specxfied in § 60.633(b)(2), the following-
information shall be recorded'in a log'
and shall be kept for- 2'years m a reedxly
accessible location:

(i) The jnstrument and operator -
identification numbers and the ~ -
equipment identification number.. . " -

(ii} The date the leak was-detected .

" and the dates of each attempt to repaxr ’

the leak. -
(iii} Repair- methods apphed in each
attempt to repair the leak.
(iv) “Above 10,000 ppm" if the

maximum instrument reading measured -

by the methods specxﬁed in § 60.635(3)

: aﬂer each repau' attempt is 10, 000 ppm -

v\-__

. <.~ provisions of § 60.482-4(a)3hall be" -
. i sxgned by the owner or operator.

e N Budget under oontrol munber meo-mm} -

" addition to the requirements of § 60.487.

information required in § 60.487(b)(1)-

= -(3): number of pressure relief devices

" subject to the requirements of
+ § 60.833(b) except for those pressure

" relief devices destgnated for no
" % -<-detectable emissions under the )
provisions of § 60.482—4(a) and those -
. pressure relief devxces complying with

" or greater.” .-

"7 .. [v) “Repair delayed" and the reason

for the delay if a leak is not repaired -

within 15 calendar days after discoverx

of theléak. - v
(vi) The signature of the owner or

.operator (or desxgnate] whose decision. -

'-. \—‘

n ‘Svns that repair could not be eﬁected _ §60.482<4(c).
“without & pracess shutdown. - (c) An owner or operator shall'n mclude
(vu) The.expected date of successfui ~ the following information in all
repau' of the leaKif aleak isnot "~ = .. semiannual reports in addition to the
repalred within 15 days. - information requxred in § 60. 487(c)(2)(1)-

- (viii) Dates of process unit shutdo_wrtS

vl -
_ that occur while the eqmpment’is :

{1) Number of pressure relief devices

unrepaired. Ao ,: - -1 - 7 for which leaks were detected as
. (ix) The date of successful repair of reqmred in § 60.633(b)(2) and -
the leak. - - :~ .. ‘e (2) Number of pressure relief devices

“(x) A'list of 1dentlﬁcatxon numbera for
- eqmpment that are designated for no
-detectable emissions under the
provisions of § 60. 482-4(3} The .
desngnation of equipment subject to the

for which leaks were not repaired as
" required in § 60.633(b)(3).

~ {Approved by the Office of Management and
Budget under control nurnber 2060-0120)

..~ 3. By revising paragraphs (a) (34). (35).
P (36). and {40) of § 60.17 of Subpart A—
(c) An gwner or operator shall comply .,General Provisions to read as follows:

" ‘with the followinig requirement in 4 00.17 lnoorponﬂon by reference:
‘addition to the requirement of .. (@) "
§ 80.486(j): Information and date used to - (34) ASTM EIM (Reapproved

.demonstrate that a reciprocating ©
..compressor is in wet gas service to’

. apply for the exemption in § 60.633(f)
shall be recorded in a log that is kept in
_areadily acceseible location.

nmppmved by the Office of Management end

'_'-1977). General Techniques of Ultraviolet
Quantitative Analysis, IBR approved for
< § 60.485(d), § 60.593(b), and § 60.832(f).

" (35) ASTM E168-67 (Reapproved
1877), General Techniques of Infrared-
Quantitative Analysis, IBR approved for
§ 60.485(d), § 60.593(b), and § 60.832(f).

. geo.m n.pm Mulnmntl» {(38) ASTM E260-73, General Gas
(a) Each owner or operator sub;ect 1o —  Chromatography Proc:ldures. IBR b
the provisions of this subpart shall 'pg’:‘;de;g‘(' é 80.485(d), § €0.593(b),
PN . an 5 o
comply with the requirements of = - (40) ASTM D86-78, Distillation of

paragraphs (b) and (c) of this section in Petroleum Products. IBR approved for

§ 60.593(d) and § 60.633(h). -
_ [FR Doc. 85~15099 Filed 6-21-85: 8:45 am]
BILLING CODE $580~50-M -

(b} An owner or operator shall include
the following information in the initial
semiannual report in addition to the
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Subpart F—National Emission Standard
for Vinyl Chieride 28

§ 61.60 Applicability.

(a) This subpart applies to plants
which produce:

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

(2) Vinyl chioride by any process,

/or

(3) Ome or more polymers containing
any fraction of polymerized vinyl chio-
ride.

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

(c) Sections of this subpart other than
§§ 61.61; 61.64 (a) (1), (), (¢), and (d);
81.67; 61.68; 61.69; 61.70; and 61.71 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
greater than 0.13 m? (50 gg) and no
more than ¢.07m ? (1100 gal).

§ 61.61 Definitions.

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

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

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

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

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

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

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

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

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

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

(§) “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 treat-
ment process or discharged untreated as
wastewater.

(k) “Wastewater treatment process”
includes any process which modifies
characteristics such as BOD, COD, TaS,
and pH, usually for the purpose of meet-
ing efluent 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”
means a formal written procedure ofi-
cially adopted by the plant owner or
operator and available on a routine basis
to those persons responsible for carrying
out the procedure.

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

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

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

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

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

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

(t) “Standard temperature"” 3‘nee.ns a8
temperature of 20° C (69° F).

(1) “Standard pressure” means a
pressare of 760 mm of Hg (29.92 in. of
Hg).
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61.62 Emission uqafhrd for ethylene
8 dichloride plants.

(a) Ethylene dichloride purification:
The concentration of vinyl chloride in
all exhaust gases discharged to the at-
mosphere from any equipment used in
ethylene dichloride purification is not
to exceed 10 ppm, except as provided in
§61.65(2). This requirement does not
apply to equipment that has been opened,
is out of operation, and met the require-
ment in §61.65(b)(6) (1) before being
opened.

(b) Oxychlorination reactor: HExcept
a8 provided in § 61.65(a), emiesions of
vinyl chloride to the atmosphere from
each oxychlorination reactor are not to
oxceed 0.2 g/kg (0.0002 Ib/Tb) of the 100
‘percent ethylene dichloride product from
the oxyehlorination process.

§ 61.63 Emimion standard for vinyl
chloride plants.

An owner or operator of a vinyl chlo-
ride plant shall comply with the require-
ments of this section and § 61.85.

(a) Vinyl chloride formation and puri-
fication: The concentration of vinyl
ahloride in all exhaust gases discharged
to the atmosphere from any equipment
used in vinyl chloride formation and/or
purification is not to exceed 10 ppm, ex-
cept as provided in § 61.65(a). This re-
quirement does not apply to equipment
that has been opened, is out of operation,
and met the requirement in § 61.85(b)
(6) (1) before being opened.

§ 61.64 Emission standard for polyvinyl
chioride plants.

An owner or operator of a polyvinyl
chioride piant shall comply with the re-
Quirements of this section and § 61.65.

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

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

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

(3) Manual vent valve discharge: Ex-
oept for an emergency manusal vent vaive
discharge, there is to be no discharge to
the atmosphere from any manual vent
valve on a polyvinyl chloride reactor in
vinyl chioride service. An emergency
maenual vent valve discharge means a
discharge to the atmosphere which could
not have been avoided by taking meas-
wres te prevent the discharge. Within 10



nys of sny discharge 0 the atmosphere
from any manual vent valve, the owner
or operator of the source from which the
discharge occurs shall submit to the Ad-
ministrator a report in writing contain-
ing informution on the source, nature
and cause of the discharge, the date and
Sime of the discharge, the approximate
total vinyl chloride loss during the dis-
charge, the method used for determining
the vinyl chloride loss, the action that
was taken to prevent the discharge, and
measures adopted to prevent future dis-
charges.

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

(¢) Mizxing, weighing, and holding
containers. The concentration of vinyl
shiloride in all exhaust gases discharged
to the atmosphere from each mixing,
weighing, or holding container in vinyl
shloride service which precedes the
stripper (or the reactor if the plant has
a» stripper) in the plant process flow is
8ot 10 exceed 10 ppm, except as provided
in § 61.65(a). This requirement does not
apply to equipment that has been
opened, is out of operation, and met the
requirement in § 61.65(b) (6) (1) before
being opened.

(d) Monomer recovery system. The
concentration of vinyl chioride in all ex-
haust gases discharged to the atmos-
phere from each monomer recovery sys-
tem is not to exceed 10 ppm, except as
provided in § 61.65(a). This requirement
does not apply to equipment that has
been opened, is out of operation, and met
the requirement in § 61.65(b) (6) (1) be-
fore being opened.

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

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

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

(ii) 400 ppm for all other polyvinyl
chloride resins, including latex resins,
mwenged separately for each type of res-

,or

) In polyvinyl chloride plants con-
tralling viny! chloride emissions with
technology other than stripping or in

addition to stripping, emissions of vinyl
chloride to the atmosphere may not
exceed:

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

(i) 0.4 g/kg (0.0004 1lb/1b) product
from the strippers [or reactor(s) If the
plant has no stripper(s)] for all other
polyviny! chloride resins, including latex
regins, with the product determined on
a dry solids basis.

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

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

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

(b) Fugitive emission sources. (1)
Loading and unloading lines: Vinyl
chloride emissions from loading and un-
Joading lines in vinyl chloride service
which are opened to the atmosphere af-
ter each loading or unloading operation
are to be minimized as follows:38

({) After each loading or unloading
oparation and before opening a loading
or unlouding line to the atmosphere, the
quantity of vinyi chiloride in all parts of
each loading or unloading line that are
to be opened to the atmosphere is to be
reduced so that the parts combined con-
tain no greater than 0.0038 m* (0.13 £3*)
of vinyl chloride, at standard tempera-
ture and pressure: and

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

(2) Slip gauges. During loading or un-
loading operations. the vinyl chioride
emissions from each slip gauge in vinyl
chloride service are to be minimised by
ducting any vinyl ehioride discharged
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from the siMp gauge through a control
system from which the eencentration of
vinyl chloride in the exhaust gases does
not exceed 10 ppm, or equivalent as pro-
vided in § 61.66.

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

() Rotating pumps. Vinyl chloride
emissions from seals on all rotating
pumps in vinyl chloride service are to be
minimized by installing sealless pumps.
pumps with double mechanical seals, or
equivalent as provided in §61.66. 1If
double mechanical seals are used, vinyl
chloride emissions from the seals are to
be minimized by maintaining the pres-
sure between the two seals so that any

‘Seak that occurs is into the pump; by

ducting any vinyl chloride between the
two seals through a control system from
which the concentration of vinyl chlo-
ride in the exhaust gases does not ex-
ceed 10 ppm: or equivalent as provided
n § 61.66.

1) Reciprocating pumps. Vinyl chlo-

‘ride emissions from seals on all recipro-

cating pumps in vinyl chloride service
are to be minimized by installing double
outhoard seals, or equivalent as provided
in §61.866. If double outboard seals are
wsed, vinyl chloride emissiorrs from the
seals are to be minimized by maintaining
the pressure between the two seals so
that any leak that occurs is into the
pump; by ducting any vinyl chloride be-
tween the two seals through a control
system from which the concentration of
vinyl chloride in the exhaust gases does
not exceed 10 ppm: or equivalent as
provided in § 61.68.

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

({v) Reciprocating compressors. Vinyl
chiloride emissions from seals on all re-
ciprocating compressors in vinyl chloride
service are 0 be minimised by installing
double outboard seais, or equivalent as

.preovided in § 61.68. If double outboard

seals are used, vinyl chioride emissions
from the seals are to be minimized by
maintaining the pressure between the
two seals so that any leak that occurs is
into the compressor; by ducting any
vinyl chloride between the two seals
through a control system from which the
concentration of vinyl chloride in the
exhaust gases does not exceed 10 ppm;
or equivalent as provided in § 61.66. ’
(v) Agitator. Vinyl chloride emissions
from seals on all agitators in vinyl chlo-
ride service are to be minumized by in-



stalling agitators with double mechani-
cal seals, or eguivalent as provided in
§ 61.66. If double mechanical seals are
used, vinyl chloride emissions from the
seals are to be minimized by maintaining
the pressure between the two seals so0
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-
lant as provided in § 61.66.

(4) Leakage jrom relief valves. Vinyl
chioride 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 relief valve discharge to &
process line or recovery system, or equiv-
alent as provided in § §1.886.

(5) Manual venting of gases. Except
as provided in § 61.64(a)(3), all gases
which are manually vented from equip-
ment in vinyl chloride service are to be
ducted through a control system from
which the concentration of vinyl chloride
in the exhaust gases does not exceed 10
ppm; or equivalent as provided in § 81.88.

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

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

(i) Any vinyl chloride removed from
the equipment in accordance with para-
graph (b) (6) (1) of this section is to be
ducted through a control system from
which the concentration of vinyl chlo-
ride in the exhaust gases does not exceed
10 ppm, or equivalent as provided in
§ 61.66.

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

(8) Leak detection and elimination.
Vvinyl chloride emissions due to leaks
from equipment in vinyl chloride service
are to be minimized by instituting and
tmplementing & 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
ascheduled by the Administrator. Ap-
proval of a program will be granted by
the Administrator provided he finds:

1) It mchudes a relianble sand accurate
vinyl chloride monitoring system for de-
tection of major leaks and identification
of the general area of the plant where a
leak is located. A vinyl chloride monitor-
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 viny! chloride, with infrared spectro-
photometry, flame jon detection, or an
equivalent or alternative method.

(1) It includes a reliable and accurate
partable hydrocarbon detector to be used
routinely to find small leaks and to pin-
point the major leaks indicated by the
tinyl chioride monitoring system. A
portable hydrocarbon detector means »
device which measures hydrocarbons
withy a sensitivity of at least 10 ppm
and is of such design and size that it can
be used to measure emissions from local-
ised points.

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

(A) A calibration gas 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 38

(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 {3 to have been certified by the
manufacturer. The manufacturer must
have recommended a maximum shelf lite
for each cylinder so that the concentra-
tion does not change greater than =35
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 ihe
buyer. If a gas chromatograph is used as
the vinyl chloride monitoring system,
these gas mixtures may be directly used
to prepare a chromstograph calibratien
curve as described in section 7.3 of Test
Method 108. The requirements in sec-
tion 5.2.3.1 and 5.2.3.2 of Test Method
108 for certification of cylinder stand-
ards and for establishment and verifica-
tion of calibration standards are to be
foDowed. 38

(iv) The location and number of points
to be monitored and the frequency of
monitoring vrovided for in the program
are accentable when they are compared
with the number of pieces of equipment
in vinyl chloride service and the size and
physical layout of the plant.

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

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

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

(1) The concentration of vinyl chlo-
ride in each inprocess wastewater stream
containing greater than 10 ppm vinyl
chloride measured immediately as it
Jeaves a piece of equipment and befare
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 atmoshere; before being dis-
aharged to a wastewater treatment proc-
s ; or before being discharged untreated
as a wastewater. This paragraph does
apply to water which is used to displace
viny!l chloride from equipment before it
is opened to the atmosphere in accord-
ance with § 61.64(a)(2) or paragraph
(b) (8) of this section, but does not apply
to water which is used to wash out equip-
ment after the equipment has aiready
been opened to the atmosphere in ac-
cordance with § 61.64(a) (%)o or para-
graph (b) (6> of this section.

(1) Any vinyl chioride removed from
the inprocess wastewater in accordance
‘with paragraph (b) (9) (1) of this section
is to be ducted through a control system
from which the concentration of vinyl
chioride in the exhaust gases does not
exceed 10 ppm, or equivalent as provided
n § 61.66.

(¢) The requirements in paragraphs
M1, M2, (B, (B, MWD
and (b) (8) of this section are to be in-
corporated into a standard operating
procedure, and made available upon re-
quest for inspection by the Administra-
tor. The standard operating procedure is
to include provisions for measuring the
vinyl chloride in equipment =>4.75 m’
(1,250 gal) in volume for which an emis-
sion limit is prescribed in § 61.65(b) (6)
() prior to opening the equipment and
using Test Method 106, a partable hydro-
carbon detector, or an equivalent or al-
ternative method. The method of meas-
urement is to meet the requirements 1‘9
§ 61.67(g) (5) (1) (A) or (g) ((8) 1) (B).

Ulse. 114 of the w Alr Act as amended
(68 TAC. T414)).



§$ 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 Administrator within
30 days of the effective date. For a new
source, any request for using an equiva-
lent method is to be submitted to the
Administrator with the application for

and equivalent or alternative methods
do not agree, the results obtained by the
reference method prevail, and the Ad-
ministrator may notify the owner or
operator that approval of the method
previously considered to be equivalent or
alternative is withdrawn.

‘Whenever Test Method 107 is specified,
and the conditions in Section 1.1.
“Applicability” of Method 107A are met.
Method 107A may be used.”’

(1) Test Method 106 is to be used %o
determine the vinyl chloride emissions
from any source for which an emission
Umit is prescribed in §§ 61.62(a) or (b)
§61.63(a), or §4 81.64(2) (1), (D), (¢), or
(d), or from any control system to which

approval of construction or modification ~“resctor emissions are required to be

required by § 61.07.

§ 61.67 Emission tests.

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

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

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

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

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

(d) [Reserved]3®

(¢) When at all possible, each sample
is to be analyzed within 24 hours, but in
no case in excess of 72 hours of sample
collection. Vinyl chloride emissions are
0 be determined within 30 days after the
emission test. The owner or operator
shall report the determinations to the
Administrator by a registered letter dis-
patched before the close of the next busi-
ness day following the determination3®

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

(g) Unless otherwise specified, the
owner or operator shall use test Test
Methods in Appendix B to this part for
each test as required by paragraphs
@), @@, @I, @4, 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

ducted in § 61.64(a) (2) or to which fugi-
tive emissions are required to be ducted
is $6165M)MMYAD, B2, (BB,
(b) (8) (1), or (b) (9) (i1).

(1) For each run, one sample is 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 f{ollowing equation:

(length) (width)
“length +width

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

(11) 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.?

(1ii) For gas streams containing more
than 10 percent oxygen the concentra-
tion of vinyl chloride as determined by
Test Method 106 is to be corrected to 10
percent oxygen (dry basis) for determi-
nation of emissions by using the follow-
ing equation:

equivalent diameter=2
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Coicorrectrar =Co o~
20.9 — percent 02

where:

Csicorrerreer = The concentration of vinyl
chloride in the exhaust gases, corrected
to 10-percent oxygen.

Cr»=The concentration of vinyl chloride as
measured by Test Method 106.

2C.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-per-
cent oxygen to which the correction is
being made.

Percent O,=Percent oxygen in the exhaust
€as as measured by Reference Method
in Appendix A of Part 60 of this chapte™

(lv) For 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
determined by using the following equa-
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tion :
= {C+(2.60)Q 10-¢] {100}

¢ p

where:

Csx=kg vinyl chloride/100 kg product.

C»y»=The concentration of vinyl chloride as
measured by Test Method 106.

2.60=Density of vinyl chloride at one
stmosphere and 20° C in kg/m 3.

@ =Volumetric flow rate {n m3/hr as de-
termined by Reference Method 2 of Ap-
pendix A to Part 60 of this chapter.

10~=Conversion factor for ppm.

Z=Production rate (kg/hr). 38

(2) Test Method 107 is to be used to
determine the concentration of vinyl
chloride in each inprocess wastewater
stream for which an emission limit is
prescribed in § 61.85(b) (9) (1),

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

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

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

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

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

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

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

(11) 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:

_1C 4R 10-%) {100}

Csazx Z

whare:
Cax=kg vinyl chioride/100 kg product.
Cq=the concentration of viuyl chionde as measured
by Test Method 107.

R =water flow rate in 1/hr, determined in nccordance
with & method which has Leen submitted to
and approved by the Admirustrator.

10~ = Con version {actor for ppm.

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

(3) The reactor opening loss for which
an emission limit is prescribed in § 61.64
() (2) is to be determined. The numbe:
of reactors for which the determination



is to be made is to be specified by the
Administrator for each individual plant
at the time of the determination based
on the plant’s operation. For a reactor
that is also used as a stripper, the deter-
mination may be made immediately fol-
lowing the stripping operation.

(1) Except as provided iIn paragraph
(@ (53){i) of this section. the reactor
opening loss is to be determined using
the following equstion:

W (2.60) (10-%) (CD)

c= ¥z

where:
C=kg vinfl chioride emissions/kg product.
W= Capacity of the reactor in mj.
2.60= Densm of viny!l chloride at one stmosphere and
20° Cinkg/m3.

10~4= Canversion factor for ?

Cd=ppm by volume vin chioride as determined by
Test Method 108 or a portable hydrocarbon
detector which measures hydrocarbons
with a sensitivity of at least 10 ppm.

Y-Number of batches since the resctor was last
Z=A .dkt: th‘o "i"?i""?' hloride produced
- e kg of polyvinyl ¢ e per
ﬁ:i in the number of batches since the reactor
was last opened to the atmosphere.

(A) If Method 106 is 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. Samples are to be taken
for 5 minutes within 6 inches of the ves-
sel bottom, 5 minutes near the vessel
center, and 5 minutes niear the vessel top.

(B) If a portable hydrocarbon detec-
tor is used to determine the concentra-
tion of vinyl chloride (Cb), a probe of
sufficient length to reach the vessel bot-
tom from the manhole is to be used to
make the measurements. One measure-
ment will be made within 8 inches of the
vessel bottomn, 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
chioride (2) is to be determined by a
method submitted to and approved by the
Administrator.

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

(Bec. 114 of the % Alr Act %8 amended
(42 TAC. T414)).

§ 61.68 Emission monitoring.

(a) A vinyl chloride maonitoring sys-
tem is to be used to monitor on a con-
tinuous basis the emissions from the
sources for which emission limits are pre-
scribed in § 61.62(a) and (b), § 61.63(a),
and § 61.84(a) (1), (b), (c),and (d), and
for any control system to which reactor
emissions are required to be ducted in
§ 61.64(a) (2) or to which fugitive emis-
sions are required to be ducted in § 61.65

() (1) (1), and (B (2), (B (S),
(i), and (b) (9 (i) . %0

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

(c) A daily span check is to be con-
ducted for each vinyl chloride monitor-
ing system used. For all of the emiasion
sources listed in paragraph (a) of this
section, except the one for which an emis-
sion limit is prescribed in § 61.62(b), the
daily span check is to be concducted with
& concentration of vinyl chloride equal
to 10 ppm. For the emission source for
which an emission limit is prescribed in
§ 61.62(b), the daily span check is to be
conducted with a concentration of vinyl
chloride which is determined to be
equivalent to the emission limit for that
source based on the emission test re-
quired by § 61.67. 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 5.2.2 of Test Method 106 and
in accordance ;it.h 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 a 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 chioride 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 be directly used
to prepare a calibration
curve as described in section 7.3 of Test
Msthod 106. The requirements in sec-
tions 5.2.3.1 and 5.2.3.2 of Test Method
108 for certification of cylinder stand-
ards and for establishment and verifica-
tion of calibration standards are to be
followed. 3

Bee. 114 of the Alr Ast o5 amended
“avuac. 1‘84)&“

) (8

§ 61.69 [Initisl 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
(b (1), (M (2), (B)(I), (b)(4), (b)(S),
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@, MWD,
implemented.

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

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

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

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

(2) A description of the physical and
functional characteristics of each 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 prescribed in
§ 61.65 (b) (1)) and (b) (&) (1),

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

(Bec. 114 of the Alr
(43 UAC. Tasen WA Alr Act s amended

and (b)(8) are being

§ 61.70 Semiannual report.

(a) The ownmer or operator of any
source to which this subpart applies shall
submit to the Administrator on Septem-
ber 15 and March 15 of each year a report
in writing containing the information
required by this section. The first semi-
annual report is to be submitted follow-
ing the first full 6 month reporting pfgiod
after the {nitial report is submitted.

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

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

(¢) Unless otherwise specified, the
owner or operator shall use the Test
Methods in Appendix B to this part to
conduct emission tests as required by
paragraphs (c)(2) and (¢)(3) of this
section, unless an equivalent or an alter-
native method has been approved by the
Administrator. If the Administrator
finds reasaonable grounds to dispute the
results obtained by an equivalent or al-
ternative method, he may require the use



of a reference method. If the results of
the reference and equivalent or alterna-
tive methods do not agree, the results
obtained by the reference method pre-
vail, and the Administrator may notify
the owner or operator that approval of
the method previously considered to be
equivalent or alternative is withdrawn.

(1) The owner or operator shall in-
clude in the report a record of any emis-
sions which averaged over any hour
period (commencing on the hour) are
in excess of the emission limits pre-
scribed in §§ 61.62(a) or (b), § 61.63(a),
or § 61.64(a) (1), (b, (¢), or (d), or for
any control system to which reactor
emissions are required to be ducted in
§ 61.64(a) (2) or to which fugitive emis-
sions are required to be ducted in § 61.65
(d) (1) (D, (b) (2), (B (5), (b) (6) (11), or
(b) (9) (1). The emissions are to be meas-
ured {n accordance with § 61.68.

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

(1) If bateh stripping is used, one rep-
resentative sample of polyvinyl chioride
resin s {0 be taken frem each batch of
each grade of resin immediately follow-
ing the completion of the stripping op-
eration, and identified by resin type and
grade and the date and time the batch
is completed. The corresponding quan-
tity of material processed in each strip-
per batch is to be recorded and identi-
fled by resin type and grade and t.hs'
date and time the batch is completed:

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

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

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

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

REf1

of resin processed by the stripper(s)
that calendar day, according to the fol-
lowing equation:

A

»
zpslPa.Ma. Po,Me,+Po,Mg,+ - - - +Po,Mgq,
r -

* Qr,
where:

A=23-hour average concentration of type,
T « resin in ppm (dry weight basis).

Q=Total production of type T i resin over
the 24-hour pertod, in kg.

T«=Type of resin; {=12 ... m where m
is total number of resin types produced
during the 24-hour period.

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

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

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

(3) The owner or operator shall in-
clude in the report a record of the emis-
sions from each reactor opening for
which an emission limit is prescribed in
§ 61.64(a) (2). Emissions are to be deter-
mined in accordance with § 61.87(g) (5),
except that emissions for each reactor
are to be determined. For a reactor that is
also used as a stripper, the determination
may be made immediately following the
stripping operation.

(Sec. uc«mwuuum
(42 UAC. T414)).
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Qr,

M =Cenoeatretion of vinyt chloride in one
sample of grade G « resin, in ppm.

P="Production of grade G : resin repre-
sented by the sample, in kg.

G ,=Crade of resin; ¢§.. G, G, and G,.

n=Total number of grades of resin pro-
duced during the 34-hour period. 38

§ 61.71 Recordkeeping.

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

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

time of each measurement.

(2) A record of the leaks detected dur-

" ing routine monttoring with the portable
hydrocarbon

detector and the action
taken to repair the leaks, as required
by § 61.85(b) (8), including a brief state-
ment explaining the location and cause
of each leak detected with the portable
hydrocarbon detector. the date and time

of the lsak, and action taken to
enmmumnmﬁy

(3) A record of emissions measured
i sceordance with § 61.68.38

(4) A daily operating record for each
polyvinyl chloride reactor, including
pressures and temperatures. 38

(Bec. 114 of the Afr Act a5 amended
WS UAC. mm.w

38 FR 8826, 4/6/73 (1)
as amended

41 FR 46560, 10/21/76 (28)
41 FR 53017, 12/3/76 (30)
42 FR 29005, 6/7/77 (38)
42 FR 41424, 8/17/77 (40)
43 FR 8800, 3/3/78 (47)

47 FR 39485, 9/8/82 (71)



Subpart J—National Emission
Standard for Equipment Leaks
(Fugitive Emission Sources) of
Benzene ¥’

§61.110 Appiicabiiity and designstion ot
sources. :

(a) The provisions of this subpart
apply to each of the following sources
that are intended to operate in benzene
service' pumps, COMpressors, pressure
relief devices, sampling connections.
systems, open-ended valves or lines,
valves, {langes and other connectors,
product accumulator vessels. and
control devices or systems required by
this subpart.

(b} The provisions of this subpart do
not apply to sources located in coke by-
product plants.

(c)(1) If an owner or operator applies
for one of the exemptions in this
paragraph. then the owner or aperator
shall maintain records as required in
§ 61.246(i).

(2) Any equipment in benzene service

that is located at a plant site designed to

produce or use less than 1.000
megagrams of benzene per year is
exempt from the requirements of
§ 61.112.

(3) Any process unit (defined in
§ 61.241) that has no equipment in
benzene service is exempt from the
requirements of § 61.112

{d) While the provisions of this
subpart are effective, a source to which
this subpart applies that is also subject
to the provisions of 40 CFR Part 60 onlv
will be required to comply with the
provisions of this subpart.

§ $1.111 Definitions.

As used in this subpart. all terms not
defined herein shall have the meaning
given them in the Act. in Subpart A of
Part 61. or in Subpart V of Part 61, and
the following terms shall have the
specific meanings given them:

“In benzene service” means that a
piece of equipment either contains or

contacts a fluid (Liquid or gas) that is at

least 10 percent benzene by weight as
determined according to the provisions
of § 61.245(d). The provisions of

§ 61.245(d) also specify how to
determine that a piece of equipment is
not in benzene service.

“Semiannual” means a 8-month
period; the first semiannual period
concludes on the last day of the last
month during the 180 days following
initial startup for new sources; and the

first semiannual period concludes on the
last day of the last full month during the

180 days after June 6, 1984 for existing
sources.

§61.112 Standards.

(a) Each owner or operator subject to
the provisions of this subpart shall
comply with the requirements of
Subpart V of this part.

. (b) An owner or operator may elect to
comply with the requirements of
$ 61.243-1 and § 61.243-2.

{c) An owner or operator may apply to
the Administrator for a determination of
an alternative means of emission
limitation that achieves a reduction in
emissions of benzene at leas: equivalent
to the reduction in emissions of benzene
achieved by the controls required in this
subpart. In doing so, the owner or
operator shall comply with requirements
of § 61.244.

§61.113-61.119 [Reserved]
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38 FR 8826, 4/6/73 (1)
as amended

49 FR 23498, 6/6/84 (97)



Subpart V—National Emission
Standard for Equipment l.ug
(Fugitive Emission Sources)

§681.240 Appiicadility and designation of
sources.

(a) The provisions of this subpar:
apply to each of the following sources
that are intended to operate in volatile
hazardous air pollutant (VHAP) service:
pumps, compressors, pressure relief
devices. sampling connection systems,
open-ended valves or lines, vaives.
flanges and other connectors, product
accumulator vessels, and control
devices or systems required by this
subpart.

(b} The provisions of this subpart
apply to the sources listed in paragraph
{a) after the date of promulgation of a
specific subpart in Part 61.

(c) While the provisions of this
subpart are effective. & source to which
this subpart applies that is also subject
to the provisions of 40 CFR Part 60 onl
will be required to comply with the
provisions of this subpart.

§61.241 Definitions.

As used in this subpart, all terms not
defined herein shall have the meaning
given them in the Act. in Subpart A of
Part 61, or in specific subparts of Part 61;
and the following terms shall have
specific meaning given them:

“Closed-vent system” means a system
that is not open to atmosphere and that
is composed of piping. connections. and.
if necessary, flow-inducing devices that
transport gas or vapor from a piece or
pieces of equipment to a control device.

“Connector” means, flanged, screwed.
welded, or other joined fittings used to
connect two pipe lines or a pipe line and
a piece of equipment.

“Control device” means an enclosed
combustion device, vapor recovery
system, ar {lare.

“Double block and bleed system"
means two block valves connected in
series with a bleed vaive or line that can
vent the line between the two block
valves.

“Equipment” means each pump.
compressor. pressure relief device.
sampling connection system. open-
ended valve or line, valve, flange or
other connector. product accumulator
vessel in VHAP service, and any conirnl
devices or systems required by this
subpart.

“First attempt at repair” means to
take rapid action for the purpose of
stopping or reducing leakage of organi
material to atmosphere using best
practices.

“In gas/vapor service™ means that a
piece of equipment contains process
fluid that is in the gaseous state at
operating conditions.

“In liquid service” means that a piet.e
of equipment is not in gas/vapor service

“In-situ sampling systems” means
nonextractive samplers or in-line
samplers.

“In vacuum service” means that
equipment is operating at an interna!
pressure which is at least 5 kilopascaly
{(kPa) below ambient pressure.

“In VHAP service™ means that a piecs
of equipment eithér contains or contar i
a fluid (liquid or gas) that is at least 10
percent by weight a volatile hazardous

air pollutant (VHAP) as determined
according to the provisions of
§ 61.245(d). The provisions of § 81.245(d)
also specify how to determine that a
piece of equipment is not in VHAP
service.

“In VOC service™ means, for the
purposes of this subpart, that (a) the
piece of equipment contains or contacts
8 process fluid that is at least 10 pertent
VOC by weight (see 40 CFR 60.2 for the
definition of volatile orgsnic compound
or VOC and 40 CFR 80.488(d} to
determine whether a piece of equipment
is not in VOC service) and (b) the piece
of equipment is not in liquid service as
defined in 40 CFR 60.481.'12

“Open-ended valve or line” means
any valve, except pressure relief valves,
having one side of the valve seat in
contact with process fluid and one side
open to atmosphere, either directly or
through open piping.

“Pressure release” means the
emission of materials resulting from the
system pressure being greater than the
set pressure of the pressure relief
device.

“Process unil"” means equipment
assembled to produce a VHAP or its
derivatives as intermediates or final
products, or equipment assembled to use
a VHAP in the production of & product.
A pracess unit can operate
independently if supplied with sufficient
fecd or raw materials and sufficient
product storage facilities.

“Process unit shutdown" means a
work practice or operational procedure
that stops production from a process
unit or part of a process unit. An
unscheduled work practice or
opesational procedure that stops
production from a process unit or part of
a process unit for less than 24 hours is
not a process unit shutdown. The use of
spare equipment and technically
feasible bypassing of equipment without
stopping production are not process unit
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shutdowns.

“Product accumulator vessel” means
any distillate receiver, botloms receiver,
surge control vessel, or product
separator in VHAP service that is
vented to atmosphere either directly or
through a vacuum-producing system. A
product accumulator vessel is in VHAP
service if the liquid or the vapor in the
vessel is at least 10 percent by weight
VHAP.

“Repaired” means that equipment is
adjusted. or otherwise altered. to
eliminate & leak as indicated by one of
the following: an instrument reading of
10.000 ppm or greater, indication of
liquids dripping. or indication by a
semser that o seal or barrier fluid system
has fafled.

“Semlgnau:" means a Smonlh
period; t semiaanusl period
concludes oo the last day of the last
month during the 180 days following
initial startup for new sources: and the
first semiannual period concludes on the
last day of the iast full month during the
180 days after the effective date of a
specific subpart that references this
subpart for existing sources 2

“Sensor” mesns a device tha!
measures & physical quantity or the
change in & physical quantity. such as
temperature. pressure, flow rate, pH. or
liquid level.

“Volatile Hazardous Air Pollutant” or
“VHAP” means a substance regulated
under this subpart for which a standard
for equipment leaks of the substance has
been proposed and promulgated.
Benzene is s VHAP. .

§$61.242-1 Standsrds: General.

(s) Each owner or operator subject to
the provisions of this subpart shall
demonstrate compliance with the
requirements of § 61.242-1 to § 61.242-11
for each new and existing source as
required in 40 CFR 61.05, except as
provided in § 61.243 and § 61.244.

(b) Compiiance with this subpart will
be detemined by review of records.
review of performance test resuits. and
inspection using the methods and
procedures specified in § 61.245.

(c)(1) An owner or operator may
request a determination of alternative
means of emission limitation to the
requirements of §§ 61.242-2, 61.242-3,
01.242-5, 61.242-8.

61.242-7, 81.242-8. 81.242-9 and
01.242-11 as provided in § 81.244.'12

{2) If the Administrator makes a
determination that « means of emission
limitation is at least a permissible
alernative to the requirements of
§§ 61.242-2, 61.242-3, 61.242-5. 61.242-6.
01.242-7, 81.242-8, 81.242-9 or 61.242-11.



an owner or yperator shall comply with
the requirerients of that determination.

{d) Each piece of equipment to which
this subpa.t applies shall be marked in
such s manner that it can be
distinquished reéadily from other pieces
of equipment.

(e} Equipment that is in vacuum
service is excluded from the
requirements of § 81.242-2, to § 61.242~
11 if it is identified as required in

§ 61.248(e)(5).

§81.242-2 Standards: Pumps.

{a){1) Each pump shsll be monitored
monthly to detect leaks by the methods
specified in § 61.245(b). except as
provided in § 61.242-1(c) and
paragraphs {(d). (e). and {) of this
section.

{3) Bach pump shail be checked by
visual inspection each calendar week
for indications of liquids dripping from
the pump sesl.

(b}1) if an instrument reading of
10.000 ppm or greater is measured. &
Jeak is detected.

(2) If there are indications of liquids
dripping from the pump seal. a leak is
detected.

{€)(1) When a leak is detected. it shall

repaired as soon as practicabie. but
not later than 15 calendar days after it is
detected. except as provided in § 81.242-
10. ’

{(2) A first attempt at repair shall be
made no later than § calendar days after
each leak is detected.

{d) Each pump equipped with a dual
mechanical seal system that includes a
barrier fluid system is exempt from the
requirements of pargraph (a), provided
the following requirements are met:

(1) Each dual mechanical seal system
18

{i) Operated with the barrier fluid at a
pressure that is at all times greater than
the pump stuffing box pressure: or

(ii) Equipped with a barrier fluid
degassing reservior that is connected by
a closed-vent system to a control device
that complies with the requirements of
§ 61.242-11. or

(iii) Equipped with a system that
purges the barrier fluid into a process
stream with zero VHAP emissions ta
atmosphere.

{2} The barrier fluid is not in VHAP
service and. if the pump is covered by
standards under 40 CFR Part 60. is not in
VOC service.

(3) Each barrier fluid system is
equipped with a sensor that will detect
failure of the sea! system, the barrier
fluid system. or both,

{4) Each pump is checked by visual
inspection each calendar week for
indications of liquids dripping from the
pump seal.

{5)(i) Each sensor as described in
paragraph (d)(3) of this section is
checked daily or is equipped with a
audible alarm, and

{ii} The owner or operator determines.
based on design considerations and
operating experience. a criterion that
indicates failure of the seal system, the
barrier fluid system, or both.

{6)(i) If there are indications of liquids
dripping from the pump seal or the
sensor indicates failure of the seal
system, the barrier fluid system, or both
based on the criterion determined in
paragrapb (d)(S)(ii}. a leak is detected.

(ii) When a leak is detected, it shall be
repsired as soon as practicable, bat not
later than 15 calendar days after it is

detected, except as provided in § $1.342-
1

0.

{iii) A first attempt ot repair shall be
made no later than 5 calendar days after
each leak is detected.

(e) Any pump that is designated, as
described in § 81.246(e){2), for no
detectable emissions. as indicated by an
instrument reading of less than 500 ppm
above background, is exempt from the
requirements of paragraphs (a), (c}, and
(d) if the pump:

(1) Has no t]:xtetmllll); actuated shaft
penetrating the pump housing,

(2} Is demonstrated to be operating
with no detectable emissions, as
indicated by an insttument reading of
less than 500 ppm above background, as
measured by the method specified in
§ 61.245(c), and

(3) Is tested for compliance with
paragraph (e)(2) initially upon
designation, annually, and at other times
requested by the Administrator.

(f) If any pump is equipped with a
closed-vent system capable of capturing
and tran8porting any leakage from the
seal or seals to a control device that
complies with the requirements of
§ 61.242-11, it is exempt from the
requirements of paragraphs (a){e).

(3) Any pump that is located within
the boundary of an unmanned plant site
is exempt from the weekly visual
inspection requirement of paragraphs
{a)(2) and (d)(4) of this section. and the
daily requirements of paragraph (d}{5)(i)
of this section, provided that each pump
is visually inspected as often as N2
practicabie and at least monthly.

§61.242-3 Standards: Compressors.
(a) Each compressor shall be equipped
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with a seal system that includes a
barrier fluid system and that prevents
leakage of process fluid to atmosphere,
except as provided in § 61.242-1(c) and
paragraphs (h) and (i} of this section.

{b) Each compressor seal system as
required in paragraph (a) shall be:

(1) Operated with the barrier fluid at a
pressure that is greater than the
compressor s box pressure; or

(2) Equipped with a barrier fluid
system that is connected by a closed-
vent system to a control device that
complies with the requirements of
§ 61.242-11; or

(3] Equipped with a system that
purges the barrier fluid into a process
stream with zero VHAP emissions to
atmosphere.

{c) The barrier fluid shall not be in
VHAP service and., if the compressor is
covered by standards under 40 CFR Part
60, shall not be in YOC service.

(d) Each barrier fluid system as
described in paragraphs (a){c) of this
section shall be equipped with a sensor
that will detect failure of the seal
system, barrier fluid system, or both.

{e)(1) Each sensor as required in

parsgraph (d) of this section shall be

daily or shall be equipped with
an audible alarm unless the compressor
is located within the boundary of an
unmanned plant site."2

{(2) The owner or operatar shall
determine, based on design
cansiderations and operating
experienice, a criterion that indicates
failure of the seal system. the barrier
fluid system. or both.

(f) If the sensor indicates failure of the
seal system, the barrier finid system, or
both based on the criterion determined
under paragraph (e)(2) of this secton. a
leak is detected.

{8)(1) When a leak is detected. it shall
be repaired as soon as practicable. but
not later than 15 calendar days after it is
detected. except as provided in § 61.242-
10. .

(2) A first attempt at repair shall be
made no later than 5 calendar days after
eack leak is detected

(h) A compressor is exempt from the
requirements of paragraphs (a) and (b) i
it is equipped with a closed-vent system
capabie of capturing and transporting
any leakage from the seal 10 a control
device that complies with the
requirements of § 61.242-11, except as
provided in paragraph (i).

(i) Any Compressor that is designated.
as described in § 61.248(e)(2). for no
detectable emission as indicated by an
instrument reading of less than 500 ppm
above background is exempt from the



requirements of paragraphs (a)-(h) if the
compressor:

(1) Is demonstrated to be operating
with no detectable emissions, as
indicated by an instrument reading of
less than 500 ppm above background, as
measured by the method specified in
§ 61.245(c); and

(2) Is tested for compliance with
paragraph (i)(1) initially upon
designation, annually. and at other times
requested by the Administrator.

§61.242-4 Standards: Pressure relief
devices in gas/vapor service.

(a) Except during pressure releases,
each pressure relief device in gas/vapor
service shall be operated with no
detectable emissions, as indicated by an
instrument reading of less than 500 ppm
above background, as measured by the
method specified in § 61.245(c).

{b)(1) After each pressure release, the
pressure relief device shall be returned
to a condition of no detectable
emissions, as indicated by an instrument
reading of less than 500 ppm above
background, as soon as practicable. but
no later than 8 calendar days after sach
pressure release, except as
provided in § 621.242-10.112

{2) No later than § calendar days after
the pressure release, the pressure relief
device shall be monitored to confirm the
condition of no detectable emissions. as
indicated by an instrument reading of
less than 500 ppm above background. as
measured by the method specified in

§ 61.245(c).

(c) Any pressure relief device that is
equipped with a closed-vent system
capable of capturing and transporting
leakage from the pressure relief device
to a control device as described in
§ 61.242-11 is exempt from the
requirements of paragraphs (a) and (b).

$81.242-6 Standards: Sampling
connecting systems.

(a) Each sampling connection system
shall be equipped with a closed-purge
system or closed vent system. except as
provided in § 61.242-1(c).

(b) Bach closed-purge system or
closed-vent system as required in
paragraph (a) shall:

(1) Return the purged process fluid
directly to the process line with zero
VHAP emissions to atmosphere; or

(2) Collect and recycle the purged
process fluid with zero VHAP emissions
to atmosphere; or

(3) Be designed and operated to
capture and transport all the purged
process fluid to a control device that
complies with the requirements of
§ 61.242-11.

(c} In-situ sampling systems are
exempt from the requirements of
paragraphs (a) and (b)..

§61.242-¢ Standards: Open-ended valves
or lines.

(a)(1) Each open-ended valve or line
shall be equipped with a cap, blind
flange, plug, or a second valve, except
as provided in § 61.242-1{c).

(2) The cap. blind flange. plug. or
second valve shall sesl the open end at
all times except during operations
requiring process fluid flow through the
open-ended valve or line.

(b) Each open-ended vaive or line
equipped with a second valve shall be
operated in a manner such that the
valve on the process fluid end is closed
before the second valve is closed.

(c) When a double block and bleed
system is being used, the bleed valve or
line may remain open during operations
that require venting the line between the
block valves but shall comply with -
paragraph (a) at all other times.

§61.242-7 Standards: Vaives.

(a) Each valve shall be monitored
monthly to detect leaks by the method
specified in § 81.245(b) and shall comply
with paragraphs (b)-(e). except as
provided in paragraphs (f), (g). and (h) of
this section, §§ 61.243-1 or 61.243-2, and
§ 61.242-1(c). ‘

{b) If an instrument reading of 10.000
Ppm or greater is measured, a leak is
detected.

(c)(1) Any valve for which a leak is
not detected for 2 successive months
may be monitored the first month of
every quarter, beginning with the next
quarter, until a leak is detected.

{2) If & leak is detected, the valve shall
be monitored monthly until a leak is not
detected for 2 successive months.

(d)(1) When a leak is detected. it shall
Le repaired as soon as practicable, but
no later than 15 calendar days after the
leak is detected, except as provided in
§ 61.242-10.

(2) A first attempt at repair shall be
made no later than 5 caiendar days after
cach leak is detected.

{e] First attempts at repair include. but
are not limited to. the following best
practices where practicable:

(1) Tightening of bonnet bolts;

{2) Replacement of bonnet bolts:

(:) Tightening of packing gland nuts;
an

{4) Injection of lubricant into
lubricated packing.

{f) Any valve that is designated, as
described in § 61.2¢48(e)(2). for no
detectable emissions. as indicated by an
instrument reading of less than S00 ppm
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above background. is exempt from the
requirements of paragraph (a) if the
valve:

{1) Has no external actuating
mechanism in contact with the process
fluid:

{2) Is operated with emissions less
than 500 ppm above background, as
measured by the method specified in
§ 61.245(c): and

(3) Is tested for compliance with
parugraph {f}(2) initially upon
designation, annually, and at other times
requested by the Administrator.

{8} Any valve that is designated. as
described in § 61.246(f)(1). as an unsafe-
to-monitor valve is exempt from the
requirements of paragraph (a) if:

(1) The owner or operator of the valve
demonstrates that the valve is unsafe to
monitor because monitoring personnel
would be exposed to an immediate
danger as a consequence of complying
with paragraph (a): and

{2) The owner or operator of the valve
has a written plan that requires
monitoring of the valve as frequent as
practicable during safe-to-monitor times.

(h} Any vaive that is designated. as
described in § 61.248(f)(2). as a difficult-
to-monitor vaive is exempt from the
requirements of paragraph (a) if:

(1) The owner or operator of the valve
demonstrates that the valve cannot be
monitored without elevating the
monitoring personnel more than 2
meters above a support surface:

{2) The process unit within which the
valve is located is an existing process
unit; and

(3} The owner or operator of the valve
follows a written plan that requires
monitoring of the valve at least once per
calendar vear.

§61.242-0 Standerds: Presswre relle!
devices n Squid service and flanges and
other conneciors.

{a] Pressure relief devices in liquid
service and flanges and other
connectors shall be monitored within 5
days by the method specified in
§ 61.245(b) if evidence of a potential
leak is found by visual, sudible.
elfactory. or any other detection
method, except as provided in
§ 61.242-1(c). 12

b) If an instrument reading of 16.000
ppm or grester is measured, a leak is
detected.

{c){(1) When a lesk is detected. it shall
be repaired as soon as practicable. but
not later than 1S calendar days after it is
detected. except as provided in § 61.242-
10

iZ) The first attempt at repair shall be
made 0o later than 5 calendar days after



each leak is detected.

(d) First attempts at repair include.
but are not limited to, the best practices
described under § 61.242-7(e).

§ 61.242-9 Standards: Product
accumuiator vessels.

Each product accumulator vessel shall
be equipped with a closed-vent system
capabie of capturing and transporting
any leakage from the vessel to a control
device as described in § 81.242-11.
except as provided in § 61.242-1(c). 12

§ 61.242-10 Standerds: Deisy of repair.
{a) Delay of repair of equipment for
which leaks have been detected will be

allowed if the repair is technically
infeasible without a process unit
shutdown. Repair of this equipment
shall occur before the end of the next
process unit shutdown.

(b) Delay of repair of equipment for
which leaks have been detected will be
allowed for equipment that is isolated
from the process and that does not
remain in VHARP service.

(c) Delay of repair for valves will be
allowed if:

. {1) The owner or operator
demonstrates that emissions of purged
material resulting from immediate repair
are greater than the fugitive emissions
likely to result from delay of repair. and

(2) When repair procedures are
effected. the purged material is collected
and destroyed or recovered in a control
device complying with § 61.242-11.

{d) Delay of repair for pumps will be
allowed if:

{1) Repair requires the use of a dual
mechanical seal system that includes a
barrier fluid system. and

(2} Repair is completed as soon as
practicable. but not later than & months
after the leak was detected.

{e) Delay of repair beyond a process
unit shutdown will be allowed for a
valve if valve assembly replacement is

pecessary during the process unit
shutdown. valve assembly supplies have
been and valve assembly -

supplies had been sufficiently stocked
before the supplies were depieted. Delay
of repair beyond the next process unit
shutdown will not be allowed uniess the
next process unit shutdown occurs
sooner than 8 months after the first
process unit shutdown.

§81.242-11
systems snd control devices.

() Owners or operators of closed-
vent systems and control devices used
to comply with provisions of this
subpart shall comply with the provisions
of this section. except as
provided in § 61.242-1(c}. ''2

{b) Vapor recovery systems (for
example, condensers and adsorbers)
shall be designed and operated to
recover the organic vapors vented to
them with an efficiency of 95 percent or
greater.

(c) Enclosed combustion devices shall
be designed and operated to redyce the
VHAP emissions vented to them With an
efficiency of 95 percent or greater or to
provide a minimum residence time of
0.50 seconds at a minimum temperature
of 760°C.

{d)(1) Flares shall be designed for an
operated with no visible emissions as
determined by the methods specified in
§ 61.245(e). except for periods not to
exceed a total of 5 minutes during any 2
consecutive hours, 112

{2} Flares shall be operated with a
flame present at all times, as determined
by the methods specified in § 61.245.(e).

{3) Flares shall be used only with the
net heating value of the gas being
combusted being 11.2 M]/scm {300 Btu/
scf) or greater {f the flare is steam-
assisted or air-assisted: or with the net
heating valiue of the gas being
combusted being 7.45 M]/scm or greater
if the flare is nonassisted. The net
heating value of the gas being
combusted shall be determined by the
method specified in § 61.245(e).

{4) Steam-assisted and nonassisted
flares shall be designed for and
operated with an exit velocity. ss
determined by the method specified in
§ 61.245(e)(4). less than 18 m/sec (60 fi/
sec).

(5) Air-assisted flares shall be
designed and operated with an exit
velocity less than the velocity, Ymax. as
determined by the method specified in
§ 61.245(e)(5).

(6) Flares used comply with this
subpart shall be steam-assisted. air-
assisted. or nonassisted.

{e) Owners or operators of control
devices that are used to comply with the
provisions of this supbart shall monitor
these control devicss 0 ensure that they
are operated and maintained in
conformance with their design.

{N(1) Closed-vent systems shall be
designed for and operated with no
detectable emissions. as indicated by an
instrument reading of less than 500 ppm
above background and by visual
inspections. as determined by the
methods specified as § 61.245(c).

{2) Closed-event systems shall be
monitored to determine compliance with
this section initially in accordance with
§ 61.05. annually. and st other times
requested by the administrator.

{3) Leaks, as indicated by an
instrument reading greater than 500 ppm
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and visual inspections. shall be repaired
as soon as practicable, but not later than
15 calendar days after the leak is
detected.

(4) A first attempt at repair shall be
made no later than § calendar days after
the leak is detected.

{g) Closed-vent systems and control
devices use to comply with provisions of
this subpart shall be operated at all
tt;‘mea when emissions may be vented to

em.

§ 61.243-1 Alternative standards for
valves in YHAP service—allowable
percentage of vaives leaking.

(a) An owner or operator may elect to
have all valves within a process unit to
comply with an allowable percentage of
valves leaking of equal to or less than
2.0 percent.

{b) The following requirements shall
be met if an owner or operator decides
to.comply with an allowable percentage
of valves leaking:

(1) An owner or operator must notify
the Administrator that the owner or
operator has elected to have all valves
within a process unit to comply with the
sllowable percentage of valves leaking
before implementing this alternative
standard. as specified in § 81.247(d).

(2) A performance test as specified in
paragraph (c) of this section shall be
conducted initially upon designation.
annually. and at other times requested
by the Administrator.

(3) If a valve leak is detected. it shall
be repaired in accordance with § 81.242-
7(d) and (e).

{c) Performance tests shall be
conducted in the following manner:

(1) All valves in VHAP service within
the process unit shall be monitored
within 1 week by the methods specified
in § 61.245(b).

{2} If an instrument reading of 10.000
ppm or greater is measured. a leak is
detected.

(3) The leak percentage shall be
determined by dividing the number of
valves in VHAP service for which leaks
are detsctad by the number of valves in
VHAP service within the process unit.

(d) Owner or operators who elect to
have all valves comply with this
alternative standard shall not have a
process unit with a leak percentage
greater than 2.0 percent.

{e) If an owner or operator decides no
longer to comply with § 61.243-1. the
owner or operator must notify the
Administrator in writing that the work
practice standard described in § 61.242-
7(a)-{e) will be followed.



§ 61.243-2 Alernative standards for
vaives in VHAP service—skip period lsak
detection and repsir.

(a)(1) An owner or operator may elect
for all valves within a process unit to
comply with one of the alternative work
:ractices specified in paragraphs (b)(2)
«nd (3) of this section.

(2) An owner or operator must notify
the Administrator before implementing
~ne of the alternative work practices, as
specified in § 61.247(d).

(b}{1) An owner or operator shall

omply initially with the requirements
for vaives, as described in § 61.242-7,

(2) After 2 consecutive quarterly leak
detection periods with the percentage of
valves leaking equal to or less than 2.0,
an owner or operator may begin to skip
1 of the quarterly leak detection periods
for the valves in VHAP service.

(3) After 5 consecutive quarterly leak
rietection periods with the percentage of
valves leaking equal to or less than 2.0,
an owner or operator may begin to skip
3 of the quartely leak detection periods
for the vaives in VHAP service.

(4) If the percentage of valves leaking
is greater than 2.0, the owner or operator
shall comply with the requirements as
described in § 61.242-7 but may again
=lect to use this section.

§ §1.244 ARternative means of emission
lmitation.

(a) Permission to use an alternative
means of emission limitation under
Section 112(e)(3) of the Clean Air Act
shall be governed by the fcliowing
procedures:

{b) Where the standard is an
equipment, design, or operational
requirement:

(1) Each owner or operator applying
for permission shall be responsible for
collecting and verifying test data for an
alternative means of emission limitation.

{2) The Administrator will compare
test data for the means of emission
limitation to test data for the equipment.
design. and operational requirements.

{3) The Administrator may condition
the permission on requirements that
may be necessary to assure operation
and maintenance to achieve the same
emissiod reduction as the equipment.
design. and operational requirements

(c) Where the standard is a work
practice:

{1) Each owner or operator applying
for permission shall be responsible for
collecting and verifying test data for an
aiternative means of emission limitation.

(2) For each source for which
permission is requested, the emission
reduction achieved by the required work
practices shall be demonstrated for a
minimum period of 12 months>

{3) For each source for which
permission is requested, the emission
reduction achieved by the aiternative
means of emission limitation shall be
demonstrated.

{4) Each owner or operator applving
for permission shall commit in writing
each source to work practices that
provide for emission reductions equal to
or greater than the emission reductions

achieved by the required work practices.

(5) The Administrator will compare
the demonstrated emission reduction for
the alternative means of emission
limitation to the demonstrated emission
reduction for the required work
practices and will consider the
commitment in paragraph (c)(4).

(6) The Administrator may condition
the permission on requirements that
may be necessary to assure operation
and maintenance to achieve the same

emission reduction as the required work

practices of this subpart.

(d) An owner or operator may offer s
unique approach to demonstrate the
alternative means of emission limitation.

{e)(1) Manufacturers of equipment
used to control equipment ieaks of a
VHAP may apply to the Administrator
for permission for an alternative means
of emission limitation that achieves a
reduction in emissions of the VHAP
achieved by the equipment, design. and

operational requirements of this subpart.

{2) The Administrator will grant
permission according to the provisions
of paragraphs (b). (c). and (d).

§ 61.245 Test methods and procedures.

(a) Each owner or operator subject to
the provisions of this subpart shall
comply with the test methods and
procedures requirements provided 1n
this section.

(b) Monitoring, as required in § 61.242.
§ 61.243, and § 61.244, shall compiy with
the following requirements:

(1) Monitoring shall comply with
Reference Method 21.

{2) The detection instrument shall
meet the performance criteria of
Reference Method 21.

{3) The instrument shall be calibrated
before use on each day of its use by the
procedures specified in Reference
Method 21.

(4) Calibration geses shall be:

(i) Zero air {less than10ppm of
hydrocarbon in air): and!'?

{ii) A mixture of methane or n-hexane
and air at a concentration of
approximately. but less than. 10.000 ppm
methane or n-hexane.

{5) The instrument probe shall be
traversed around all potential leak
interfaces as close to the interface as
possible as described in Reference
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Method 21.

(c) When equipment 1s tested for
compliance with no detectable
emissions. as required in §§ 61.242-2(e).
61.242-3(i). 61.242-4. 81.242-7(f). and
61.242-11(f). the test shall comply with
the following requirements:

(1) The requirements of paragraphs
(b)(1)~{4) shall apply.

{2) The background level shall be
determined. as set forth in Reference
Method 21.

{3) The instrument probe shall be
traversed around all potential leak
interfaces as close to the interface as
possible as described in Reference
Method 21.

(4) The arithmetic difference between
the maximum concentration indicated
by the instrument and the background
level is compared with 500 ppm for
determining compliance!'?

(d)(1) Each piece of equipment within
a process unit that can conceivably
contain equipment in VHAP service is
presumed to be in VHAP service unless
an owner or operator demonstrates that
the piece of equipment is not in VHAP
service. For a piece of equipment to be
considered not in VHAP service. it must
be determined that the percent VHAP
content can be reasonably expected
never to exceed 10 percent by weight.
For purposes of determining the percent
VHAP content of the process fluid that
1s contained in or contacts equipment.
procedures that conform to the methods
described in ASTM Method D-2267
{incorporated by the reference as
specified in § 81.18) shall be used.

(2)(i) An owner or operator may use
engineering judgment rather than the

. procedures in paragraph (d)(1) of this

section to demonstrate that the percent
VHAP content does not exceed 10
percent by weight. provided that the
engineering judgment demonstrates that
the VHAP content clearly does not
exceed 10 percent by weight. When an
owner or operator and the
Administrator do not agree on whether

"a piece of equipment is not in VHAP

service, however, the procedures in

‘ paragraph (d)(1) of this section shall be

used to resoive the disagreement.

{ii) If an owner or operator determines
that & piece of equipment is in VHAP
service, the determination can be
revised only after following the
procedures in paragraph (d)(1) of this
section.

(3) Samples used in determining the
percent VHAP content shall be
representative of the process fluid that
is contained in or contacts the
equipment or the gas being combusted
in the flare.

(e)(1) Reference Method 22 shall be



used to determine compliance of flares
with the visible emission provisions of
this subpart.

(2) The presence of a flare pilot flame
shall be monitored using a thermocouple
or any other equivalent device to detect
the presence of a flame.

{3) The net heating value of the gas
being combusted in a flare shall be
calculated using the following equation:

He=K ( ‘_% CH.)

Where.

Hy=Net heating value of the sample. M)/
scm; where the net enthalpy per moie of
offgas is based on combustion at 25°C
and 780 mm Hg. but the standard
temperature for determining the volume
corresponding to one mole is 20°C.

K =Constant. 1.78¢10~""1/ppm) (q mole/
scm) (M]/kcal) where standard 113
temperature for (g mole/scm)1s 20°C

C,=Concentration of sampie component i in
ppm. as measured by Reference Method 18
of Appendix A of 40 FR Part 60 and ASTM
D2504-67 (reapproved 1877) (incorporated
by reference as specified in § 61.18).

H,=Net heat of combustion of sample
component i, kcal/g mole. The heats of
combustion may be determined using
ASTM D2382-78 (incorporated by referenc.e
as specified in § 61.18) if published values
are not available or cannot be calculated

{4) The actual exit velocity of a flare
shall be determined by dividing the
volumetric flowrate (in units of standard
temperature and pressure), as
determined by Reference Method 2. 2A.
2C. or'2D. as appropriate, by the
unobstructed (free) cross section area of
the flare tip.

(5) The maximum permitted velocity.
Vaas. fOr air-assisted flares shall be
determined by the following equation:
VMax =8.76+ 0.7084(Hy)

Where:

VMax = Maximum permitted velocity. m/sec

8.708 = Constant.

0.7084 = Constant.

He=The net heating value as determined in
paragraph {e){3) of this section.

(Sec. 114 of the Clean Air Act as amended (42

U.S.C. 7414).)

681248 Recardhesping requirements.

{a)(1) Each owner or operator subjec!
to the provisions of this subpart shall
comply with the recordkeeping
requirements of this section.

{2) An owner or operator of more than
one process unit subject to the
provisions of this subpart may comply
with the recordkeeping requirements for

these process units in one recordkeeping
system if the system identifies each
record by each process unit.

(b} When each leak is detected as
specified in §§ 61.242-2, 61.242-3,
61.242-7. and 81.242-8. the following
requirements apply:

(1) A weatherproof and readily visible
identification. marked with the
equipment identification number, shall
be attached to the leaking equipment.

{2) The identification on a valve may
be removed after it has been monitored
for 2 successive months as specified in
§ 61.242-7(c) and no leak has been
detected during those 2 months.

(3) The identification on equipment.
except on a valve, may be removed after
it has been repaired.

{c) When each leak. is detected as
specified in §§ 61.242--2, 61.242-3,
81.242-7, and 61.242-38, the following
information shall be recorded in a log
and shall be kept for 2 years in a readily
accessible location:

(1) The instrument and operator
identification numbers and the
equipment identification number.

{2) The date the leak was detecied
and the dates of each attempt to repair
the leak.

(3) Repair methods applied in each
attempt to repair the leak.

(4) “Above 10,000" if the maximum
instrument reading measured by the
methods specified in § 61.245(a) after
each repair attempt is equal 10 or greater
than 10.000 ppm.

(5) “Repair delayed™ and the reason
for the delay if a leak is not repaired
within 13 calendar days after discovery
of the leak.

(6) The signature of the owner or
operator (or designate) whose decision
it was that repair could not be effected
without a process shutdown.

(7) The expected date of successful
repair of the leak if a leak is not
repaired within 15 calendar days.

(8) Dates of process unit shutdowns
that occur while the equipment is
unrepaired.

(9) The date of successful repair of the
leak.

(d) The following information
pertaining to the design requirements for
closed-vent systems and control devices
described in § 81.242-11 shall be
recorded and kept in & readily
accessible location:

{1) Detailed schematics. design
specifications. and piping and
instrumentation diagrams.

(2) The dates and descriptions of sny
changes in the design specifications.

{3) A description of the parameter or
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parameters monitored. as required in

§ 61.242-11(e). to ensure that control
devices are operated and maintained in
conformance with their design and an
explanation of why that parameter (or
parameters) was selected for the
monitoring.

(4) Periods when the closed-vent
systems and control devices required in
§§ 61.242-2, 61.242-3, 61.2424, 61.242-5
and 61.242-9 are not gperated as
designed. including periods when a flare
pilot light does not have a flame.

(5} Dates of startups and shutdowns of
the closed-vent systems and control
devices required in §§ 61.242-2, 61.242-
3. 61.242-4, 61.242-5 and 61.242-9.

(e) The following information
pertaining to all equipment subject to
the requirements in § 61.242-1 to
§ 61.242-11 shall be recorded in a log
that is kept in a readily accessible
location: :

(1) A list of identification numbers for
equipment {(except welded
fittings) nlbiegt to the requirements
of this subpart.'’

{2)(i) A list of identification numbers
for equipment that the owner or
operator elects to designate for no
detectable emissions. as indicated by an
instrument reading of less than 500 ppm
above background, under the provisions
of §§ 61.242-2(e). 61.242-3(i). and 61.242-
7(0).
{ii) The designation of this equipment

as subject to the requirements of

§ 61.242-2(e). 61.242-3(i). or 61.242-7{f)
shall be signed by the owner or
operator.

(3) A list of equipment identification
numbers for pressure relief devices
required to comply with § 61.242-4(a).

(4}{i}) The dates of each comphance
test required in §§ 61.242-2(e). 61.242-
3(i). 61 242-4. and 61.222-7(f).

{ii} The background level measured
during each compliance test.

{iii) The maximum instrument reading
measured at the equipment during each
compliance test.

(5) A list of identification numbers for
equipment in vacuum service.

(f) The following information
pertaining to all valves subject to the
requirements of § 61.242-7(g) and (h)
shall be recorded in a log that is kept in

8 rudili/ accessible location:

{1) A list of identification numbers for
valves that are designated as unsafe 10
monitor, an explanation for each valve
stating why the valve is unsafe to
monitor, and the plan for monitoning
each valve.

(2) A list of identification numbers for
valves that are designated as difficult to
monitor. an explanation for esch valve



stating why the valve is difficult to
monitor, and the planned schedule for
monitoring each valve.

(g) The following information shall be
recorded for valves complying with
§ 61.243-2: -

(1) A schedule of monitoring.

{2) The percent of valves found
leaking during each monitoring period.

(h) The following information shall be
recorded in a log that is kept in a readily
sccessible location:

{1) Design criterion required in
§ 61.242-2(d)(5) and § 61.242-3{e)(2) and
an explanation of the design criterion:
and

(2) Any changes to this criterion and
the reasons for the changes.

(i) The following information shall be
recorded in a log that is kept in a readily
accessible location for use in
determining exemptions as provided in
the applicability section of this subpart
and other specific subparts:

. (1) An analysis demonstrating the
design capacity of the process unit, and
(2) An analysis demonstrating that

equipment is not in VHAP service.

(i) Information and data used to
demonstrate that a piece of equipment is
not in VHAP service shall be recorded
in a log that is kept in a readily
accessible location.

(Sec. 114 of the Clean Air Act as amended
(42 US.G. 7414).)

{Approved by the Office of Management and
Budget under control number 2060-0068)

§ 61.247 Reporting requirements.

(a){1) An owner or operator of any
piece of equipment to which this subpart
applies shall submit a statement in
writing notifying the Administrator that
the requirements of §§ 61.242. 61.245.
61.248, and 61.247 are being
.implemented.

{2) In the case of an existing source or
a new source which has an initia!
startup date preceding the effective
date, the statement is to be submitted
within 80 days of the effective date,
unless a waiver of compliance is granted
under § 61.11, along with the
information required under § 61.10. lf a
waiver of compliance is granted. the
statement is to be submitted on a date
scheduled by the Administrator.

(3) In the case of new sources which
did not have an initial startup date
preceding the effective date, the
statement shall be submitted with the
application for approval of construction.
as described in § 61.07.

(4) The statement is to contain the
following information for each source

{i) Equipment identification number
and process unit identification.

(ii) Type of equipment (for example. 8
pump or pipeline valve).

(iii) Percent by weight VHAP in the
fluid st the equipment.  ~

{iv) Process fluid state at the
equipment (gas/vapor or liguid).

{v) Method of compliance with the
standard (for example, “monthly leak
detection and repair™ or “equipped with
dual mechanical seals”).

(b) A report shall be submitted to the
Administrator semiannually starting 8
months after the initial report required
in § 61.247(a). that includes the
following information:

(1) Process unit identification.

(2) For each month during the
semiannual reporting period.

{i} Number of valves for which leaks
were detected as described in § 61.242-
?(b) of § 61.243-2.

{ii} Number of valves for which leaks
were not repaired as required in
§ 61.242-7(d).

{iii) Numbzr of pumps for which leaks
were detected as described in § 61.242-
2(b) and {d)(6).

{(iv) Number of pumps for which leak s
were not repaired as required in
§ 61.242-2(c) and (d)(6).

{v) Number of compressors for which
leaks were detected as described in
§ 61.242-3().

{vi) Number of compressors for which
leaks were not repaired as required in
§ 61.242-3(g).

{vii) The facts that explain any deld)
of repairs and. where appropriate. why
8 process unit shutdown was technically
infeasible.

(3) Dates of process unit shutdowrs
which occurred within the semiannu)
reporting period.

(4) Revisions to items reported
according to paragraph (a) if changes
have occurred since the initial report or
subsequent revisions to the initial
report.

“{Note-~Compliance with the
requiremants of § 61.10(c) is not required for
revisions doonrnhd under this
parsgraph.].~ !

(5) The results of all performance tests
to determine compliance with § 61.232-
2(e). § 61.242-3(i), § 61.242-4(a),

§ 61.242-7(f). § 61.242-11(f), § 61.243-)
and § 61.233-2 conducted within the
semiannual reporting period.

(c) In the first report submitted as
required in § 61.247(a), the report shall
include a reporting schedule stating the
months that semiannual reports shall be
submitted. Subsequent reports shall be
submitted according to that schedule.
uniless a revised schedule has been
submitted in a previous semiannual
report.

{d} An owner or operator electing 1o
comply with the provisions of §§ 61.243-
1 and 61.243-2 shall notify the
Administrator of the alternative
standard selected 90 days before
implementing either of the provisions

(e) An application for approval of
construction or modification. § 61.05{a)
and § 61.07, will not be required if—

(1) The new source complies with the
standard. § 61.242:

{2) The new source is not part of the
construction of a process-unit; and

(3) In the next semiannual report
required by § 61.247(b). the information
in § 61.247(a)(3) is reported.

(Sec. 114 of the Clean Air Act as amended (42
U.S.C. 7414).) (Approved by the Office of
Management and Budget under contrul
number JCR~-1153.)

38 FR 8826, 4/6/73 (1)
as amended

49 FR 23498, 6/6/84 (97)



APPENDIX B
ORGANIC VAPOR ANALYZER RESPONSE FACTORS
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TABLE B-1. RESPONSE FACTORS FOR AID MODEL 580 AND MODEL 585
PHOTOIONIZATION TYPE ORGANIC VAPOR ANALYZERSa
(10.0-eV Lamp)

Ionization
potential, Response
Compound eV factor
Acetone 9.58 1.7
Acetophenone N.D. 4.2
Acrolein N.D. 25.0
Ammonia 10.15 24.5
Aniline 7.70 0.6
Benzene 9.25 0.7
1,3 Butadiene 9.07 1.0
Carbon disulfide 10.0 2.3
Chlorobenzene 9.07 0.5
Cyclohexane 9.98 2.1
1,2-Dichloroethane N.D. 50.0
Diethylamine N.D. 2.0
Dimethyl sulfide 8.69 1.3
Ethyl benzene 8.75 1.7
Ethylene oxide 10.57 33.8
Ethyl ether 9.53 1.5
Hexane . 10.18 11.3
Hydrogen sulfide 10.45 7.3
Isopropanol 10. 16 19.8
Methyl ethyl ketone 9.53 1.6
Methyl isocyanate 10.57 12.5
Methyl mercaptan 9.4 1.3
Methyl methacrylate N.D. 4.2
Nitric oxide 9.25 44.9
Ortho chloro toluene 8.83 0.5
Ortho xylene 8.56 0.8
Pyridine 9.32 0.6
Styrene N.D. 3.3
Sec butyl bromide 9.98 1.7
Tetrachloroethene 9.32 1.6
Tetrachloroethylene N.D. 1.9
Tetrahydrofuran 9.54 3.7
Toluene 8.82 0.5
Trichloroethylene N.D. 1.3

a
Source: Reference 9.
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TABLE B-2. RESPONSE FACTORS FOR THE MIRAN MODEL 1A/80 INFRARED ANALYZER?

Wave- Actual Instrument
length, | concentration, concentration, | Response
Compound um ~ ppmv ppmv factor
Acetal 9.5 1,000 6,690 0.149
5,000 23,400 0.214
10,000 27,200 0.368
Acetyl-1-propanol, 3- 3.3 500 247 2.02
1,000 813 1.23
9.5 100 39 2.55
500 217 2.30
1,000 406 2.46
Benzoyl chloride 6.35 100 4,870 0.02
500 5,080 0.10
1,000 5,420 0.19
Carbon tetrachloride 5.7 500 115 4.35
1,000 232 4.31
10,000 390 25.6
Chloro-acetaldehyde 6.35 500 4,840 0.103
1,000 5,680 0.176
10,000 6,760 1.48
9.5 500 76 6.58
1,000 228 4.39
10,000 1,880 5.32
13.5 500 709 0.705
1,000 2,300 0.435
10,000 21,800 0.459
Chloroform 13.5 1,000 6,680 0.150
5,000 22,200 0.225
10,000 34,200 0.292
Dichloro-1-propanol,2,3-| 3.3 1,200 64.9 18.5
Diisopropyl Benzene,l,3-| 6.35 500 134 3.75
1,225 507 2.42
5.7 100 311 0.331
500 343 1.47
1,225 380 3.22
Diketene 3.3 5,000 354 14,1
10,000 1,240 8.06

(continued)
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Wave- Actual Instrument
length, | concentration, concentration, | Response
Compound um ppmv ppmv factor
5.7 1,000 2,280 0.439
5,000 6,390 0.782
10,000 8,600 1.16
9.5 1,000 69.4 14.4
5,000 377 13.4
10,000 580 17.2
Dimethylsulfide 5.7 1,000 822 1.22
5,000 1,010 4.95
10,000 1,180 8.47
6.35 1,000 2,480 0.403
5,000 4,590 1.09
10,000 6,540 1.53
9.5 1,000 15.3 65.4
5,000 120 41.7
10,000 270 37.0
Ethanol 3.3 1,000 3,830 0.261
5,000 18,500 0.270
10,000 34,300 0.292
3.4 1,000 430 2.33
5,000 3,420 1.46
10,000 7,530 1.33
Ethylene glycol dimethy] 3.3 1,000 5,110 0.196
ether 5,000 21,100 0.237
10,000 33,800 0.296
3.4 1,000 2,310 0.433
5,000 11,700 0.427
10,000 20,600 0.485
3.6 1,000 284 3.52
5,000 1,870 2.67
10,000 3,920 2.55
Ethylene glycol 3.6 1,000 50.8 19.7
monoethyl ether 2,000 158 12.7
acetate
5.7 200 2,590 0.0772
1,000 5,110 0.196
2,000 6,960 0.287
(continued)
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TABLE B-2 (continued)

Wave- Actual Instrument
length, | concentration, concentration, | Response
Compound um ppmv ppmv factor
8.8 1,000 261 3.83
2,000 808 2.48
9.5 200 472 0.424
1,000 2,190 0.457
2,000 3,470 0.576
Formaldehyde 3.3 500 266 1.88
1,000 916 1.09
3.4 1,000 72. 13.8
Formic acid 5.7 500 4,990 0.100
5,000 23,600 0.212
10,000 31,300 0.319
8.8 5,000 1,000 5.00
10,000 2,920 3.42
9.5 500 1,190 0.420
5,000 9,120 0.548
10,000 14,100 0.709
Freon 12 6.35 1212.5 5,940 0.204
2,425 6,470 0.375
4,850 7,490 0.648
8.8 1212.5 1,714 0.707
2,425 3,130 0.775
4,850 4,680 1.04
Furfural 13.5 100 656 0.152
500 5,470 0.0914
1,200 12,200 0.0984
Glycidol 3.3 100 262 0.382
3.6 100 572 0.175
5.7 100 3,100 0.323
6.35 100 6,540 0.0153
9.5 1,000 132 0.758
Hydroxyacetone 5.7 100 1,950 0.0513
(continued)
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TABLE B-2 (continued)

Wave- Actual Instrument
length, | concentration, concentration, | Response
Compound um ppmv ppmv factor
6.35 100 6,870 0.0146
9.5 100 24.6 4.07
Methyl styrene, - 3.3 1,030 976 1.06
5,000 2,830 1.77
5.7 103 330 0.312
1,030 1,230 0.837
5,000 1,570 3.18
6.35 1,010 4,490 0.229
5,000 6,960 0.718
9.5 1,030 73.6 14.0
5,000 178 28.1
13.5 1,030 167 6.17
5,000 948 5.27
Methylene chloride 3.3 5,000 1,740 2.87
10,000 3,740 2.67
Pentanethiol,l- 13.5 5,000 5,300 0.943
10,000 10,500 0.952
Perchloromethyl- 3.3 5,000 612 8.17
mercaptan
3.6 5,000 64.0 78.1
5.7 500 1,730 0.289
1,000 3,410 0.293
5,000 7,660 0.653
8.8 5,000 426 11.7
9.5 500 36.7 13.6
1,000 132 7.58
5,000 303 16.5
Propylene chlorohydrin 13.5 500 3,800 0.132
1,000 8,510 0.118
5,000 38,600 0.130

(continued)
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TABLE B-2 (continued)

Wave- Actual Instrument
length, | concentration, concentration, | Response
Compound um ppmv ppmv factor
Tetrachloroethane, 3.3 5,000 582 8.59
1,1,2,1- 10,000 1,010 9.90
8.8 10,000 / 404 24.8
13.8 1,000 20,000 0.0500
5,000 73,000 0.0685
10,000 101,000 0.0990
Trichloroethane,1,1,1- 3.3 1,000 266 3.76
5,000 2,910 1.72
10,000 5,920 1.69
3.4 5,000 38.8 1129.0
10,000 421 23.8
Trichlorotrifluoro- 8.8 1,000 5,840 0.171
ethane, 1,1,2- 5,000 16,100 0.311
10,000 18,500 0.541
9.5 1,000 977 1.02
5,000 3,690 1.36
10,000 6,280 1.59
13.5 5,000 1,100 4.55
10,000 2,270 4.41

aAbstracted from Reference 8.
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TABLE B-3. RESPONSE FACTORS FOR THE HNU SYSTEMS, INC., MODEL PI-101
PHOTOIONIZATION ANALYZERa

Actual Instrument Response
Compound concentration concentration factor
Acetal 1,000 925 1.1
5,000 7,200 0.69
10,000 13,200 0.76
Carbon disulfide 1,000 1,990 0.50
10,000 12,900 0.78
Carbon tetrachloride 500 784 0.64
1,000 1,070 0.94
10,000 ) 6,070 1.6
Chloroform 1,000 756 1.3
5,000 2,550 2.0
/10,000 5,250 1.9
Diketene 1,000 148 6.8
5,000 318 16.0
10,000 460 22.0
Perchloromethyl mecaptan 5,000 103 48.0
Toluene 1,000 1,180 0.85
Tetrachloroethane,1,1,2,2- 1,000 736 1.4
5,000 1,170 4.3
10,000 1,880 5.3
Trichloroethane,1,1, 1,000 1,020 0.98
5,000 6,170 0.81
10,000 9,430 1.1
Trichlorotrifluoroethane 1,1,2- 5,000 155 32.0
10,000 430 23.0

aAbstracted from Reference &.
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TABLE B-4. RESPONSE FACTORS FOR FOXBORO OVA-108 AND BACHARACH TLV SNIFFER AT
10,000 ppmv RESPONSEQ

Response factor Response factor -
Compound OVA-108b TLV snifferD

Acetic acid 1.64 15.60
Acetic ahydride 1.39 5.88
Acetone 0.80 1.22
Acetonitrile 0.95 1.18
Acetyl chloride 2.04 2.72
Acetylene 0.39 B
Acrylic acid 4.59 B
Acrylonitrile 0.97 3.49 1
Allene 0.64 15.00
Allyl alcohol 0.96 X
Amylene 0.44 1.03
Anisole 0.92 3.91
Benzene 0.29 1.07
Bromobenzene 0.40 1.19
Butadiene, 1,3- 0.57 10.90
Butane, N 1.44 1 4.11
Butanol, sec- 0.76 1.25
Butanol, tert 0.53 2.17
Butene, 1- 0.56 5.84
Butyl acetate 0.66 1.38
Butyl acrylate, N- 0.70 2.57 1
Butyl ether, N 2.60 3.58 1
Butyl ether, sec 0.35 1.15
Butylamine, N 0.69 2.02
Butylamine, sec 0.70 1.56
Butylamine, tert- 0.63 1.95
Butyraldehyde, N- 1.29 2.30
Butyronitrile 0.52 1.47 1
Carbon disulfide B 3.92
Chloroacetaldehyde 9.10 5.07
Chlorobenzene 0.38 0.88
Chloroethane 5.38' 1 3.90 P
Chloroform 9.28 B
Chloropropene, 1- 0.67 0.87
Chloropropene, 3- 0.80 1.24
Chlorotoluene, M- 0.48 0.91
Chlorotoluene, 0- 0.48 1.06
Chlorotoluene, P- 0.56 1.17 1
Crotonaldehyde 1.25 B
Cumene 1.87 B
Cyclohexane 0.47 0.70
Cychohexanone 1.50 7.04
Cyclohexene 0.49 2.17
Cyclohexylamine 0.57 1.38
Diacety] 1.54 3.28
(continued)
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TABLE B-4 (continued)

Response factor Response factor

Compound OVA-108b TLV snifferD
Dichloro-1-propene,2,3- 0.75 1.75
Dichloroethane, 1,1- 0.78 1.86
Dichloroethane,l,2- 0.95 2.15
Dichloroethylene,cis,1,2- 1.27 1.63
Dichloroethylene,trans,1,1- 1.11 1.66
Dichloromethane 2.81 3.85
Dichloropropane,1,2- 1.03 1.54
Diisobutylene 0.35 1.41
Dimethoxy ethane,l,2- 1.22 1.52
Dimethylformamide,N,N- 4.19 5.29
Dimethylhydrazine,1,1- 1.03 2.70
Dioxane 1.48 1.31
Epichlorohydrin 1.69 2.03
Ethane 0.65 0.69 1
Ethanol 1.78 X
Ethoxy ethanol, 2- 1.55 1.82
Ethyl acetate 0.86 1.43
Ethyl acrylate 0.77 X
Ethyl chloroacetate 1.99 1.59
Ethyl ether 0.97 1.14
Ethylbenzene 0.73 4.74 D
Ethylene 0.71 1.56
Ethylene oxide 2.46 2.40
Ethylenediamine 1.73 3.26
Formic acid 14.20 B
Glycidol 6.88 5.55
Heptane 0.41 1 0.73
Hexane ,N- 0.41 0.69
Hexene,1l- 0.49 4.69 D
Hydroxyacetone 6.90 15.20
Isobutane 0.41 0.55
Isobutylene 3.13 B
Isoprene 0.59 X
Isopropanol 0.91 1.39
Isopropyl acetate 0.71 1.31
Isopropyl chloride 0.68 0.98
Isovaleraldehyde 0.64 2.19 D
Mesityl oxide 1.09 3.14
Methacrolein 1.20 3.49 D
Methanol 4.39 P 2.01
Methoxy-ethanol,2- 2.25 3.13
Methyl acetate 1.74 1.85
Methyl acetylene 0.61 6.79
Methyl chloride 1.44 1.84
Methyl ethyl ketone 0.64 1.12
Methyl formate 3.11 1.94

(continued)
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TABLE B-4 (continued)

Response factor

Response fgctor

Compound OVA-108 TLV snifferP
Methyl methacrylate 0.99 2.42
Methyl-2-pentanol,4- 1.66 2.00
Methyl-2-pentone,4- 0.56 1.63
Methyl-3-butyn-2-01,2 0.59 X
Methylcyclohexane 0.48 0.84
Methylcyclohexene 0.44 2.79
Methylstyrene,a- 13.90 B
Nitroethane 1.40 3.45
Nitromethane 3.52 7.60
Nitropropane 1.05 2.02
Nonane-n 1.54 11.10
Octane 1.03 2.11
Pentane 0.52 0.83
Picoline,2- 0.43 1.18
Propane 0.55 1 0.60 P
Propionaldehyde 1.14 1.71
Proponic acid 1.30 5.08 D
Propyl alcohol 0.93 1.74
Propylbenzene,n- 0.51 B
Propylene 0.77 1.74 1
Propylene oxide 0.83 1.15
Pyridine 0.47 1.16
Styrene 4.22 B
Tetrachloroethane,1,1,1,2 4.83 D 6.91
Tetrachloroethane,1,1,2,2 7.89 25.40
Tetrachloroethylene 2.97 B
Toluene 0.39 2.68 D
Trichloroethane,1,1,1- 0.80 2.40
Trichloroethane,1,1,2- 1.25 3.69
Trichloroethylene 0.95 3.93
Trichloropropane,1,2,3- 0.96 1.99
Triethylamine 0.51 1.48
Vinyl chloride 0.84 1.06
Vinylidene chloride 1.12 2.41
Xylene, p- 2.12 7.87
Xylene, m- 0.40 5.87 D
Xylene, O- 0.43 1.40

3pbstracted from Reference 6.

b Inverse estimation method

Possible outliers in data

Narrow range of data

No data available

10,000 ppmv response unachievable
Suspect points eliminated.

OO 2O
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APPENDIX C
IONIZATION POTENTIALS OF SELECTED ORGANIC COMPOUNDS
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IONIZATION POTENTIAL DATA USEFUL FOR SELECTION OF PHOTOIONIZATION TYPE
ORGANIC VAPOR ANALYZERS?

Chemical Ionization Chemical Jonization
patential potential
Acetaldehyde 10.21 3-butene nitrile 10.39
Acetamide 9.77 n-butyl acetate 10.01
Acetic acid 10.37 sec-butyl acetate 9.91
Acetone 9.69 n-butyl alcohol 10.04
Acetonitrile 12,22 n-butyl amine 8.71
Acetophenone 9.27 s-butyl amine 8.70
Acetyl bromide 10.55 t-butyl amine 8.64
Acetyl chloride 11.02 n-butly benzene 8.69
Acetylene 11.41 s-butyl benzene 8.68
Acrolein 10.10 t-butyl bnnzene 8.68
Acrylonitrile 10.91 n-butyl formate 10.50
Allyl alcohol 9.67 1-butyne 10.18
Ammonia 10.15 n-butyraldehyde 9.86
Aniline 7.70 n-butyric acid 10.16
Anisole 8.22 n-butyronitrile 11.67
Benzaldehyde 9.53 Carbon dioxide 13.79
Benzene 9.25 Carbon monoxide 14,01
Benzenethiol 8.33 Chlorine 11.48
Benzonitrile 9.71 Chlorobenzene 9.07
Benzotrifluoride 9.68 1-chlorobutane 10.67
Biphenyl 8.27 2-chlorobutane 10,65
Bromine 10.55 l-chloro-2-fluorobenzene 9,16
1-bromobutane 10.13 l-cholor-3-fluorobenzene 9.21
2-bromobutane 9.98 l-chloro-2-methylpropane 10.66
l-bromo-2-chloroethane 10.63 2-chloro-2-methylpropane 10,61
Bromochloromethane 10.77 l1-chloropropane 10.82
l1-bromo-4-~fluorobenzene 8199 2-chloropropane 10.78
l-bromo-2-methylpropane 10.09 3-chloropropene 10.04
l1-bromo-2-methylpropane 9.89 2-chlorothiophene 8.68
l-bromopentane 10.10 m-chlorotoluene 8.83
1-bromppropane 10.18 o-chlorotoluene 8.83
2-bromopropene 10.08 p~chlorotoluene 8.70
1-bromopropene 9.30 Crotonaldehyde 9.73
3-bromopropene 9.70 Cyanogen 13.80
2-bromothiophene 8.63 Cyclohexane 9.98
m-bromotoluene 8.81 Cyclohexanone 9.14
o-bromotoluene 8.79 Cyclohexene 8.95
p-bromotolyene 8.67 Cyclo-octatetraene 7.99
Butane 10.63 Cyclopentane 10.53
1,3-butadiene 9.07 Cyclopentanone 9.01
2,3-butadione 9.23 Cyclopropane 10.06
l-butanethiol 9.14 Dedaborane 11.00
l1-butene 9.58 Dibromochloromethane 10.59
cis-2-butene 9.13 Dibromodifluoromethane 11.07
Trans-2-butene 9.13 1,1 dibromoethane 10.19
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1,2 dibromoethene
Dibromomethane

1,3 dibromopropane
m-dichlorobenzene
o-dichlorobenzene
p-dichlorobenzene
1,2 dichloroethane
cis-dichloroethene
trans-dichloroethene
Diborane
Dichloromethane

1,2 dichloropropane
1,3 dichloropropane
2,3 dichloropropene
Dibutyl amine
Diethoxymethane
N,N-diethyl acetamide
Diethyl amine
Diethyl ether
N,N-diethyl formamide
Diethyl ketone
Diethyl sulfide
Diethyl sulfite
Dihydropyran

1,1 dimethoxyethane
Dimethoxymethane
Diiodomethane
Diisopropylamine
N,N-dimethyl acetamide
Dimethyl amine
2,2-dimethyl butane
2,3~-dimethyl butane
3,3-dimethyl butanone
Dimethyl ether
N,N~dimethyl formamide
2,2-dimethyl propane
Dimethyl sulfide
Dipropyl amine
Dipropyl sulfide
Durene

Ethane

Ethanethiol

Ethene

Ethyl acetate

Ethyl alcohol

Ethyl amine

Ethyl benzene

Ethyl bromide

Ethyl chloride

Ethyl disulfide
Ethylene oxide

Ethyl formate

Ethyl iodide

Ethyl isothiocyanate
Ethyl methyl sulfide

9.45
10.49
10.07

9.12

9.07

8.94
11.12

9.65

9.66
12.10
11.35
10.87
10.85

9.82

7.69

9.70

8.60

8.01

9.43

8.89

9.32

8.43

9.68

8.34

9.65
10.00

9.34

7.73

8.81

8.2
10.06
10.02

9.17
10.00

9.12
10.35

8.69

7.84

8.30

8.03
11.65

9.29
10.52
10.11
10.48

8.86

8.76
10.29
10.98

8.27
10.57
10.61

9.33

9.14

8.55
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Ethyl nitrate
Ethyl propionate
Ethyl thiocyanate
Ethynylbenzene
Fluorine
Fluorobenzene
o-fluorophenol
m-fluorotoluene
o-fluorotolune
p-fluorotoluene
Formaldehyde
Formic acid

Freon 11 (CFC13)
Freon 12 (CF2C12)
Freon 13 (CF3Cl)
Freon 22 (CHC1F2)
Freon 113 (CF3CC13)
2-furaldehyde
Furan

Hexane

Heptane
2-Heptanone
l-hexene

Hydrogen

Hydrogen bromide
Hydrogen chloride
Hydrogen cyanide
Hydrogen fluorine
Hydrogen iodide
Hydrogen sulfide
Hydrogen telluride
Todine
Iodobenzene
l-iodobutane
2-iodobutane
l1-iodo-2-methylpropane
l-iodo-2-methylpropane
l-iodopentane
l-iodopropane
2-iodopropane
o-iodotoluene
m-iodotoluene
p-iodotoluene
Isobutane
Isobutyl amine
Isobutyl acetate
Isobutyl formate
Isobutyraldehyde
Isobutyric acid
Isopentane
Isoprene
Isopropyl acetate
Isopropyl benzene
Isopropyl ether
Isovaleraldehyde

11.22
10.00
9.89
8.82
15.70
9.20
8.66
8.92
8.92
8.79
10.87
11.05
11.77
12.91
12.91
12,45
11.78
9.21
8.89
10.18
10.08
9.33
9.46
15.43
11.62
12.74
13.91
15.77
10.38
10.46
9.14
9.25
8.73
9.21
9.09
9.18
9.02
9.19
9.26
9.17
8.62
8.61
8.50
10.57
8.70
9.97
10.46
9.76
10.02
10.32
8.85
9.99
10.16
9.20
9.71



2,3-1lutidine
2,4-1utidine
2,6-lutidine
Mesitylene

Mesityl oxide
Methane
Methanelthiol
N-methyl acetamide
Methyl acetate
Methyl alcohol
Methyl amine

Methyl bromide
2-methyl-l-butane
3-methyl-1-butene
3-methyl-2-butene
Methyl butyl ketone
Methyl butyrate
Methyl chloride
Methylcyclohexane
4-methylcyclohexene
Methyl disulfude
Methyl ethyl ketone
Methyl formate
2-methyl furan
Methyl iodide
Methyl isobutyl ketone
Methyl isobutyrate
Methyl isopropyl ketone
Methyl isothiocyanate
l-methyl naphthalene
2-methyl naphthalene
2-methylpentane
3-methylpentane
2-methyl propene
Methyl propionate
Methyl propyl ketone
Methyl thiocyanate
a-methyl styrene
Naphthalene

Nitric oxide
Nitrobenzene
Nitrogen

Nitrogen dioxide
Nitroethane
Nitromethane
l-nitropreopane
2-nitropropane
Oxygen

Ozone

Pentaborane

Pentane

2,4 pentanedione
l-pentene

Phenetole

Phenol

a
Source: Reference 5.

8.85
8.85
8.85
8.40
9.08
12.98
9.44
8.90
10,27
10.85
8.97
10.53
9.12
9.51
8.67
9.34
10.07
11.28
9.85
8.91
8.46
9.53
10.82
8.39
9‘54
9.30
9.98
9.32
9.25
7.96
7.96
10.12
10.08
9.23
10.15
9.39
10.07
8.35
8.12
9.25
9.92
15.50
9.78
10.81
11.00
10.88
10.71
12.08
12.08
10.40
10.35
8.87
9.50
8.11
8.50
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Phenyl isocyanate
Phenyl isothiocyanate
Phosgene
2-picoline
3-picoline
4-picoline

Propane
l-propanethiol
Propiolactone
Propionic acid
Propionitrile
Propionaldehyde
Propyl acetate
Propyl alcohol
Propyl amine
Propyl bnezene
Propylene
Propylene oxide
Propyl ether
Propyl formate
Propylene

Pyridine

Pyrrole

Styrene
Thiolacetic acid
Thiophene
Tetrachloroethene
Tetrachloromethane
Tetrahydrofuran
Tetrahydropyran
Tolune
Tribromethene
Tribromofluoromethane
Tribromomethane
Trichloroethene
Trichloromethane
Triethylamine
Trimethyl amine
2,2,4-trimethyl pentane
Tripropyl amine
Valeraldehyde
Valeric acid

Vinyl acetate
Vinyl bromide
Vinyl chloride
Vinyl methyl ether
Water

m-xylene

o-xylene

p-xylene

8.77
8.52
11.77
9.02
9.02
9.04
11.07
9.20
9.70
10.24
11.84
9.98
10.04
10,20
8.72
8.72
9.73
10.22
9.27
10.54
10.36
9.32
8.20
8.47
10.00
8.86
9.32
11.47
9.54
9.26
8.82
9.27
10.67
10.51
9.45
11.42
7.50
7.52
9.86
7.23
9.82
10.12
9.19
9.80
10.00
8.93
12.59
8.56
8.56
8.45



GLOSSARY

Accuracy: The difference between the measured value and the true values
which has been established by an accepted refererce method procedure.
In most cases, a value is quoted by the manufacturer, and no description
is given to indicate how this value was obtained.

Action Level: A measured concentration value obtained with a portable VOC
monitor. It indicates the need for repair.

Calibraticn: The method for determining the instrument response to calibra-
tion gases (dynamic calibration) cr artificial stimuli (static calibra-
tion).

Directed Maintenance: Refers to a maintenance procedure in which the hydro-
carbon detector is used during maintenance. The leak is monitored with
the instrument until the repair reduces the measured concentration below
the action level.

Fugitive Emissions of VOC: Generally refers to the diffuse release of
vaporized hydrocarbon or other organic compounds. Fugitive emissions
originate from equipment leaks and from large and/or diffuse sources.

Ground: 1. The electrical neutral line having the same potential as the
surrounding earth. 2. The negative side of dc power supply.
3. Reference point for an electrical system.

Interferences: Any substance or species causing a deviation of instrument
output from the value that would result from the presence of cnly the
pollutant of concern.

Leak: A measured VOC concentration of the action level or greater, deter-
mined at a specified distance from the fugitive emission source (usually
0 cm). The concentration value that defines a leak can vary, depending
on the regulation and the industry. A value of 10,000 parts per million
by volume (ppmv) is by far the most often used and was used ir this
manual unless otherwise noted.

No Detectable Emission: A local VOC concentration at the surface of a source
that indicates that a VOC emission (leak) is not present. Because back-
ground VOC concentrations may exist and to account for instrument drift
and imperfect reproducibility, a difference between the source surface
concentration and the Tocal ambient concentration is determined. A
difference based on a meter reading of less than 5 percent of the leak
definition concentration indicates that a VOC emission is not present.
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Precision: The degree of variation between repeated measurements of the same
concentration.

Principle of Operation: The technique used to detect and measure the poliu-
tant or parameter.

Process Stream: Process fluids such as reactants, intermediate products,
final products, and by-products, that are contaired within pipes, pumps,
valves, etc., in a process unit. Steam, water, air, and other utility
1ines are not considered to be process streams.

Process Unit: Equipment assembled to produce an organic chemical as an
intermediate or final product. A process unit can operate independently
if supplied with sufficient feed or raw materials and sufficient storage
facilities for the final product.

kange: The lower and upper detectable 1imits. (The lower limit is usually
reported as 0.0 ppm. This is somewhat misleading and should be reported
as the true Tower detectable 1imit.)

Repair: Adjustment or alteration of leaking equipment that reduces the
screening value from greater than or equal to the action level (i.e.,
>10,000 ppmv) to below the action level (i.e., <1C,000 ppmv).

Response Factor: A correction factor that quantifies the difference in meter
response that a portablie VOC analyzer has for various hydrocarbons and
substituted organic chemicals.

Response Time: The time interval from a step change in the input concentra-
tion at the instrument inlet to a reading of 90 percent (uniess other-
wise specified) of the ultimate recorded output. This measurement is
the same as the sum of lag time and rise time.

Screening: The act of measuring the hydrocarbon concentration of a source
with a portable hydrocarbon detector.

Screening Value: The hydrocarbon concentration {in ppmv) detected at a
source with a portable hydrocarbon detector while traversing with the
instrument probe around all the potential leak points of the source.

Source Type: Process unit equipment ccmponents that may emit fugitive emis-
sions. Common source types of fugitive emissions are valves, pump
seals, flanges, compressor seals, and sampling lines.

Thermocouple: The junction of two dissimilar metals which has a voltage

output proportioral to the difference in temperature between the hot
junction and the lead wires (cold junction).
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Type of Service: The physical state (ces, Tiguid, or both) of the
material(s) contained in a specific pipeline or vessel. The terms
liguid and gas are defined at operating conditicn ¢f the process.
Liquid process streams can be further subdivided into:

° Light VOC liquid--any process stream with & vapor pressure of equal
to or greater than 0.3 kPa at 20°C (lighter than kercsene).

Heavy VOC Tiquid--any process stream with a vapor pressure less
than 0.3 kPa at 20°C. -

Volatile Organic Compound (VOC): Any organic compound that participates in
atmospheric photochemical reactions.

Warmup Time: The elapsed time necessary after startup for the instrument to

meet stated performance specificaticns when the instrument has been shut
down for at least 24 hours.
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